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Introduction 

 

Introduction 

 

Welcome to Malvern!  

 

The town was a fast-growing health resort during Victorian times. The geological setting was 

critical to its development, as the ‘Malvern Cure’ required access to pure water, lots of 
outdoor exercise and a favourable climate and aspect.  The hills supplied all these needs for 

the resort, but they were also the site of active geological investigations, which led to an ever 

more detailed explanations of how the hills and surrounding landscape came to be. 

Throughout the nineteenth century theories and explanations evolved. They were, at times, 

controversial, with debates engaging not only national experts in the developing field of 

geological science but also local enthusiasts.  

 

There are three sections to the handbook: 

1. A narrative account of Malvern geology in the nineteenth century. 

2. A chronological bibliography. This provides references for sections 1 and 3, with 

information about key texts and portraits of their authors, where available. 

3. Information on sites of historical relevance, with contemporary accounts and illustrations. 

 

 

Settings – Malvern Hills, the human perspective 

 

Humans have long related to the Malvern Hills.1  Two hundred and ten years of envisioning 

their geology is only a small chapter in this saga. Since the start of human settlement such a 

prominent range of hills has been significant in many other ways.  

 

Strategically the hills have served as a boundary, with a medieval ditch along the crest of the 

range to mark this. They also provided the sites for two large pre-Roman hilltop enclosures, 

perhaps for defence, certainly as evidence of collective work on a large scale. The peaks, 

because of the distance from which they can see and be seen, have provided the ideal 

locations for beacons to warn of invasion and to celebrate national events with fires.  

 

 
1 The Nature of the Malverns: an ancient landscape steeped in wildlife. Newbury: Pisces, 2018. This gives a 

broad overview of the hills, their geology, their wildlife and their human history.  
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Spiritually, the two priories of Great and Little Malvern sheltered under their eastern slopes, 

with one of the early Priors, Walcher, (d. 1135) making important contributions to 

astronomical knowledge. Later, the allegorical poem Piers Plowman by William Langland (ca.  

1330 - ca. 1400), pointing to some of the veniality and worldliness of medieval institutions, 

was set around the hills with vantage points from which to dream and observe the ‘fair field 
full of folk’. 
 

Many other literary figures and artists took the hills as their inspiration including, in more 

recent times, composer Edward Elgar, poet W.S. Auden and artist Laura Knight.  Writers such 

as C.S. Lewis and J.R.R. Tolkien were regular visitors and locals can show you the gas lamp 

standard (one of several hundred that still light the town) and the wardrobe-like doors in 

Great Malvern Priory that are said to be those featured in The Lion, the Witch and the 

Wardrobe, the first of Lewis’s Narnia Chronicles.   
 

For centuries the hills formed part of the royal forest of Malvern Chase, with harsh forest laws 

to secure hunting for the nobility at the expense of local people, who had commoners’ rights 
but who faced severe punishments for poaching and many other offences. Privilege and 

recreation continued hand in hand as Malvern grew as a health resort in the nineteenth 

century, with high specification housing for the elite in the upper parts of town and basic 

homes for working people lower down the slopes. 

 

Most travellers went around the hills rather than over them, but they were few in number, 

until the health and recreational potential of the Malvern area started to be developed. One 

exception was the trains of packhorses bringing Droitwich salt up from the River Severn and 

taking it west to Hereford and South Wales, using a traditional route over the Wyche pass. 

Turnpike roads and regular stagecoach services followed in the eighteenth century and then 

came the railway in 1860, opening the area to visitors, while retaining one station, Malvern 

Link, for the day trippers from the industrial Midlands, with another more luxurious one, 

Great Malvern, for the carriage trade! 

 

Phillips, 1848 p. 30.  

Showing ‘British Camp’ hill- 
top enclosure and line of hills. 
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The hills themselves also provided direct employment and sometimes wealth from stone 

extraction, based primarily on traditional methods of exploitation rather than on a structured 

knowledge of their geology.   

 

  
 

It is not possible to find the dates on which the questions: when were the hills formed? what 

are they made of? what made them rise up? were first posed, but it was certainly before 

1800. 

 

Sources – the Malvern hills as a useful resource 

 

The grass and herbs on the hills provided coarse grazing for sheep and cattle, first as part of 

the commoners’ rights but later, when King Charles I needed to raise funds and sold off two 

thirds of the Malvern Chase, as the property of local landowners. Grazing kept the hills 

treeless, hence one interpretation of the name of Malvern as ‘Moel Bryn’, Celtic for bare hill. 
 

 
 

 

 

The many springs arising on and around the hills had always provided water for the priories, 

farms and other settlements and, like many water sources some were assigned health giving 

and sacred properties.2 By the eighteenth-century serious investigation of these had started, 

with Dr. Wall of Worcester, a polymath who was also one of the founders of Worcester 

 
2 Malvern waters, Proceedings Open University Geological Society. 2019; 5: 51-57. 

Mather JD. From holy well to expensive bottle – the history and hydrogeology of the Malvern Waters. p. 51 

Payne J. Malvern’s springs – a geological perspective. pp. 52-54. 

Fairchild I. Malvern springs- what’s in the water? pp. 55-57 

Barrett, 1796. 

 (B1) 

Malvern Hills from the west. Murchison, 1839 p. 409.  
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Porcelain, analysing them, praising their purity and medicinal value. This laid the foundation 

for the development of a series of spas with visitor amenities, at first around Holy Well in 

Malvern Wells, but later concentrated in Great Malvern. It was in Great Malvern that Drs. 

Gully and Wilson set up hydropathic establishments, based on those they knew in central 

Europe, and here they became wealthy promoting the Malvern water cure. This attracted 

important figures, such as Florence Nightingale and Charles Darwin, as patients.3  

 

Water became commercialised both for the water cure and for bottling, but benefactors also 

tapped some of the springs and made water freely available in parts of the town. Tapping 

springs was contentious if water was then sold and no longer available to those who had filled 

their buckets there before. In some cases, wrangles over this persisted right up to the 1980s. 

A municipal reservoir was built in the 1890s to supply the whole town.  Not surprisingly, in 

view of its established commercial value, Malvern was one of the first towns to introduce 

water metering! 

 

Stone from the hills has long been quarried. It can be found in the fabric of the two priories, 

which date back to Norman times. It is, however, hard and intractable and cannot be prepared 

as squared blocks. Multi-coloured walls of ‘hillstone’ can be found in all the older parts of the 

town. Stone capable of forming ashlar came from further afield: Silurian and Devonian 

sandstones and limestones by cart from west of the hills; Triassic and Carboniferous 

sandstones down the River Severn, and the prized oolitic Cotswold stone from the east. Local 

quarry rights were held by lords of the manor, and they had a financial interest in extending 

quarrying for hillstone to meet the needs for building and road-stone in the nineteenth 

century. Quarries and quarrymen were not what the elite residents and visitors to the upper 

parts of the town wanted as neighbours. Protests mounted as some quarries threatened to 

reach the ridge of the hills. A campaign was launched. This eventually led to the Malvern Hills 

Acts that gave conservators powers to prohibit new quarrying and to preserve the hills, all 

funded by a precept on the local rates, and still in existence.4 It was one of the earliest 

examples of landscape protection and can be seen as a forerunner for the creation of national 

parks. 

 

As well as stone itself, lime kilns existed to the west of the hills where Silurian limestones 

cropped out. Lime was used to make mortar and whitewash as well as for soil improvement. 

Clay from the Triassic strata to the east of the hills was the raw material for ceramics, from 

bricks produced at Belmont and other smaller brickworks, to finer goods.  Malvernian Ware 

cookpots and similar utensils were made from pre-Roman times and used throughout 

western Britain. Shards are recognisable from their inclusions of igneous and metamorphic 

rocks from the hills. 

 

The southern slopes of the Worcestershire Beacon were the site of a speculative mining 

venture. Between 1711 and 1721 William Williams of Bristol and a Dr. Dudley sunk a shaft 

seeking gold or other metals. They failed to find any but may well have profited from funds 

that others had invested. Defoe mentions that the work was abandoned by the 1720s, but 

 
3 Browne J. Spas and Sensibilities: Darwin at Malvern. Medical History Suppl. 10, 1990: 102-113. 

I have not been able to find any record to suggest that Darwin took an interest in Malvern geology during his 

time taking the water cure. 
4 Malvern Hills Trust http://malvernhills.org.uk  

http://malvernhills.org.uk/
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early guides to Malvern describe the works in some detail and even note that, while gold was 

absent, local urchins tried to sell visitors glistening pieces of mica as ‘ore’. 
 

Trees have spread up the hills with reduced grazing. The quarries still loom large, but are 

softened by vegetation, making study of the rocks all the harder.  The lime and ceramics 

industries are no more, but a site called Gold Mine remains at a junction of paths on the hills, 

while the study of the geology and natural history of the hills is now probably more systematic 

and more enthusiastic than ever before.5 

 

 

Stones – mineralogists study the hills (1800-1830) 

 

The first studies of the rocks of the Malvern Hills were, in essence, mineralogical. In 1799 

Robert Townson published a list of rocks and minerals that he had found, but without 

information on which rocks and minerals were associated with each other or on the locations 

where he found his samples. This was but a single chapter in a compendium of information 

on natural history that gave more attention to the rocks in his home county of Shropshire 

than to those in Malvern and devoted many of its pages to descriptions of frogs and other 

amphibians and how they bred.  He also published A Philosophy of Mineralogy in 1798 and it 

could be that the data he recorded from Shropshire and Malvern helped to inform the ideas 

in this book.6  

 

It was Leonard Horner who first produced a detailed account of rock types in an article of 

1811 and it was published in issue one of the Transactions of the recently formed Geological 

Society of London, of which he was secretary.7  He spent several days walking the hills and 

viewed them from the perspective of someone who had studied mineralogy during his time 

as a student in Edinburgh and who had also there been exposed to the debates about the 

relative roles of deposition of rocks from water (Neptunian /Werner) and their formation by 

uplift from heat, erosion and sub-sea deposition (Plutonic/Hutton).8 He described the physical 

geography of the hills, the flat Severn valley  to the east and the multiple wooded ridges to 

the west. He then went on to compare and contrast the rock types found on each hill. Here 

he used his mineral recognition (hand-lens) skills to the full and in doing so suggested that it 

would be much better to describe rocks in terms of minerals present rather than to use the, 

then confusing, array of names for different types of rock. He does, however, revert to rock 

names for most of his descriptions, using the classification developed by Werner. He looked 

for signs of layering in the rocks of the hills. He found some but nothing consistent with any 

 
5 There are several organisations that are actively investigating and promoting the geology of the Malvern 

Hills, including: 

The Herefordshire and Worcestershire Earth Heritage Trust. https://www.earthheritagetrust.org  

The Trust publishes an extensive series of guides to the geology of the two counties. 

The Geology Section, Malvern U3A. http://malvernu3a.org.uk/geology3/ . Regular educational events, also 

active work on identification of locations of geological interest, history of quarries, cataloguing of historic fossil 

and rock collections.  
6 Torrens H. Robert Townson (1762-1827): and all too long forgotten Salopian. Proceedings of the Shropshire 

Geological Society.2011;16:13-24. 
7 Woodward HB. The History of the Geological Society of London. London: Geological Society 1907. 
8 Porter R. The making of Geology: Earth Science in Britain 1660-1815. London: Cambridge University Press, 

1977. 

https://www.earthheritagetrust.org/
http://malvernu3a.org.uk/geology3/
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form of sedimentary deposition. From the range of minerals found and their presence across 

most of the rocks he suggests that the rocks of the hills may best be thought of as a single set 

with local variations in mineral composition. He lamented the friability of surface rocks and 

took full advantages of recent quarries and cuttings to look at fresh surfaces.  

 

To the west he noted the alternating bands of limestone and shale and the presence of fossils. 

The steep and variable stratification of these rocks was contrasted with the more level 

layering in the red rocks to the east of the hills. Details of some springs and their analyses 

were included. He stated that, in accord with the principles agreed by Geological Society 

members, he has observed rather than theorised, but in his concluding discussion he does 

come down in favour of Hutton’s theories of plutonic uplift rather than those of neptunian 

deposition as the best explanation for the geology of the area. 

 

Horner’s study formed the basis on which most later investigations were built and also 
informed popular sources of information on the Malverns, such as Chambers’ guidebook of 
1817. By implication this publication presented visitors to the young resort of Malvern with 

geology as one of the leisure pursuits they could follow as they explored the area. Horner’s 
account preceded the publication of maps and stratigraphic descriptions of the younger rocks 

to the east and was well in advance of any investigation of the older rocks to the west. Two 

other early members of the Geological Society, who were to make important contributions to 

stratigraphic interpretation of the younger rocks, William Phillips the publisher and William 

Conybeare, also visited Malvern in the wake of Horner and published additional information 

on some of the boundary areas of the range in 1821 and 1822.  

 

 

 
 

Malvern complex: top - granite enclosing veined diorite 

   middle - quartz pegmatite in granite, hornblendite, schistose 

   features, feldspar rich granite, gneissose features 

Silurian: fine conglomerate Wyche beds, rugose corals Upper Ludlow beds.
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The final, and surprising, publication to primarily deal with the hills in mineralogical terms was 

Ainsworth’s essay of 1827. This was presented as a study of physical geography but covered 
rock types in some detail. It did not acknowledge Horner’s earlier work, although it could be 

seen as largely derived from it. By this time the focus of English geology was very much on 

stratigraphy and a poorly defined and complex body of rocks such as the Malvern Hills became 

relevant less for its own sake than for the way in which it affected the adjacent stratified 

formations. Interest in geology, not least because of spectacular vertebrate fossil discoveries, 

as well as for its economic value in helping to find coal and iron, had moved in new directions. 

 

 

Strata – exploring the sequence of rocks and fossils on each side of the hills (1815-1840) 

 

One of Ainsworth’s comments is revealing. He stated that the rocks at the north of the 
Malvern range showed no signs of stratification and were uninteresting.  In England almost 

all the geological interest was concentrated on stratified rocks for the first thirty years of the 

nineteenth century. Perhaps this is unsurprising as, except in Devon and Cornwall, unstratified 

outcrops were small. In addition, until the 1830s, no detailed attempts had been made to 

understand the older sedimentary formations, which were characterised by the generic term 

greywacke.  

 

The great maps of William Smith (published 1815) and Greenough (published 1820) showed 

the line of the Malvern Hills and the strata to the east. All was vague to the west, although 

Greenough did roughly mark some bands of limestone and the limestone ring around the 

village of Woolhope in Herefordshire. A popular book published by William Phillips and 

Conybeare in 1822 was presented as the first volume of a two-part work.9 This part covered 

geological time back to the Carboniferous period as then defined. They proposed that the 

second part would describe pre-Carboniferous periods, but it was never written.  

 

The understanding of earlier stratified rocks moved ahead over the next twenty years, notably 

with the work of Sedgwick, first in the north of England and later in north Wales, and then 

with the eruption on to the scene of Murchison, fresh from his military career and time as a 

country gentleman, to take on the greywacke rocks of the English and Welsh borderlands. 

Interestingly, the two men met in Malvern before embarking on their studies in Wales and 

the border counties.10 

 

Murchison’s initial investigations, during which he mapped parts of Shropshire and mid 
Wales, with extensive help and, often unacknowledged, support from interested local gentry, 

were widely known about and he set about publishing his findings in a magnificent volume, 

 
9 Conybeare WD, Phillips W. Outlines of the Geology of England. London: W Phillips. 1822. 
10 Davidson N. The Greywacke. London: Profile Books. 2021. 
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The Silurian System (1839).  He was of independent means from a ‘good’ marriage and an 
estate in Scotland, but he gathered funds for his book from a long list of subscribers who paid 

for copies in advance.  

 

Murchison worked at a great pace to sort out the stratigraphy of his chosen region, using 

fossil markers and lithology to characterise a sequence of beds of sandstone, limestone and 

shales. At first his attention was focused on parts of Wales and Shropshire. Using the 

sequences of strata he had identified there, he then looked at the Malvern area, among 

others, to find similarities. The same sequences were picked out by the lines of ridges and 

valleys to the west of the hills. He paid particular attention to the dips, folds and faults 

present, as these were more varied in this area than in most others. Indeed, he found 

locations where limestone strata were folded back on themselves, with the younger rocks 

below the older ones. The elevation of the hills to the east, both the Malvern range and the 

more northerly Abberley Hills provided him with an explanation for this.  

 

 
 

 

 

Murchison saw the Malvern range and the parts of the Abberley Hills that he identified as 

igneous ‘trap’ as having ‘irrupted’ through the strata he was studying, pushing them up and 
sometimes overturning them in the process. He suggested that this occurred after the 

Tilted Silurian strata. Murchison, 1839 p. 423. 
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sequence of strata was laid down, but in the same geological period – his Silurian. Hence, as 

a good military man seeking to secure the high ground, he laid claim to the Malvern Hills and 

Abberley Hills as part of his Silurian system. In the case of the Abberleys this has held, perhaps 

in part because later geologists noted that his identification of trap (plutonic) rocks as part of 

these hills was incorrect.  However subsequent investigations of the Malvern range placed 

the lower boundary of the Silurian rocks high on their western slopes. 

 

The first organised local expressions of interest in the natural history of Worcestershire 

coincided with Murchison’s studies. Charles Hastings was one of the founders of the county 
natural history society. His interests ranged widely beyond his professional work as a 

physician at the Worcester Infirmary and his role as the founder of what became the British 

Medical Association. His extensive knowledge of the county is well shown in his inaugural 

address to the society published in 1834.  This included the first geological map of the county 

based on the then current knowledge of the ordering and stratification of the formations, and 

a description of the rocks and fossils found there. This was part of his broad overview of the 

geography, economic life and the plants and animals found in Worcestershire.   

 

 
 

 

 

Local interest in natural history was growing, particularly among the gentry and professionals 

and a number developed considerable skills as amateur investigators. Hastings recognised the 

gaps in geological knowledge about the west side of the county and told his audience about 

Murchison’s forthcoming publication, to which he was a subscriber, and how this would help 
fill them.  

  

 

 

Hastings, 1834. Plate, frontispiece 

, from  



 12 

 

Survey – The state, the Geological Survey and the Malvern map and memoir (1840s)  

 

The organisation of local and regional geological studies was transformed between 1810 and 

1840. Horner in 1810-11 visited Malvern for a few days as a solo investigator, presumably 

paying his costs from his own means. Murchison in the 1830s engaged interested local gentry 

to help collect information, while his own observations were based on rapid transits through 

the English and Welsh borderlands. Some funding came from his own resources, while he 

developed a large subscription list to help fund his book. Both Horner and Murchison were 

essentially presenting their findings to their fellow geologists as intellectual achievements. 

 

Murchison had several benefits denied to Horner: the methods of stratigraphic analysis had 

been honed and he was able to use the new Ordnance Survey maps as the topographical basis 

for his geological maps and sections. The creation of what is now the British Geological Survey 

transformed things in a much bigger way.11 This was a state funded service that had the aim 

of overlaying geological information on the Ordnance Survey maps. It had both scientific and 

utilitarian objectives, the latter in terms of coal, ore and other mineral supplies. The 

Geological Survey had the prominent geologist Henry De la Beche as its first director, and he 

engaged paid surveyors for a series of investigations. But it got off to a shaky start with a 

major controversy between De la Beche and most of his scientific colleagues on the age of 

the rock formations that make up a large part of Devonshire.12   

 

The Malvern area was among those identified for early investigations and De la Beche 

engaged John Phillips to lead this work. Phillips spent a considerable amount of time in the 

early 1840s living in Malvern and surveying the area in detail, and a number of prominent 

geologists including De la Beche, Sedgwick, Murchison and Keyserling, the leading Russian 

geologist, visited him on site. He was an experienced geologist who had published on the 

rocks of Yorkshire and was an accomplished palaeontologist. He was also curator of the 

Yorkshire Museum and acted as secretary and meetings organiser for the British Association 

for the Advancement of Science.13 Perhaps even more significantly, he and his sister had been 

adopted and brought up, after they were orphaned, by their uncle, William Smith, who had 

produced, largely singlehanded, the first geological map of England and who was by 

profession a surveyor. Phillips had learned both surveying and geology working as an 

apprentice to Smith.   

 

The end products from this survey work were no longer scientific papers but a detailed 

geological map of the area and an accompanying memoir giving information on the minerals 

and rocks present, the stratigraphic sequence, faults and folds and the fossils found and 

identified in each stratum. The memoir for the Malvern area was 473 pages long and it 

described the exposures studied: rock outcrops, quarries, road cuttings and wells.  

 
11 Secord J. The British Geological Survey as a Research Tool. Hist. Sci. 1986; 24: 223-274. 
12 Rudwick MJS. The Great Devonian Controversy: the Shaping of Scientific Knowledge among Gentlemanly 

Specialists. Chicago: University of Chicago Press, 1988. 
13 Morrell J. John Phillips and the business of Victorian Science. Reprint Abingdon: Routledge, 2017. 
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It also gave an overview of how the surveyor and the Survey considered that the landscape 

and strata came to be laid out as they now were. Potential mineral deposits were identified, 

where found. The map and memoir, published in 1848, added greatly to knowledge about the 

area.  

 

 

 
 

Phillips’ background in palaeontology enabled him to add a long appendix on the fossils found 

and their locations in the stratigraphic sequence. He and his sister, who accompanied him and 

was herself an accomplished observer, identified a number of findings that led to conclusions 

that differed from those of Murchison ten years before. Notably, Miss Phillips found the 

junction between the Silurian conglomerate that now bears her name and the underlying 

Malvernian rocks.14 This unconformity provided evidence that the hills could not have been 

irrupted in Silurian times as it showed a Silurian beach or shallow water deposit next to the 

Malvernian rocks, which thus had to be older and to be cold at the time of deposition. This 

ran counter to Murchison’s hypothesis and Phillips developed his ideas to propose that the 
east side of the hills had been uplifted along a major fault that continued many miles to north 

 
14 Payne MJP. The Miss Phillip’s conglomerate of the Malvern Hills – Where is Phillip’s original site? 
http://www.geo-village.eu/wp-content/uploads/2013/01/PAY07.pdf  

Phillips, 1848 p. 50. 

Phillips 1848 Map 

(Malvern Hills portion) 
-Dark green Malvernian 

-Light green Triassic 

-Pale blue Caradoc and, in 

south, Cambrian 

- Dark and medium blue 

sequence of Silurian beds 

Woolhope, Coalbrookdale, 

Wenlock Edge, lower 

Ludlow, Aymestry, upper 

Ludlow 

- Pink Devonian 

Names as used by Phillips 

http://www.geo-village.eu/wp-content/uploads/2013/01/PAY07.pdf
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and south. This was evidenced by physical features and changing rock types. The west of the 

hills had been tilted rather than faulted upwards after the Silurian strata were deposited, with 

the same process causing uplift and occasional overturning of the Silurian sequence as 

identified earlier by Murchison. 

 

The complex mineralogy of the Malvernian was detailed by Phillips in the memoir although 

he often used the term syenite as the collective term to describe these rocks. On the 

published maps the detail noted in the memoir was not reproduced, perhaps because there 

were so many changes in relatively small areas. The whole was, and still is, termed on maps 

from the Geological Survey, ‘Malverns Complex’, with the exception of the clearly different 
Warren House Formation to the east of the Herefordshire Beacon, once it was recognised 

later in the century. 

 

Soon after Phillips’ memoir was published another leading figure, Hugh Strickland, who lived 

in the area and was not only a geologist but also made major contributions to biology and to 

the classification of living organisms, amplified some aspects of Phillips’ conclusions. 

Strickland focused on the processes that could have elevated the lands to the west of what 

became known as the East Malvern Fault. He was particularly interested in the reasons why 

the rocks immediately to the west of this fault had been more steeply folded upwards and 

postulated that there would be similar but inverse folds deeply buried at the edge of the 

strata to the east that had been faulted downwards. In coming to his conclusions, he 

postulated underground forces of uplift that he thought of as volcanic, and which he termed 

‘craters of elevation’ in line with earlier theories on mountain building.  In his view uplift was 

most apparent beneath the south end of the Malvern range and under the Woolhope dome. 
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Societies – field naturalists clubs, 1850s onwards 

 

The model of a county natural history society, with rooms, a museum and a library that 

Hastings and others created in Worcester was soon superseded by the growth of a new style 

of society for well-connected people (initially exclusively men) who were interested in natural 

history. In quick succession, a series of naturalists’ field clubs came into being in the area, 
notably in: 

1846 Gloucester and Cheltenham area (the Cotteswold)15 

1847 Worcestershire16 

1852 Hereford (the Woolhope)17 

1852 Malvern18 

The major activities of all of these were programmes of day visits to sites of interest during 

the summer, with lectures in the winter months. Their visits combined studies of geology, 

botany and zoology, although, in the course of a day, groups of enthusiasts would often break 

off to pursue their different interests. These days could be long and elaborate, with meals and 

 
15 Transactions digitised: https://www.biodiversitylibrary.org/bibliography/2366  
16 Transactions in Worcestershire County Libraries 
17  The Woolhope Club still has an active geology group. The club’s transactions have been digitised: 
https://www.woolhopeclub.org.uk/publications/transactions   
18 Transactions in Worcestershire County Libraries 

2 . f(U-l> cm f -Lin ie-tlcne-
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Uplift along East Malvern Fault. Strickland, 1851 Plate.  

https://www.biodiversitylibrary.org/bibliography/2366
https://www.woolhopeclub.org.uk/publications/transactions
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refreshments, sometimes at a hotel and sometimes courtesy of a member or a local 

landowner. Several clubs often combined to make a joint visit. 

 

Sometimes national figures led field visits and gave lectures, two examples of visits in the 

Malvern area were those led by Strickland to Raggedstone Hill in 1853 and by Murchison to 

the Worcestershire Beacon in 1855.  Clubs awarded such figures honorary membership, and 

it is apparent that some were active members, contributing regularly to events and to the 

transactions which all the clubs published. Both these visits were combined ones, with 

members of three or more clubs present and they were big events, the Beacon visit attracted 

around 150 people, including no less that 17 who were titled Reverend! Those coming from 

a distance met and travelled together in horse drawn vehicles and then walked, often four or 

five miles between the various interpretative sites or exploratory locations, country houses 

and convivial hostelries. 

 

Local members developed their skills to a high level. Two such people from the Malvern club 

were Rev. William Symonds, the Rector of Pendock, who became a widely published 

geologist, and Edwin Lees, who achieved similar eminence in botany. One of the most 

important developments for the field clubs was the advent of railway lines in the area. This 

enabled travel to more distant locations for visits but was tempered by the need to catch the 

last train home after a good dinner! The railway came to Malvern in 1860, but not without 

difficulty. It required a tunnel through the hard rocks of the hills, and the first two contractors 

went bankrupt. The tunnel and all the other railway works provided many new exposures of 

rocks, and it was Rev. Symonds who, with a surveyor, produced and then published a transect 

through the hills in 1861. This showed the boundaries of the different rocks and some of the 

complexities of the junction between the syenite and the Silurian beds. Sadly the railways also 

took their toll, with Strickland being fatally injured by a train in Nottinghamshire while he was 

examining the strata exposed in a cutting there. This was only a few months after he led the 

party up Raggedstone Hill and members were shocked by this tragedy.  
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John Phillips returned to Worcester in 1855 to give one of the winter lectures to the 

assembled field clubs. In it he gave a resume of his work in the area. He also, farsightedly, 

pointed out the need to preserve geological sites from too much enthusiastic hammering of 

rocks, resulting in their destruction. He advocated the benefits that a good museum of local 

geology in Malvern, by then a fast-growing health resort, would bring. Indeed, ten years later 

there was not one, but two museums, in the town. One was located centrally in the premises 

of Burrows, a water bottling company with a director who was a keen naturalist. The second 

was at Dr Grindrod’s water cure establishment, illustrated in his 1871 book. He was a very 
active member of the field naturalists club and had amassed a large personal collection of 

rocks and fossils, which was displayed in cases in the indoor promenade area of his cure 

house. 

 

On several occasions he hosted meetings there, although there were at times slightly barbed 

comments about the lack of alcoholic beverages – he was an advocate of total abstinence and 

lectured nationally on this topic. 

 

Geology was the ‘hot topic’ for the clubs in their earlier years but had less prominence later, 
perhaps as it became more technical, using techniques other than the hand lens and hammer, 

and ceased to be so focused on topics that could be easily understood in the course of a visit 

or lecture. However whenever new exposures were opened up, for instance by road building, 

a visit was usually arranged if features of interest had been exposed. 

 

Section of Malvern rail tunnel. Symonds, 1861 Plate. 
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Some of the most active local members, such as Lees, Symonds and Grindrod, played an 

important part in spreading their understanding of rocks and fossils to a more general 

audience, thus making an appreciation of the geology one of the visitor attractions when 

coming to Malvern. Rev. Symonds published a series of popular books: Old Stones (2 editions 

in 1855 and 1884), the second with much new material included; Old Bones19 a guide to 

vertebrate fossils linked to displays in London’s Natural History Museum, and Severn Straits 

(1883).  

 

This last book is based on the concept, first hypothesised by Murchison in 1836 and adopted 

by later writers, that the east side of the Malvern range and the western scarp of the 

Cotswolds represented cliffs on either side of either an inlet of the sea or even a continuous 

stretch of water between the Bristol Channel and the Dee estuary. This was a popular idea 

that provided plausible reasons for what were seen as beach deposits on both banks of the 

Severn river-system, as well as for the movement of shells, pebbles and rocks from further 

north and for the presence of several salt-loving species of plant far inland along the Severn. 

The later recognition of the role of ice ages in earth moving did little to undermine the 

currency of this theory and it required an understanding that sea levels were far from static 

to explain the beach deposits as river terraces, as well an acknowledgement that the Severn 

was partly tidal up to Worcester before navigational improvements earlier in the century, 

with the addition of leached salt from the deposits around Droitwich, to explain the 

botanical evidence.  

 
19 https://play.google.com/books/reader?id=mHAsAAAAYAAJ&hl=en&pg=GBS.PA1  

Grindrod, 1871 Plate. 

https://play.google.com/books/reader?id=mHAsAAAAYAAJ&hl=en&pg=GBS.PA1
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Similarities – the use of evidence from geology worldwide to explain the Malvern Hills 

(1850-1900) 

 

In 1811 Horner had made comparisons between the minerals he found around Malvern and 

those he had seen, either in situ or in collections, from other places in Britain and mainland 

Europe. Subsequently both Murchison and Phillips made detailed comparisons of 

sedimentary strata. However, the rocks at the core of the hills were seen as a muddled 

collection of essentially igneous rocks, but with features of banding and foliation in some 

areas. They went by various names including granite, syenite, gneiss and they often showed 

features of more than one type as well as the subsequent injection of different rock types in 

quite small areas. The Geological Survey had taken the view that they were igneous, but many 

locations showed signs of layering and foliation that fitted the then current views on 

sedimentary metamorphosis at a time when metamorphic changes in igneous rocks were not 

widely recognised. 

 

A pioneer of new approaches was Harvey Holl, who made detailed studies of the Malvern 

Complex rocks and of their interfaces with adjacent strata in the 1850s.20 He had local origins, 

as his family were publishers and printers in Worcester. He was qualified in medicine and 

practised in the county but was also an accomplished geologist, having acted as an assistant 

to De la Beche during his work surveying Devon and Cornwall and also having worked with 

the Pennsylvania Geological Survey in North America. Here he had become familiar with the 

old and complex metamorphic rocks of the Canadian Shield (Laurentian). He held his 

experience of these rocks as well as the not dissimilar formations in the Outer Hebrides and 

north-west Scotland (Lewisian) in his mind as he looked with fresh eyes on the Malvern range.  

He saw many similarities, especially among the rocks showing gneissose features. This led him 

to conclude that in all probability the rocks of the hills were of a similar age to the Laurentian 

and Lewisian formations and had a similar metamorphic origin. He suggested that they were 

perhaps a part of the ‘fundamental gneiss’ which was then considered to be the earliest 

surface of the earth. 

 

His detailed studies of sites at the southern end of the hills identified an unconformable 

boundary with the Malvernian (igneous/metamorphic) rocks beneath what is now known as 

the Hollybush sandstone, which had fossil evidence of Cambrian age. This pushed back the 

age of Malvernian rocks from pre-Silurian to pre-Cambrian. He assigning them to a period that 

was then considered to correspond with that of the Laurentian and Lewisian formations 

(published 1865).  

 

 

 

 
20  Obituary at https://www.cambridge.org/core/services/aop-cambridge-

core/content/view/S0016756800466859  

https://www.cambridge.org/core/services/aop-cambridge-core/content/view/S0016756800466859
https://www.cambridge.org/core/services/aop-cambridge-core/content/view/S0016756800466859
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Holl’s conclusions received an enthusiastic reception when he presented them at local field 
club meetings. The age of the hills was one of the special features of Malvern as a resort and 

linked to the curative powers of the waters. Among geologists nationally and especially in 

terms of the categorisations used by the Geological Survey there was more scepticism about 

metamorphic origins, even if their Pre-Cambrian age was readily accepted.  

 

Important new developments in the understanding of non-sedimentary rocks were taking 

place at the time of Holl’s investigations. Geochemistry was advancing, and Holl quotes some 
early findings on the Malvern rocks.  

 

The formation of new cleavage planes in those slaty rocks that were metamorphosed shales 

from the re-alignment of mica plates was being recognised. Both slates and the Malvern rocks 

themselves had started to be examined in thin section microscopy using polarised light by 

Henry Sorby in Sheffield, who developed this method of study.21 

 

These techniques, together with continuing comparative studies, looking for similarities with 

other Pre-Cambrian outcrops in England and Wales by Callaway and at folds in the roots of 

mountain ranges such as the Alps by Groom, laid the ground for new investigations of the 

Malvern Hills. 

 

 

 

 

 

 

 

 

 
21 Sorby, H. C. (1849) On the geology of the Malvern Hills. Sheffield Lit. & Phil. Soc. Rep., p.15. 

Holl, 1865 p. 88.   
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Sections – microscopic studies and macroscopic concepts about the hills and their 

boundaries (1860-1900) 

 

Studies of the English and Welsh Pre-Cambrian were largely the province of a group of 

accomplished amateur enthusiasts who were appropriately termed ‘the Archeans’ by David 
Oldroyd, the historian of earth sciences who wrote about the group and their work.22  

 

Harvey Holl was seen as one of the early members of this group. He applied great energy to 

studying a defined location and used his intimate knowledge of the area to reach broad 

conclusions. He was aided by the development of early geochemical techniques, but these 

were far from perfect in the 1850s. As these were improved, they became ever more central 

to the study of igneous and metamorphic rocks, their origins and how they were transformed 

by heat and pressure. However, it was the development of polarising microscopy by Sorby 

and others that enabled the greatest progress to be made.  

 

Interpretation still depended on detailed field work to understand the sequencing of rock 

formations, and in the earliest formations the lack of fossils meant that new approaches were 

needed. Charles Callaway, by background a Congregational minister, museum curator and 

schoolteacher, formulated a set of criteria to apply.23 These were based on lithological 

characteristics, dip and strike, effects at boundary zones and the presence of older rock 

fragments in newer formations. He did most of his early work on the oldest rocks in 

Shropshire. In the 1870s after a fraught period curating in Sheffield he came to Malvern and 

took the water cure at Dr Grindrod’s establishment. He no doubt also discussed geology with 
him during his stay.24  

 

Callaway made connections between the Pre-Cambrian rocks of Shropshire, Anglesey, North 

Wales and Pembrokeshire. Returning to Malvern, he identified similarities between, what he 

termed the Uriconian volcanic rocks of Shropshire, and the formation on the eastern side of 

the Herefordshire Beacon. Earlier geologists had identified this as different from the rocks of 

the rest of the hills, showing less disturbance and fewer metamorphic changes, but its nature 

had not been explained. It is now known as the Warren House formation (1880). The 

construction of a new reservoir at the end of the century provided opportunities for more 

detailed studies and for some interesting findings, such as calcareous rocks that defied easy 

explanation (Rutley 1888, Irving 1892, Green 1895, Ackland 1898). Subsequently the water 

stored there submerged a considerable area of this formation, making later studies more 

difficult.  

 

 

Callaway went on to do far more significant work on the hills in association with the 

petrologist Frank Rutley, who had examined a large number of thin sections that he had made 

from a range of Malvern rock types (Callaway. 1887, 1889a, 1889b, 1893. Rutley 1887). Rutley 

 
22 Oldroyd DR. The Archaean controversy in Britain: Part II -The Malverns and Shropshire. Annals of Scienc.e 

1992; 49: 401-460. 

Oldroyd DR. The Archaean controversy in Britain: Part IV – Some general. Annals of Science 1994; 51: 571-592. 
23 Callaway C. How to work in the Archaean rocks. Geological Magazine. 1881; decade 2,8:348-53. 
24 Oldroyd Ref 18 pp 425-438 
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had concluded that many of his samples showed features of metamorphism, but then 

proposed that they were igneous rocks that had been altered by heat and pressure. 

 

Callaway was particularly interested in the changes to Malvern rocks that were present in 

shear zones and planes. Re-alignment of minerals, especially micas, along the foliations in 

schists as well as the cleavage planes in slate were attributed to this process.  

 

 
 

. 

 

However, more controversially, Callaway suggested that minerals were re-formulated under 

shear stress with, for instance the conversion of hornblende to biotite by way of chlorite. This 

concept was heavily criticised when Callaway presented his conclusions (Irving 1892). Others, 

such as his co-worker Rutley, proposed that, at least for the Malverns, a small proportion of 

the heavily metamorphosed rocks had their origins in sediments, while the bulk were plutonic 

in origin. 

 

All these discussions were informed by studies elsewhere, for example on the metamorphic 

belts in Scotland. The idea that metamorphism was something that only happened to 

sediments was no longer the received wisdom. However, observations of Pre-Cambrian rocks 

were suggesting that Lyell’s concept of uniformitarianism could have its limits, with some 

processes only occurring in the early part of the world’s existence.  
 

The final major nineteenth century study of the Malvern hills was the work of Theodore 

Groom. He too had local origins in Shropshire and Hereford but did most of his investigations 

while he held geology posts in Reading and in Cirencester. His starting point was to question 

the reality of some of the reported unconformities between the Malvernian rocks and their 

more recent neighbours. In particular, he questioned the boundary with the Hollybush 

sandstone in the south and noted that around the Herefordshire Beacon the Malvernian had 

been thrust west over the top of Silurian strata. Taken together with the well-recognised east 

Malvern fault he concluded, rather as Murchison had earlier in the century, that the 

Malvernian was a block of rock thrust upwards, but Pre-Cambrian rather than Silurian in origin 

Callaway 1889 p482 
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as proposed by Murchison. He also made detailed studies of the Malvernian itself, and of a 

series of igneous dykes in the Cambrian strata to the west of the southern hills (1900b, 1902). 

These were informed by the emerging evidence from around the world that the cores of old 

mountain ranges were intensely folded. Looking closely at the twin peaks of Raggedstone and 

Hollybush hills he concluded that these showed signs of intense folding and had formed the 

core of an old mountain range (1899, 1900a). 

 

 
 

 

Thus, there was no shortage of new theories about the Malvern hills towards the end of the 

nineteenth century. Perhaps surprisingly there followed a relatively barren period for 

geological investigation for several decades.25 It also seems that there was a marked degree 

of conservatism from two important directions. First, the Geological Survey had no urge to 

re-investigate areas such as Malvern, Anglesey and Pembrokeshire which they had studied 

earlier in the century.  

 

Second, as noted, the more complex developments, both in techniques of investigation such 

as polarising microscopy and geochemistry, and in theories about geological processes based 

 
25 Payne J. Herefordshire’s Rocks and Scenery. Little Logaston: Logaston Press (2017), pp56-122. This book 

provides a concise summary of current views on the rocks of the Malvern Hills and westward. 

The British Geological Survey Memoir Geology of the Country around Worcester: Memoir to accompany 

1/50,000 geological sheet 199.  (1997) covers all but the southernmost part of the hills. 

http://pubs.bgs.ac.uk/publications.html?pubID=B01623  

These are covered in the Tewkesbury memoir and on map 216. 

http://pubs.bgs.ac.uk/publications.html?pubID=B01632  

Groom 1899 p 154   

http://pubs.bgs.ac.uk/publications.html?pubID=B01623
http://pubs.bgs.ac.uk/publications.html?pubID=B01632
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on the growing worldwide knowledge base, were beyond the ambit of the local enthusiasts 

in the field clubs. The number of meetings on geology declined, although it seems members 

did attend lectures by some of those developing new theories. Field meetings favoured newly 

exposed stratified sediments, rather than the challenges of the Malvernian. However, 

Malvern became a favoured location for, often annual, university field trips, with those doing 

geology degrees at Birmingham, Oxford and Cambridge all coming to look and to learn. 
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Sources describing Malvern geology published before 1900 

 

Annotated chronological listing 

 

Notes: 

-Web links given for open access items checked 

July 2021. 

-Names marked * have Wikipedia entries.  

-For British Association for Advancement of 

Science references (BA) go to year listed and 

page number given at: 

https://www.biodiversitylibrary.org/bibliograp

hy/2276  

 

1796.  Barrett J. A Sketch of the Natural History 

of the Malvern Hills… Worcester: T.Holl. 

(Author was Rector of Colwall.) The guide aims 

to give visitors an overview of the Malvern 

area, with advice on accommodation, tours 

etc. It notes some of the rocks and fossils that 

are found in the area and includes a 

description of the mine workings of William 

Williams (pp.16-27).  

https://wellcomecollection.org/works/wqru6d

qe/items?canvas=14  

 

 
1799. Townson R. Tracts and Observations in 

Natural History.    London: J. Wright.  Minerals 

of Malverns (pp.216-220). Single chapter in an 

account of a range of aspects of geology and 

natural history. Main rock and mineral types 

described and some similarities with rocks in 

Shropshire noted.  

https://play.google.com/books/reader?id=2B4

AAAAAQAAJ&hl=en&pg=GBS.PA110  

 

 
1811. Horner L*. On the Mineralogy of the 

Malvern Hills. Transactions Geological Society 

of London, 1811; 1 :281-321. Detailed 

description of minerals and rocks as well as 

boundaries E and W of hills. Separates 

description from commentary. This article was 

recognised by later authors as the foundation 

for the geology of the hills. Horner’s findings 
were not disputed by later authors. 

https://trn.lyellcollection.org/content/transgsl

/S1-1/1/281.full.pdf  

 

1813. Bakewell R*. Introduction to Geology. 

London: Harding. General textbook – granite, 

hornblende (p. 293) and only example of 

gneiss in England and Wales (p. 70) noted as 

present in Malverns – Horner cited.  Rock 

types and processes described, but concepts 

of sequencing strata limited to observation of 

relative positions. 

https://books.google.co.uk/books?id=AFbPtgE

ACAAJ&printsec=frontcover&source=gbs_ge_s

ummary_r&cad=0#v=onepage&q=malvern&f=

false  

 

1817. Chambers J.  A General History of 

Malvern…. London: Longman. (Published by 

subscription) Includes summary of Horner 

1811 (pp. 155-173) as well as other geological 

and natural history information (Physical 

geography p. 21-30, Springs with locations, 

analysis and testimonials p. 110-145). In 

essence this was a tourist guide similar, but 

more detailed, than Barrett’s guide of 1796. It 
also illustrates how Malvern was growing as a 

resort and spa. 

https://play.google.com/books/reader?id=gBg

wAAAAYAAJ&hl=en&pg=GBS.PA1  

 

https://www.biodiversitylibrary.org/bibliography/2276
https://www.biodiversitylibrary.org/bibliography/2276
https://wellcomecollection.org/works/wqru6dqe/items?canvas=14
https://wellcomecollection.org/works/wqru6dqe/items?canvas=14
https://play.google.com/books/reader?id=2B4AAAAAQAAJ&hl=en&pg=GBS.PA110
https://play.google.com/books/reader?id=2B4AAAAAQAAJ&hl=en&pg=GBS.PA110
https://trn.lyellcollection.org/content/transgsl/S1-1/1/281.full.pdf
https://trn.lyellcollection.org/content/transgsl/S1-1/1/281.full.pdf
https://books.google.co.uk/books?id=AFbPtgEACAAJ&printsec=frontcover&source=gbs_ge_summary_r&cad=0#v=onepage&q=malvern&f=false
https://books.google.co.uk/books?id=AFbPtgEACAAJ&printsec=frontcover&source=gbs_ge_summary_r&cad=0#v=onepage&q=malvern&f=false
https://books.google.co.uk/books?id=AFbPtgEACAAJ&printsec=frontcover&source=gbs_ge_summary_r&cad=0#v=onepage&q=malvern&f=false
https://books.google.co.uk/books?id=AFbPtgEACAAJ&printsec=frontcover&source=gbs_ge_summary_r&cad=0#v=onepage&q=malvern&f=false
https://play.google.com/books/reader?id=gBgwAAAAYAAJ&hl=en&pg=GBS.PA1
https://play.google.com/books/reader?id=gBgwAAAAYAAJ&hl=en&pg=GBS.PA1
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1821. Phillips W*. Geology of the Malvern 

Hills. Annals of Philosophy new series 1821; 1: 

16-23. Supportive additions to Horner. Notes 

the confused arrangement of rock types and 

gives evidence of layering in rocks near 

Herefordshire Beacon but is equivocal about 

whether this is evidence of stratification. 

https://www.biodiversitylibrary.org/item/2004

1  

 

1822. Conybeare J*, On the geology of the 

Malvern Hills, Annals of Philosophy new series 

1822; 4: 337-339. Supportive additions to 

Horner. Conglomerate on east side of hills 

noted. 

https://www.biodiversitylibrary.org/item/5393

4 

 

1824. Brande  WT*.  Elements of Geology. 

London: John Murray. Describes ‘Grauwacke’ 
to west of Malvern hills and its contorted 

state. Also notes Malvern is one of the few 

places in England, apart from Devon and 

Cornwall, where granite is present. 

https://books.google.co.uk/books?id=7ShaAA

AAYAAJ&newbks=0&printsec=frontcover&hl=e

n&redir_esc=y#v=onepage&q&f=false  

  

1827.  Ainsworth W F*. Sketch of the physical 

geography of Malvern Hills. Edin. New 

Philosophical Journal 1827; 4: 91-100. 

Describes rocks but adds little to Horner (many 

of his statements could have been taken, 

unacknowledged, from Horner). 

https://play.google.com/books/reader?id=qW

E7AQAAIAAJ&hl=en&pg=GBS.PA100  

 

1832.  Phillips J*.  A guide to Geology. London: 

Longmans.  Syenite noted as dominant rock of 

Malverns (p. 127). Fossils in strata to the West 

of hills (pp. 115, 116) 

https://play.google.com/books/reader?id=b1f

8xgrKZkwC&hl=en&pg=GBS.PR3  

 

 
1834.  Hastings C*. Illustrations of the Natural 

History of Worcestershire. London: Sherwood, 

Gilbert and Piper. Based on inaugural address 

to Worcestershire Natural History Society. 

Map of county geology and chapter on 

geology (pp. 89-121). First local review of rock 

types and landscape. 

https://www.biodiversitylibrary.org/bibliograp

hy/101579#/summary  

 

 

 
1836. Murchison RI*. The ancient and modern 

hydrography of the River Severn. BA p. 88. 

Proposes a strait between Mersey and Bristol 

Channel based on marine mollusc fossils. 

Considers that strait was present in recent 

geological time. 

 

c1838.   Allies J. Observations of Curious 

Indentations in the Old Red Sandstone of 

Worcestershire and Herefordshire. (Malvern 

Library) –role of deluge in laying down rocks of 

Worcestershire. Local observations but with a 

biblical and mythological twist by leading 

county antiquary. 

 

1839. Murchison R I. The Silurian System.  

London: John Murray. 1838, (Published by 

subscription.) Provides a detailed framework 

for the stratigraphy of rocks west of the hills. 

This takes the sequence of strata back beyond 

old red sandstone, as does Sedgwick’s work on 

https://www.biodiversitylibrary.org/item/20041
https://www.biodiversitylibrary.org/item/20041
https://www.biodiversitylibrary.org/item/53934
https://www.biodiversitylibrary.org/item/53934
https://books.google.co.uk/books?id=7ShaAAAAYAAJ&newbks=0&printsec=frontcover&hl=en&redir_esc=y#v=onepage&q&f=false
https://books.google.co.uk/books?id=7ShaAAAAYAAJ&newbks=0&printsec=frontcover&hl=en&redir_esc=y#v=onepage&q&f=false
https://books.google.co.uk/books?id=7ShaAAAAYAAJ&newbks=0&printsec=frontcover&hl=en&redir_esc=y#v=onepage&q&f=false
https://play.google.com/books/reader?id=qWE7AQAAIAAJ&hl=en&pg=GBS.PA100
https://play.google.com/books/reader?id=qWE7AQAAIAAJ&hl=en&pg=GBS.PA100
https://play.google.com/books/reader?id=b1f8xgrKZkwC&hl=en&pg=GBS.PR3
https://play.google.com/books/reader?id=b1f8xgrKZkwC&hl=en&pg=GBS.PR3
https://www.biodiversitylibrary.org/bibliography/101579#/summary
https://www.biodiversitylibrary.org/bibliography/101579#/summary
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even earlier rocks in Cumbria and Wales. 

Malvern area pp. 409-426. 

https://archive.org/stream/SiluriansystemfIMu

rc#page/409/mode/1up/search/malvern  

 

1847. Buckman J*. The occurrence of marine 

plants in Worcestershire. BA p. 61-62. Several 

sea-shore plants found along Droitwich Canal. 

Postulates reason is long dormant seeds from 

time when Severn Straits existed, germinated 

because of salt in canal. Supports Murchison’s 
hypothesis. 

 

 
1848. Phillips J*. BGS Memoir Vol 2 part 1 

The Malvern Hills compared with the 

Paleozoic District of Abberley.   Phillips was 

engaged for BGS survey of Malvern area in 

1842. Very detailed study undertaken over 

several years. Murchison’s eruptive theory 
for hills shown to be implausible and 

replaced by one supporting a series of 

faulted uplifts and on east side of hills, 

leading to tilting and folds, with 

unconformable relationships with rocks on 

west. 

http://pubs.bgs.ac.uk/publications.html?pubID

=B07011  

 

1849. Buckman J. The Ancient Straits of 

Malvern. London: Longmans.  This followed up 

a proposition made by Murchison and Phillips 

that there were old seashores east and west of 

the Severn and that the valley was once a 

continuous body of seawater between the 

Severn and Dee estuaries. Buckman presented 

additional information on shells and minerals 

in drifts (river terraces) and evidence of 

maritime plants found along the Severn valley. 

https://www.google.co.uk/books/edition/_/rtd

hAAAAcAAJ?hl=en&gbpv=1&pg=PP7  

 

 
1851. Strickland E*. On the Elevatory Forces 

that raised the Malvern Hills. Quarterly Journal 

of the Geological Society (QJGS), 1851; 7 (1-

2): 268. 

Note –  Paper withdrawn, later published as: 

Elevation of the Malvern Hills. Philosophical 

Magazine and Journal of Science 1851; series 

4, vol 2: 358-365.  Elevation of west of Britain 

relative to east along a fault line (east Malvern 

etc.) by volcanic processes that did not reach 

the surface. Massive later denudation 

exposing older rocks. 

https://www.biodiversitylibrary.org/item/2008

1  

 

1853. Strickland E (speaker on geology and 

landscape as seen from Raggedstone Hill). 

Joint field club excursion to Eastnor and 

Raggedstone Hill. Overview of geology and 

scenery given (Woolhope Club Transactions 

1853 pp. 46-62). 

https://www.woolhopeclub.org.uk/document/

transaction/transactions-1853  

 

 

 

 
1855. Symonds WS*. Old Stones. Malvern: 

Lamb. Popular guide to rocks and landscape of 

Malvern area. 

https://play.google.com/books/reader?id=mD

1YAAAAcAAJ&hl=en&pg=GBS.PA1  

 

1855. (12 June) Murchison RI – joint field club 

excursion to the Worcestershire Beacon. 

https://archive.org/stream/SiluriansystemfIMurc#page/409/mode/1up/search/malvern
https://archive.org/stream/SiluriansystemfIMurc#page/409/mode/1up/search/malvern
http://pubs.bgs.ac.uk/publications.html?pubID=B07011
http://pubs.bgs.ac.uk/publications.html?pubID=B07011
https://www.google.co.uk/books/edition/_/rtdhAAAAcAAJ?hl=en&gbpv=1&pg=PP7
https://www.google.co.uk/books/edition/_/rtdhAAAAcAAJ?hl=en&gbpv=1&pg=PP7
http://jgs.lyellcollection.org/content/7/1-2/268.1
http://jgs.lyellcollection.org/content/7/1-2/268.1
https://www.biodiversitylibrary.org/item/20081
https://www.biodiversitylibrary.org/item/20081
https://www.woolhopeclub.org.uk/document/transaction/transactions-1853
https://www.woolhopeclub.org.uk/document/transaction/transactions-1853
https://play.google.com/books/reader?id=mD1YAAAAcAAJ&hl=en&pg=GBS.PA1
https://play.google.com/books/reader?id=mD1YAAAAcAAJ&hl=en&pg=GBS.PA1
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Silurian hills and other landscape features 

described. Lyell and Horner also present. 

(Woolhope, 1855  pp.145-150).  

https://www.woolhopeclub.org.uk/document/

transaction/transactions-1855 pp 145-150.  

Also Worcestershire Naturalists’ Club 1855 pp. 
25-29 (Malvern library) 

 

1855.  Phillips J. On the Geology of the Malvern 

Hills.  Worcester: Algood. Lecture to joint field 

clubs in Worcester in 1854. Summarised his 

findings in BGS survey and presented them in 

a wider context. Also made a plea for a 

museum in Malvern as well as for 

‘geoconservation’. 
(Malvern library) 

 

1856. Lees E*. Pictures of Nature in the Silurian 

Region around the Malvern Hills.  Malvern: 

Lamb.  Book of excursions in the Malvern area, 

based on field club visits and findings. Lyrical 

descriptions with a focus on botany, Lees’ 
personal area of expertise.  

https://play.google.com/books/reader?id=LaM

2AAAAMAAJ&hl=en&pg=GBS.PA1  

 

1856. Symonds WS. On Trap-dykes 

intersecting Syenite in the Malvern Hills, 

Worcestershire. Quarterly Journal of the 

Geological Society (QJGS), 1856; 12: 382. 

Nature of boundary zones assessed together 

with information on similar changes to syenite 

beneath big memorial bonfire on 

Worcestershire Beacon. 

 

1860. Roberts G F. The Rocks of 

Worcestershire. London: John Masters. Strata 

depicted as mythological persons in the court 

of king nature. Role of Creator emphasised. 

(Malvern Library)  

 

1860. Symonds WS. Malvern Naturalists’ Field 
Club. Discursive presidential overview of 

activities since its foundation in 1853. 

Transactions 1860, 1-14 (Malvern Library) 

 

1861. Symonds W S. On the Geology of the 

Railway from Worcester to Hereford. Edin. 

new Philosophical J. New Series 1861;13: 204-

232. Tunnel through Malvern Hills provided a 

section of the sequence of rock formations 

and details of outcrops along the rail route.  

https://www.biodiversitylibrary.org/item/8203

2#page/212/mode/1up  

And with Lambert A and Salter WG.  On the 

sections of the Malvern and Ledbury tunnels 

…. QJGS 1861; 17: 152-186.   

Also presented at field club meetings. 

 

1863. Symonds WS.  On some phenomena 

connected with the drifts of the Severn, Avon, 

Wye and Usk. BA p. 133-134. Describes 

location and features of high and low level 

drifts (river terraces). Some high level ones 

near Malvern contain fossil remains of extinct 

large mammals e.g. Elephas. Also 1865 BA p. 

74-74. Comments: ‘In Worcestershire it is 
difficult to make out where marine conditions 

end and river conditions began.’ 
 

1865. Holl H.  On the geological structure of 

the Malvern Hills and surrounding districts 

QJGS. 1865; 21: 71-102.  

Also 1866 talk to Field Clubs (Woolhope pp 

.273-275).  

https://www.woolhopeclub.org.uk/system/file

s/documents/transaction/1866-woolhope-

club-transactions_0.pdf 

(Malvern Club. p. 38-56 Transactions 1866 

Malvern Library) 

And BA 1865, p. 59-61. This included 

comments on Pre Cambrian in Charnwood and 

Shropshire. 

Holl provides a radically different view of the 

origins of the core of the hills as ancient 

metamorphic rocks. This contrasts with to 

those of Phillips (plutonic, uplifted at East 

Malvern Fault) and before that Murchison 

(intruded into Silurian formations, with some 

Silurian rocks being metamorphosed by 

intrusion).  

 

1867. Timins JH.  On the chemical geology of 

the Malvern Hills. QJGS, 1867; 23: 352-370.  

Some 100 specimens from the area analysed 

for proportions of elements present. Minerals 

present not assessed, descriptions of source 

location and rock type. First attempt at 

analysis – methods used were subsequently 

apparently found to be flawed 

 

https://www.woolhopeclub.org.uk/document/transaction/transactions-1855%20pp%20145-150
https://www.woolhopeclub.org.uk/document/transaction/transactions-1855%20pp%20145-150
https://play.google.com/books/reader?id=LaM2AAAAMAAJ&hl=en&pg=GBS.PA1
https://play.google.com/books/reader?id=LaM2AAAAMAAJ&hl=en&pg=GBS.PA1
http://jgs.lyellcollection.org/content/12/1-2/382
http://jgs.lyellcollection.org/content/12/1-2/382
http://jgs.lyellcollection.org/content/12/1-2/382
https://www.biodiversitylibrary.org/item/82032#page/212/mode/1up
https://www.biodiversitylibrary.org/item/82032#page/212/mode/1up
https://www.woolhopeclub.org.uk/system/files/documents/transaction/1866-woolhope-club-transactions_0.pdf
https://www.woolhopeclub.org.uk/system/files/documents/transaction/1866-woolhope-club-transactions_0.pdf
https://www.woolhopeclub.org.uk/system/files/documents/transaction/1866-woolhope-club-transactions_0.pdf


 29 

1867. BA p. 152. Bazalgette J vN*. Proposal for 

toposcope on Worcestershire Beacon praised. 

 

c.1870 Cross’s Illustrated Handbook to 

Malvern. Malvern: Cross. 

A practical guidebook for visiting gentry. 

Geology, mineralogy and botany. pp. 17-24. 

https://play.google.com/books/reader?id=ZR5

bAAAAcAAJ&pg=GBS.PA5&hl=en_US  

 

 
1871. Grindrod RB.  Malvern, its claims as a 

health resort. London: Hardwick. This is mainly 

about the water cure as provided at his 

establishment but includes information on 

local geology (pp. 6-8) and natural history.  He 

was an expert in both. Includes image of his 

museum of fossils etc. 

https://archive.org/details/b28053291  

  

The 1866 Woolhope Club Transactions report 

on a visit to Grindrod’s museum (pp. 264-268) 

https://www.woolhopeclub.org.uk/system/file

s/documents/transaction/1866-woolhope-

club-transactions_0.pdf  

 

1871. Phillips J. Geology of Oxford and the 

Valley of the Thames. Oxford, Clarendon Press. 

Despite its title there is information on the 

Malvern area based on Phillips BGS Survey and 

on more recent work. Holl is cited. p. 11-14, 

58-85, 89-94 refer.  ‘The Oxford district, 
regarded as a field of geological study, may be 

extended beyond the drainage of the Upper 

Thames to the grand line of ancient rocks 

which runs from Malvern to Bristol.’ 
https://books.google.co.uk/books/about/Geol

ogy_of_Oxford_and_the_Valley_of_the.html?i

d=gQoKAAAAIAAJ&redir_esc=y  

 

1879. Hicks H. On the classification of the 

British Pre-Cambrian. BA pp.351-352.  Uses 

Lewisian, Dimetian, Arvonian, Pebidian as 

sequential descriptions. Places some of 

Malvern rocks in Lewisian. 

 

 

1883. Symonds WS. The Severn Straits. 

London: Simkin Marshall. Popular book 

describing vertebrate fossils found in glacial 

drifts (river terraces) and in bone caverns in 

areas around Malvern. Despite the title the 

book does not major on the earlier concepts of 

Wales being separated from England by an 

arm of the sea. A general submergence 

associated with widespread glaciation during 

the ice ages is suggested.  (A detailed critique 

indicating that evidence for the Severn Straits 

was flawed and could be interpreted in other 

ways was presented by Callaway in 1903. 

Cotteswold Field Club Transactions pp.183-

191.) 

 

1884. Symonds WS. The Old Stones. (Second 

edition). London: Simkin Marshall. Popular 

book on geology of Malvern area. Described 

by geological period. Attention to landscapes 

and views. Extensively revised and updated. 

Has chapter on Severn drifts that summarises 

much of The Severn Straits.  

 

1884. Bonney TG*. The Archaean rocks of 

Great Britain BA pp.529-551. Malvern range 

described, based on work of Holl and others 

pp.533-4. 

 

1885. Smyth CP. On Malvern queen of inland 

health resorts, and on improved hygrometric 

observations. BA p.9 22-923.  Not specifically 

geological, but refers to elevation compared to 

surroundings as reason for its lack of 

dampness. 

 

1886  Mackie GE.  Malvern field guide. 

Malvern: Malvern Advertiser. Lists rocks, 

minerals, plants and animals that can be found 

in the area. Guide for interested visitors.  

 

1887. Woodward HB*. The geology of England 

and Wales. London: George Philip. Refers to 

conclusions of Holl, Callaway. ‘The rocks which 

are traversed by intrusive diorites, comprise 

granitoid gneisses, hornblendic and micaceous 

https://play.google.com/books/reader?id=ZR5bAAAAcAAJ&pg=GBS.PA5&hl=en_US
https://play.google.com/books/reader?id=ZR5bAAAAcAAJ&pg=GBS.PA5&hl=en_US
https://archive.org/details/b28053291
https://www.woolhopeclub.org.uk/system/files/documents/transaction/1866-woolhope-club-transactions_0.pdf
https://www.woolhopeclub.org.uk/system/files/documents/transaction/1866-woolhope-club-transactions_0.pdf
https://www.woolhopeclub.org.uk/system/files/documents/transaction/1866-woolhope-club-transactions_0.pdf
https://books.google.co.uk/books/about/Geology_of_Oxford_and_the_Valley_of_the.html?id=gQoKAAAAIAAJ&redir_esc=y
https://books.google.co.uk/books/about/Geology_of_Oxford_and_the_Valley_of_the.html?id=gQoKAAAAIAAJ&redir_esc=y
https://books.google.co.uk/books/about/Geology_of_Oxford_and_the_Valley_of_the.html?id=gQoKAAAAIAAJ&redir_esc=y
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schists etc. Pebidian – hornstones of 

Herefordshire Beacon, Malvernian – Dimetian 

to Lewisian.” (pp.36-37). Also refers to folds in 

Silurian, illustrated by Phillip’s (1848) sections. 
 

Note –Callaway C. (Articles 1880-1893 

grouped.) 

 
1880. Callaway C*. On a second pre-Cambrian 

group in the Malvern Hills. QJGS 1880; 36: 

536-539. Differentiates rocks east of British 

Camp from the rest. Different lithology and 

structure. Later date and probably similar to 

rocks found in Shropshire. 

 

1887. Callaway C. A preliminary inquiry into 

the genesis of the crystalline schists of the 

Malvern Hills. QJGS 1887; 43: 525-536. 

Foliations seen in granites elsewhere, 

suggesting igneous origin for schistose rocks in 

Malvern. Also BA 1887 pp.706-707. 

 

1889a.  Callaway C. On the Production of 

Secondary Minerals at Shear-zones in the 

Crystalline Rocks of the Malvern Hills QJGS. 

1889; 45: 475-503. 

Also BA 1888 p.634. 

 

1889b. Callaway C.  Sketch of the geology of 

the crystalline axis of the Malvern Hills. BA 

653-654. Took view that origins mainly 

igneous, but with metamorphic changes in 

igneous rocks leading to schist formation with 

altered minerals present that were derived 

from original ones. Similarities with Anglesey 

rocks noted.  

 

1893. Callaway C. The Origin of the Crystalline 

Schists of the Malvern Hills. QJGS. 

1893; 49: 398-425. 

 

1887. Rutley R.  On the rocks of the Malvern 

Hills.  QJGS. 1887; 43: 481-516. supports Holl’s 
field observations about the distribution of 

rock types, but also looked in detail at 

petrology in thin sections. 

 

1888. Rutley F. On Perlitic Felsites, probably of 

Archæan Age, from the Flanks of the 

Herefordshire Beacon; and on the possible 

Origin of some Epidosites. QJGS. 

1888; 44: 740-744. Petrology of rocks 

described in Callaway in 1880.  

 

1889. Rucker AW*, Thorpe TE. On the 

relationships between geological constitution 

and magnetic state of the British Isles. BA p. 

586. Showed magnetic deviation caused by 

mass of igneous rock in Malvern Hills, despite 

low iron content, measured from one mile 

away on both east and west sides. 

 

1892. Irving A. Malvern crystallines. BA 

pp.709-710. Recommends a return to Phillips’ 
view that rocks are derived from 

differentiation of minerals from within a single 

magma, rather than being a product of 

metamorphism, except for the effect of 

subsequent dynamic forces. (Also Geological 

Magazine 1893; 10: 92-93. This letter is critical 

of Callaway’s conclusions on shear zones as 
not fully objective, with shear planes seen as 

zones.) 

 

Note: Building of reservoir at British Camp 

gives new exposures of Warren House 

volcanics, the rocks described in Callaway 

1880. 

 

1892. Letter :Irving A.  Archaean limestones on 

the flank of the Malvern Range.  Geological 

Magazine. 1892; 9: 239-240. On origin of 

archaean limestone at reservoir site. 

 

1895 Green H. Notes on some recent sections 

of the Malvern Hills QJGS. 1895; 51: 1-2. More 

on Warren House volcanics. 

 

1898  Acland  HD. On a volcanic series in the 

Malvern Hills near the Herefordshire Beacon 

QJGS. 1898; 54: 556-563. 

Also: On the petrology of the eastern flanks of 

the Herefordshire Beacon. Malvern Field Club 

25 1893 pp. 1-10.   

 

http://jgs.lyellcollection.org/content/45/1-4/475
http://jgs.lyellcollection.org/content/45/1-4/475
http://jgs.lyellcollection.org/content/45/1-4/475
http://jgs.lyellcollection.org/content/49/1-4/398
http://jgs.lyellcollection.org/content/49/1-4/398
http://jgs.lyellcollection.org/content/44/1-4/740
http://jgs.lyellcollection.org/content/44/1-4/740
http://jgs.lyellcollection.org/content/44/1-4/740
http://jgs.lyellcollection.org/content/44/1-4/740
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1900. Wickham W. A history of the geological 

structures of Malvern – discursive overview. 

Malvern Field Club pp. 3-22. 

 

Note: Groom T. 1899-1903 grouped.  

 

1899. Groom T. The geological structure of the 

southern Malverns, and of the adjacent district 

to the west.   QJGS. 1899; 55: 129-168. 

 

1900a. Groom T. On the geological structure 

of portions of the Malvern and Abberley Hills.  

QJGS. 1900; 56: 138-197. 

Also BA 1898 pp. 872-874. 

 

1900b. Groom T. On the Igneous Rocks 

associated with the Cambrian Beds of the 

Malvern Hills. QJGS. 1901; 57; 156-184. More 

detailed work following up that in 1899 article.  

 

1902. Groom T. The Sequence of the Cambrian 

and Associated Beds of the Malvern Hills. 

QJGS. 1902; 58: 89-135. More detailed work  

following up that in 1899 article.  

Also BA 1900 pp.738-739. 

 

 

 

 

 

 

 
 

   

 

 

 

 

 

 

http://jgs.lyellcollection.org/content/57/1-4/156
http://jgs.lyellcollection.org/content/57/1-4/156
http://jgs.lyellcollection.org/content/57/1-4/156
http://jgs.lyellcollection.org/content/58/1-4/89
http://jgs.lyellcollection.org/content/58/1-4/89
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Locations with nineteenth century geological associations (maps p. 57-8) 

 

Notes:   

1) The sites listed have been selected to demonstrate the evolution of geological 

thinking and its popularisation during the nineteenth century. However, many of the 

sites recorded by 19C geologists are now overgrown, quarried out or are on private 

land. Some of the original exposures can still be visited, but new exposures that are 

relevant have been chosen where features are better demonstrated. 

2) Eight figure numbers are Ordnance Survey grid references. All are in the SO 100 km 

grid square.  

3) ‘Explore the Malvern Hills (1).’ Herefordshire and Worcester Earth Heritage Trust. 
This leaflet provides information on rock types and on several quarries in the 

northern hills. 

‘Explore Wyche and Purlieu: geology and landscape trail’ gives walking routes and 

local geology. 

‘Explore the Malvern Hills (2), provides similar information further south. 
4) The following sites are easy to access in whole or in part without lengthy walks or 

climbs and are free from stiles: 1, 5, 6, 7, 8, 11, 12, 13, 14, 16. Views similar to those 

from the Worcestershire Beacon can be obtained from the two sides of the Wyche 

cutting. 

 

 

1. North and Tank quarries – history of quarrying, east Malvern fault, rock types on 

display, Severn valley views, water supply for working district of Malvern. 

This is a good site to review the range of rock types present in the Malvern complex.  

 

Historical sources 

 

Horner recognised the complexities of Malvern rocks in 1811 (p. 285). ‘When I first began to 
examine the rocks of which these hills are composed, I was particularly struck with the great 

variety that presented itself, for almost every specimen which I detached within a very 

limited space, offered a new character. A closer examination, however, shewed that there is 

a greater uniformity than I at first suspected, and that the diversity of appearance depends 

on the different proportions in which the same materials are united together. Felspar, 

hornblende, quartz, and mica, forming different compound rocks, and varying as much in 

the size as in the proportions of the ingredients, constitute the greater part of the range…. 
But in the present state of geological science, and more especially when the great 

imperfection of the nomenclature of rocks is considered, it would be well if geologists made 

a practice of describing the simple minerals of which a rock is composed, wherever they can 

be distinguished, instead of giving specific names without any explanation.’ 
 

Horner noted a few signs of layering in the rocks and termed these gneisses. It was 

Murchison (1839, p 418) who, in the course of extending his Silurian territory to include the 

hills, suggested that some of the rocks could be formed by metamorphism of Silurian 

sediments. 
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Phillips (1848 p 39) takes a more measured view. He contrasts the views of early geologists 

that the rocks belonged to the so-called primitive class with later writers who speak of them 

as comparatively modern products of heat. On account of the complexities and 

intermingling of rocks and minerals present he suggests that they may all be part of the 

same ‘lava current’. 
 

He notes the frequency of brecciated rocks along the eastern face of the hills (p. 44) and 

suggests an alternative cause for layering. He proposes that differential solidification of 

mineral types leading to crystals being formed under the influence of pressure inequalities 

could be responsible (p. 46). Violent upheaval along the eastern boundary could have 

influenced this process. Here he proposes that there could have been an elevation of some 

thousands of feet (p 49). 

 

Phillips reverts to this topic in his 1871 book (p. 62). 

‘The laminæ are very distinct and flexuous about Malvern Wells, on the eastern side of the 

ridge. Rocks of the same system about the Wych are less distinctly formed of  

granular minerals; others allied to them in the North Hill are, on the contrary, granitic 

in their aspect. Containing, as they do, hornblende very generally as an ingredient,  

most of these rocks of the North Hill were termed syenite by Mr. Leonard Horner, Sir R.      

Murchison, and myself; but the latest observer, Dr. Holl, regards them as of the same  

metamorphic origin as the unquestionably gneissic strata of Malvern Wells, and  

compares them in point of date with the very old gneiss of Canada, the Laurentian  

series, in which eozoon occurs — the earliest known or supposed form of life.’ 
 

Locations 

1. 7705 4693. Views into North Quarry, with range of rock types in quarry floor debris. 

Just north of quarry entrance the rock face shows fault brecchia and, if light is right, 

slickensides associated with East Malvern fault. 

2. 7699 4700. Clock tower with tank underneath. This was 19C water supply for North 

Malvern, a philanthropic donation from a Mr Morris. Above the tank there is a larger 

covered reservoir and uphill from this the remains of a tapped spring and spillway are 

visible at 7697 4704. Rocky Valley forms the catchment and shows periglacial 

features, with shattered stones and what was a wide snow slope at the top.  

Returning down the main path up the valley a small quarry on the south side (7693 

4693) has a range of Malverns Complex rock types, descending the path bridges over 

the disused spill way. 

3.  Tank Quarry. On left of roadway (7692 4704) well defined slickensides can be seen 

and felt. Do not approach unstable quarry face. To east good views of Severn Valley 

and display of rocks from the Malvern area (7689 4711), also a wide in-situ quartz 

vein (7687 4713). 

 

 

2. Worcestershire Beacon (768 453) – landscape, 1855 field club lecture. This was a prime 

vantage point for placing the Malvern range into the wider landscape surrounding it, noting 

in particular the contrast in topography on the eastern and western sides of the range. 

 

Horner described this (1811 p. 282) and Phillips (1848 p. 12) echoes his comments. 
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 “On the eastern side, the hills rise at a considerable angle, from a level plain that stretches 
to the banks of the River Severn, a distance of between three and four miles. On the 

western side, the ascent is more gradual, and the country for several miles to the westward 

is formed of a succession of small hillocks which are covered to their tops with coppice 

wood: the longitudinal bearing of these, is in-general parallel to that of the range. There is a 

very-extensive and beautiful view from the top of the Malvern Hills, and the different 

appearances of the two sides present a very remarkable contrast: on the one hand, the 

widely extended plain of Worcestershire stretching for many miles to the eastward, the 

continued level of which is only here and there interrupted by small wooded eminences 

rising in detached spots; on the other hand, a constant succession of rising ground, which is 

terminated by the distant Welsh mountains.’ 
 

Murchison (1839 p. 425-6) describes his ideas on the origins of the range. ‘That one great 
eruption of the Malvern rocks took place after the accumulations of the coal measures, is 

proved by various dislocated carboniferous patches at the Abberley Hills. Further, from the 

highly inclined position of the beds of New Red Sandstone near Great Malvern, it is almost 

certain that the chain was also partially raised en masse after the deposition of that 

formation.’ 
 

This view is contested by Phillips who states (1848 p. 49) that ‘ …there is no evidence in the 
nature and structure of the Malvern rocks to justify the notion which the linear character of 

the hills suggests, that they are to be regarded as compounds crystallized by cooling from a 

mass erupted in fusion along a particular fissure. On the contrary, it is concluded that they 

are a mass of varied and mingled rocks, in most of which igneous origin or igneous 

metamorphosis can be detected, that they were solidified at some considerable depth in 

the sea, and thence raised up along a great line of fracture passing through them on the 

eastern side.’ 
 

Phillips updates his views in 1871 (p. 11-14) 

‘These rocks have been generally regarded as of igneous origin, and at one time were            

thought to have been erupted, after the stratified Silurian rocks were formed, which  

now cover them in part. During my long examination of these hills (1842-

1844) I found this opinion untenable; and it has since been agreed that the main part of the 

lowest rocks in all the hills of the range is of older date than any of the strata resting upon    

them unconformably. Now these latter strata are of the Silurian and older than the truly      

Silurian stages; the grey sandstone of Hollybush and the black shales of White-

leaved oak (both near Eastnor and Ledbury) contain Olenidæ, Lingulidæ, & c. of the 

series of rocks below the Llandilo flags.  

 

Holl, on considering the metamorphic aspect of the fundamental Malvern rocks 

and the undoubted great antiquity of the earliest deposits which cover them,  

thinks there is ground for referring these lowest rocks of Malvern to the Laurentian  

series of Canada, the most ancient group of originally stratified deposits which have yet       

been brought into the geological series.  ‘Evidence is insufficient to establish this opinion  

but no geologist will hesitate to admit the gneissic and other rocks of North Malvern, at  

once crystallized and laminated, as belonging to one of the earliest groups of rocks in  

the British Islands. Some of the gneissic rocks of the north-western Highlands 
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and the Hebrides are shown by Murchison to be of equal if not greater antiquity.’ 
 

 

Murchison was among the first to bring the sea into scope as a major geographical feature 

in recent geological times (BA 1836 p. 88). He proposes an arm of the ocean stretching 

between the Mersey and the Severn to explain the presence of modern marine molluscs in 

drift deposits as well as the presence of great boulders in lowland areas.  Many others took 

up this idea and a number of articles and books followed (Buckman 1849, Symonds 1863, 

1883). The concept persisted throughout the 19C, even when recent ice ages became the 

received wisdom and was only finally dispatched in the 1900s. Standing on the Beacon it is 

easy to see why postulating a sea between the cliffs of the Malverns and those of the 

Cotswold scarp was rational. 

 

Several field clubs from the three counties had a joint meeting in 1855. The full account of 

this meeting gives a vivid impression of how a day of lectures, field visits, eating and 

toasting was conducted. This was, perhaps the most distinguished geological gathering ever 

held on the hills, with elite geologists, three knights, at least 15 ministers of religion and 

several doctors in attendance.  The logistics of assembling 150 people from a wide area on 

the Beacon before there was a railway to Malvern must have been amazing. Accounts are in 

the transactions of each of the field clubs and include anecdotes such as the attendee who 

asked Murchison to speak up and received a very curt military rebuke!  

 

 

 

 
 

 

Rev. Symonds (1856 p. 382) undertook some opportunistic experimental geology on the 

Beacon after a major celebratory bonfire. He examined syenite from beneath the hot ashes 
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of an intense fire to see if the dykes intruded at the southern end of the hills had produced 

similar changes in adjacent syenite and concluded that they had. 

 

3. Dingle – site of Miss Phillips’ conglomerate. Dingle Quarries show a range of features. 

Water for animals at Dingle Spring trough. One of the few valleys on west side of hills.26 

 

Historical sources 

 

Phillips (1848 pp. 34-5, 59, 66-7) refers to the conglomerate, discovered by his sister on a 

day when he was showing Sedgwick and other distinguished visitors to sites elsewhere on 

the hills. This conglomerate was key to his interpretation of the uplift of the hills. ‘On the 
western side of the Worcestershire Beacon, Silurian strata come up to contact with the 

syenite on the side of the little rill. On the north side of this small stream the trap has long 

been exposed by excavations for the road, and here we were so fortunate as to discover in 

situ the shelly conglomerate which had been found loose on the hill above at various 

points...The corals, shells. &c. were unaltered, and no peculiar sign indicated that the 

conglomerate had ever been subject to great heat since its deposition, while the presence 

of pebbles and chips of the pyrogenous Malvern rocks showed clearly the fact that these 

had been consolidated at some period anterior to the formation of the lowest Silurian beds.’  
He later goes on to note that there is no evidence of the Malvernian rocks ever penetrating 

later strata as dykes. 

 

 
 

Strickland (1851 p. 362), as a naturalist with wide ranging interests adds an environmental 

dimension. ‘The sections on the west side of the Malvern Hills shows that the Mollusca and 
Corals of the Caradoc sandstone lived and flourished in immediate contact with the plutonic 

rock, and that pebbles of the latter were rolled into the seas of that period and there 

imbedded in company with the animal remains.’ He then goes on, as part of his discussion 

 
26 Payne J. Ed. Herefordshire’s Rocks and Scenery. Little Logaston: Logaston Press 2017, p 68. Detailed image of 

quarry. 

Phillips, 1847 p. 67. 

Contact between 

Malvernian and 

Silurian (Miss 

Phillip’s 
conglomerate) 

, 
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of the uplift of the hills, to say that the existence of this beach or shallow water deposit 

shows that the Malvernian rocks must have been raised to the surface in pre Silurian times, 

even if they were further elevated later. 

 

However these concepts were not universally accepted. In 1855 Murchison, when 

addressing the field club meeting on the Worcestershire Beacon (see 2 above), was still not 

acknowledging the significance of Miss Phillips’ conglomerate on the west or John Phillips’ 
East Malvern Fault.  ‘They were at that moment standing on a ridge composed of rocks of an 
igneous eruptive charater (sic), formed by fusion, which had come through all the 

sedimentary rocks around them. Some of the rocks of the Malvern Hills were amongst the 

oldest to be found in England.’ It seems he did now accept that some of the rocks were 
formed prior to his Silurian period but was not acknowledging that the hills were lifted up by 

faulting along their eastern boundary. Right at the end of the century Groom returned to 

the suggestion that the hills were bounded by faults on both sides. 

 

Locations 

 

1. 7649 4563. Miss Phillips conglomerate and unconformable boundary between 

Malvern Complex and Silurian is no longer visible. It was under car park and bus 

shelter.  

2. 7648 4565. Lower Dingle Quarry does show boundary between these formations, but 

it is shattered.  

3. 76524566. Dingle Quarry has range of Malvern Complex rocks and a prominent 

dolerite sill that is a later intrusion. 27 28 

4. 7673 4156 Dingle Spring is high on hills it feeds a water trough for grazing animals. 

 

4. Gold mine (7690 4416) – 18C mining venture, applied geology and mineral extraction. No 

visible remains. Marked by named direction indicator. 

 

Historical sources 

 

There are several derivative accounts of this including those of Barrett who cites the 

presence of asbestos (1796 p. 21). ‘Among the above-mentioned ore is found that curious 

production asbestos; an inconsumable matter, which is well known, and was much 

esteemed by the ancients.’ 
 

Horner (1811 p. 298) gives a factual description.   

‘In this place, a hundred years ago, a shaft was sunk in the hope of finding metal, but from 

the following account in Nash's History of Worcestershire, the attempt does not appear to 

have been attended with much success. " In the year 1711, " one Williams of Bristol sunk a 

mine about a mile from the town [Great Malvern], on the top of the hill as you go to the 

Holy Well. He at first worked by a level, about eighty yards, then sunk a perpendicular shaft, 

near 220 feet deep: he built several furnaces, but never extracted any considerable metal; 

 
27 Payne J. Ed. Herefordshire’s Rocks and Scenery. Little Logaston: Logaston Press 2017, p 68. Detailed image of 

quarry. 
28 Hughes B. Delving into the Dingle. Earth Heritage Trust https://earthheritagetrust.org/delving-into-the-

dingle/  

https://earthheritagetrust.org/delving-into-the-dingle/
https://earthheritagetrust.org/delving-into-the-dingle/
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though he asserted that both tin and copper were to be found. He persevered in his trials 

for ten years, and then gave up the project.’ 
 

Phillips (1848 p. 33) puts it in a geological context: ‘Across the ridge between the Wych and 
Malvern, runs a sort of vein of mica, giving origin to the only even supposed mine in the 

Malverns, but that a gold mine!’ In a footnote he states that, while Mr Horner and Mr 
Conybeare have found traces of copper, all he could find were traces of iron pyrites. 

 

 

5. Geocentre and Wyche – Geocentre.  Fossil Bank, rail tunnel and ventilator, Wyche cutting, 

landscape from ridge, microgranite on ridge. 

 

  

Historical sources 

 

The Wyche (or Wych) cutting was deepened in the early nineteenth century to take the 

turnpike road between Malvern and Ledbury. It provided accessible exposures for study. 

The mineralogy is described by Horner (1811 p. 284) ‘At the Wych granite is the prevailing 

rock; in this, red felspar predominates, and the mica, which is also in some places very 

abundant, is of a dark green colour. Slender veins of calcareous spar are occasionally met with in 

this granite. There is a considerable quantity of another rock, which seems to fill up the spaces 

that intervene between the masses of granite. It is chiefly argillaceous, of a dark olive-green 

colour, with an imperfect slaty structure, and when broken across, shews an earthy fracture, the 

flat thin masses into which it splits have smooth and shining surfaces, as if polished by friction, it 

occasionally contains veins of calcareous spar. In some places it is found decomposed and in 

that state it becomes very friable.’ 
 

Phillips makes related observations, considering the olive-green rock to be a decomposed 

gneiss. He also identified areas where Silurian Caradoc/May Hill or Wyche rocks are 

incorporated into the cutting walls and shows one to a distinguished gathering, including Count 

Keyserling, who had assisted Murchison with his geological studies in Russia. (1848 p. 32-4).  
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The Rail tunnel through the hills passes underground just south of the Wyche. There is an 

impressive ventilation shaft. This original tunnel is now closed and houses a major bat roost. 

It was replaced by a larger bore one in the early years of the 20C. Symonds (1861) describes 

the rocks found as the bore was being excavated (illustration p.17). 

 

Locations 

 

1. 7682 4368. Geocentre: displays on geopark, books and leaflets, social enterprise cafe.  

2.  Fossil Bank,adjacent to geocentre. A road name indicating presence of fossiliferous 

strata – no longer visible. 

3.  7662 4320 Disused rail tunnel beneath, tall tunnel ventilator tower in garden of 

lodge on hairpin bend on Walwyn Road),  

4. 7690 4416 Wyche Cutting. Rock exposures. 

5. 7691 4378 landscape from ridge of hills, microgranite intrusion on ridge. 

 

6. Purlieu  – effects of Silurian sequence on landscape, Park wood quarries in Wenlock Edge 

limestone, lime kilns, Brockhill Drive, fossil coral in wall, stream cuts through Aymestry beds, 

possible bone bed site in Brockhill quarry.  

This is one of the two locations described where the sequence of Silurian strata can readily 

be seen. Much of the historical information is equally relevant to the Purlieu and to Evendine 

(7). 

 

Historical sources 

 

To the west of the Malvern range the sequence of steep ridges made of harder rocks, often 

limestones, and vales where softer shales outcrop was noted by writers from Horner in 

1811 onwards. These were the beds studied in detail by Murchison and his co-workers and 
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described in his Silurian System (1839). Each had a characteristic range of fossil types. 

Murchison first studied them in other parts of the Welsh/English borderlands and then 

looked at the Malvern area, where he found fossils especially abundant (1839 p. 414). He 

was particularly interested in the near vertical and overturned strata in the area and 

attributed these to the irruption of the Malvern range. He also noted how frequently the 

ridges were moved, both in location and direction, by faulting (p. 411). Because of this it 

was difficult to estimate the thickness of each of the beds. 

 

The pattern of wooded ridges and cultivated valleys is clear from the top of the Malvern 

hills. Ridges and valleys can be seen to left and right while walking down the Purlieu. The 

Much Wenlock limestone in Park wood has been quarried as building stone and for lime 

production since before the nineteenth century. It can be seen in walls and houses, some 

with large fossil corals apparent. A pair of early 20C limestone kilns still exist.  

 

The Geological Survey was concerned about economic geology and Phillips provides 

information on lime production (1847 p. 81-2). ‘The economical value of this rock, in the 
Malvern district, is great, since it almost exclusively supports very extensive and continual 

demand for lime in all the neighbouring agricultural regions…On this account limekilns along 
the limestone outcrops range from one end of the district to the other…. And, owing to the 
steepness of the dips the quarries are usually in narrow continuous lines along the crests of 

the hills…The lime burnt in the Malvern Hills is sold at about 8s the ton, but might be 
afforded for less if coal were cheaper.’ 
 

Locations 

See leaflet: ‘Explore Wyche and Purlieu: geology and landscape trail.’ Herefordshere and 

Worcestershire Earth Heritage Trust. 

1. 7675 4385 onwards. Observe contours of land, corresponding to hard and soft 

Silurian strata, while descending the Purlieu – ancient track used for transport of salt.  

2.  7636 4426. Park Wood has traces of old limestone quarries. 

3. 7618 4430. Lime kilns in Brockhill Drive, these early 20C kilns replaced an earlier set. 

Brockhill Drive was created in late 19C and field clubs studied strata and fossils in the 

excavations of road builders. 

4. 7618 4418. Fossil coral in front boundary wall of house on junction of Purlieu and 

Brockhill Drive.  

5. West of Brockhill Drive there are stream exposures of Lower Ludlow shales (7606 

4416) and a cascade over Aymestry limestone strata (7592 4408). Just before the 

path and stream join the road there is a quarry in the limestone and overlying Upper 

Ludlow shales (7567 4396). A bone bed was found in the quarry in the 19C but is no 

longer apparent.  

 

7. Evendine – narrowing of Silurian strata, landscape evidence, ridge of Aymestry limestone 

with near vertical strata, exposure of Aymestry and upper Ludlow shales beside Evendine 

Lane, change in house construction from Malvernian to limestone. 
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Historical sources 

 

Horner, in 1811, was the first to write in any detail about the rocks to the west of the hills, 

and this was at a time when knowledge of the stratigraphy of England was very limited: 

 

‘Near Eventon, there are very large quarries of limestone, which exhibits some remarkable 

changes in its stratification. The strata rise to a considerable height on the side of the hill, 

bearing N. and S. and dipping W. 600 As they ascend, the ends of the strata become more 

inclined, and at the place where they crop out, they are nearly vertical.’ (p. 309-310) 

  

‘The stratified rocks on the western side, are probably of very early formation, as the 

organic remains that are found in them are such as only occur in the oldest of the secondary 

rocks. The characters of the limestone quite agree with those of the transition limestone of 

Werner and although the argillaceous rock does not exactly correspond with any of the 

transition rocks enumerated by Mr. Jameson; yet as the same organic remains are found in 

it, as in the limestone, and, as it occurs in some places on both sides of the limestone-strata, 

in conformable stratification, it is very probable that both belong to the same class.’ (p. 317) 

 

‘Such remarkable variations in the direction and dip of the stratified rocks, can only be 

accounted for on the supposition of some violent force that has elevated them from the 

horizontal position in which they must have been originally deposited, and thrown them 

into the different situations in which they are now found; and the Huttonian Theory offers, 

in my opinion, a more satisfactory explanation of these phenomena, than any other with 

which we are yet acquainted. The situation of the granite, and the veins of it that penetrate 

the other rocks, in almost every part of the range, perfectly accord with the supposition of 

its being of later origin, and of its having been thrown up from beneath them: it is also 

probable that the elevation of the granite has produced the great disturbance in the strata, 

which I have described.’ (p. 319)  

 

Phillips (1848 p.23) provided further insights at a time when the stratigraphy of the Silurian 

had been investigated by Murchison. He noted that the Aymestry limestone formed the 

highest ground but that Wenlock underlies the more continuous ridges, which are usually 

wooded. Both beds are crossed by many hollows and glens, but these seem more likely to 

have been lines of weakness than a result of stream erosion. Springs outcrop at the foot of 

limestone formations. He also poses the interesting question, by analogy with observations 

in Derbyshire ‘Is goitre [swelling of the thyroid gland resulting from iodine deficiency] more 
frequent in this district of calcareous waters than in the neighbouring country?’ 
 

Locations 

1. 7648 4213. Path downslope from Kettle Sings tea-room crosses sequence of 

formations: Malverns Complex, Wyche, Woolhope, Coalbrookdale, Wenlock Edge and 

lower Ludlow. Some boundaries are apparent from contours and spring lines.  

2. View to north shows contours from formations in the same sequence. To south the 

westward offset of Herefordshire Beacon is well seen.  

3.  7597  4235  there is a wooded Aymestry limestone ridge to the south. Two sites 

show near vertical bedding (7597 4228, shown on cover image, and 7590 4182), also 

valley to left (east) is cut down in softer lower Ludlow shales. 
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4. 7573 4131 exposures along Evendine Lane: Aymestry limestone boundary with Upper 

Ludlow – obscured by vegetation in summer.  7569 4129 Upper Ludlow.  

5.  7600 4131 track to Kettle Sings. Wood on Wenlock limestone ridge. Two large 

disused quarries near here are on private land. To right of woodland there is a deep 

valley eroded in Coalbrookdale shales. No outcrops on path but gradient changes, 

loose stones and areas that are damp show boundaries.  

 

8. Gardner’s quarry (7662 4210) – range of Malvern Complex rock types. Quarry was owned 

and worked by the Gardner family. This was unusual as most quarry rights were held by 

lords of manors.  Evidence of east-west faulting.  

 

9. Cowleigh Park – Wyche beds, two inliers of Malverns Complex. In 19C an exposure of 

Cambrian Malvern quartzite was visible, reduced elevation from east Malvern fault and cross 

faulting has left the remains of the east side of a Silurian anticline. Woolhope, Coalbrookdale 

and Wenlock Edge beds have been identified. Wenlock Edge limestone is found in Mill 

Coppice at a small quarry.  Helsby and Haffield beds on Whippets’ hilltop. Whippets’ brook 
cuts through axis of Wyche beds and Malverns Complex. East Malvern fault in banks of 

brook. 

 

Historical sources 

 

Murchison (1839 p. 419) comments on the Malverns Complex inliers. ‘These knolls 
represent in miniature, the whole chain of the hills.’ He observes the greenstone cores with 
quartz rock adjacent and points out how they point north towards what he considered to be 

trappean hills near Abberley. 

 

Phillips (1848 p. 36-7) identifies the bosses as green syenite, similar to the dominant rock of 

the Malvern chain. He then maps the section along the Bromyard Road (now dangerous 

with fast traffic)  

 

 
W  Sandstone             Syenite, with drift and            Shales                         Woolhope             Shales       E       

      earlier than          Haffield breccia               limestone 

      May Hill           in hollows (p112)    

 

Cowleigh Park features as an excursion to a local beauty spot in Cross’s Guide of c.1870 (p. 

125). The next detailed geological view comes from Groom in 1900 as part of his view of the 

intense folding of strata along the Malvern chain. He identified a lower conglomeritic 

member of the May Hill sandstone and named it the Cowleigh Park formation. 
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He differs from Phillips in confidently stating that the limestone that outcrops in Mill 

Coppice is from the Wenlock rather than the Woolhope formation. He proposes that to the 

north of Cowleigh Park there is a gentle anticline of Silurian strata. The Cowleigh Park area 

continues to be something of a geological puzzle. The location is described with a detailed 

map in the 1997 BGS Memoir (p. 15-16).29 

 

Locations 

 

1. 7510 4792 Outcrop of Wyche and Cowleigh Park formations. 

2. 7612 4803 Wooded Malverns Complex inlier. Second inlier on opposite (south) bank of 

Whippets Brook (visible but on private land).  

3. 7626 4839 Beds on hilltop (private land) are Haffield breccia and Helsby sandstone. Visible as 

area of thin soil cover. These are on east side of the East Malvern Fault.   

4. 7648 4828. Evidence of this fault may be visible in banks of stream, with change of colour 

and contour.  

5. 7652 4810 Mill Coppice is site of long disused small quarry in Wenlock limestone. (This is 

also a botanically interesting wood with ancient woodland indicators, a spring line at 

downslope boundary of limestone and a small alder carr wetland in its lower part below 

spring line). 

6. 7587 4788 Whippets Brook is one of the rare streams that rises to the west of the 

Malvern/Abberley hills axis and cuts through it to flow eastward. This is probably along a 

 
29  The Country around Worcester.British Geological Survey. London: HMSO, 1997. 

https://pubs.bgs.ac.uk/publications.html?pubID=B01623  

https://pubs.bgs.ac.uk/publications.html?pubID=B01623
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fault line 

 

10. St Ann’s well (7722 4581) – walking, water, refreshments and music. All were amenities of a 

health resort. 

 

30 

 

 

 

11. Great Malvern – building stones (priory and gateway), springs – exposures at site of 

Burrows old bottling works, water cure establishments, social stratification, museums. 

 

Historical sources 

 

Both Horner (1811 p. 312) and Phillips (1849 p. 115) comment on the red rocks underlying 

Great Malvern, the latter noting the earlier observations made by Murchison. Horner 

suggests that these red sandstones cover more deeply buried rocks similar to those to the 

west of the hills. Phillips also notes that, while there is much detritus from the hills to the 

east there is little on the western side. Based on estimates of the volume of detritus he 

concludes that it does not indicate that the hills have been greatly reduced in height by 

erosion since the rocks to the east were deposited. He is also interested in the presence of 

detritus from the hills immediately to their east, with less from this source and more 

rounded pebbles like those all along the Severn valley more distantly. 

 

Cross’s Handbook (1871) gives a good flavour of how Great Malvern could be appreciated 

by mid 19C visitors and echoes many of the views they might have held about the town. An 

extract from the Woolhope Club Transactions 1865 describes a visit to Dr Grindrod’s museum 

 

 
30 The Malvern Spa Association has information on the wells and springs on the hills https://malvernspa.org  

https://malvernspa.org/
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Locations 

 

Leaflet: ‘Explore Great Malvern, spouts and stones’. Herefordshire and Worcestershire Earth 

Heritage Trust, 2017. Gives details and a walking tour of the town. 

The sites of the two 19C geological museums are not noted. The collection of the Malvern 

Field Club was held at Burrows works (7748 4597), located at 15 in Explore Great Malvern). 

Dr Grindrod had his personal collection on display at his water cure establishment, Townsend 

House, (7776 4542, see main text for illustration). He also installed a novel compressed air 

chamber for therapy there. The buildings are now the music school of Malvern College.  

 

 

12. Herefordshire Beacon/British Camp – road cutting, past evidence of Malvern Complex 

thrust over Silurian. Hilltop enclosure – offset westwards from line of range. Reservoir site, 

studied in detail during its construction. Warren House Volcanics, Clutter’s cave and pillow 
lava. Silurian pass. Landscape to west – Eastnor Ridgeway of Wenlock Edge limestone.  

Aymestry limestone bending to west at Chance’s Pitch and forming Ledbury hills. Woolhope 

dome and Hay bluff in distance.  

 

Historical sources 

 

Horner (1811 p .300) had the advantage of exposed rock from recent work to create the 

turnpike road from Malvern to Ledbury. He states ‘I found a greater uniformity in the rocks 
of this part of the range, than in those which compose the northern half; there is less 

granite, and hornblende also occurs more rarely…(p. 309) on the side of the Herefordshire 

Beacon, and on the left of the road from Worcester to Ledbury which passes along the top 

of this ridge, there are thin strata of limestone alternating with the argillaceous rock: but 
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the strata in this place have a direction from N. to S. and they dip E. 60o.’ But he does not 
note whether the strata show any evidence of being overturned.   Phillips (p. 31) notes that 

the strata are pressed up against the syenite but was not able to identify a point of contact. 

He also notes that both in the road cutting and half a mile to the south the Silurian strata 

cross the ridge of the hills. He names the southern crossing point ‘Silurian Pass’ (p. 29). 

 

Phillips (1848 p. 30) seems to differ from Horner on the makeup of the plutonic rocks. ‘The 
western ridge, which is the highest and bears the great camp with its many trenches… is the 
continuation of the true syenitic axis of Swinyard Hill, and is of syenitic character or even 

granite when mica prevails; traces of beds and laminae are common, especially where 

syenite abounds.’ 
 

Both are mystified by the different appearance of rocks on the east of the Beacon. Horner 

sees this as a fine-grained conglomerate that may contain actinolite and is magnetic (p. 300-

301).  Phillips describes it as fine-grained feldspathic trap and notes that in places there are 

lines like dykes (p. 30).  A series of later investigators observed this area and slowly a 

consensus developed.  

 

Holl (1865 p. 93) ‘This area is about a mile in length, extending from the ravine nearly 
opposite Little Malvern to the middle of Castle Morton Common, and has an extreme width, 

opposite the southern extremity of the British camp, of three-eighths of a mile. It is invaded 

extensively by trap-dykes, to which the altered condition of the rocks is due…For the most 

part, however, it is a hard compact often flinty rock, which in the vicinity of the trap-dykes 

frequenctly takes on and imperfectly porphyritic structure.’ 
 

It was Callaway in 1880 who effectively solved the puzzle. (see below). 
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x  

 

Observations were refined as further exposures emerged during groundworks to create a 

new reservoir to supply the growing town of Malvern with a better water supply. This 

covered a large part of the area where these rocks were exposed and flooded much of 

Warren House Farm, after which the group of rocks were named.  

It was for Green (1895 p. 5) to produce an end of century view.  ‘So far, then, as I dare have 

an opinion, I am inclined to think that we have here a group of bedded acid lavas and 

tuffs, crossed by three bands of dolerite’. He had the advantage of examining samples 
microscopically in thin section to determine their mineralogy.’  
 

Locations.  

 

1. 7614 3976.  Warren House Formation, outcrops along the path. Below is the reservoir that 

covered much of this formation when it was filled. Above are the ditches of the British Camp, 

a fortified iron age enclosure.  

2. 7624 3936 Clutter’s cave. An 18C excavation but now surrounded by much mythology – even 

a druid slaughter-stone on the hillside below! The rock exposures here are Warren House and 

with a suggestible eye it is possible to make out lava pillows, indicating that this rock was 

erupted under water. On the ridge above there is a section of the medieval boundary ditch. 

3.  7619 3901. Phillips’ Silurian Pass.  Stratified rock can be seen in the stream bed a few metres 

to the west. Further down the stream a mass of Malverns Complex rock on the south side 

suggests that the watercourse may have cut down a fault line.  

4. 7597 4003. Summit of the Herefordshire beacon. The offset of this hill to the west by thrust 

faulting is very apparent. Note also how the Wenlock Edge limestone of the wooded 

Ridgeway curves to the west, while the Aymestry limestone ridge underlies the road to 

Ledbury and then forms the high points of the hills to the east of Ledbury. More distant views 
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include Bredon and the Cotswolds, the Forest of Dean and May Hill, the Woolhope dome and 

Hay Bluff.   

 

13. Gullet quarry – unconformity between Malverns Complex and Silurian beach deposit, 

exposed during quarrying in 20C, not visible in 19C (fenced off and only accessible with 

permission from Malvern Hills Trust).  Obelisk and ridge of May Hill beds to the west with 

views across Cambrian shale area and towards Silurian ridges beyond. Small outcrop of 

Cambrian Malvern Quartzite 

 

Locations 

1. 762 380. Quarry and lake. Unconformity at top of quarry face. 

2. 7598 3799. Malvern quartzite – limited exposure. 

3. 7521 3785.  Obelisk viewpoint 

   

 

14. Hollybush – Road cutting: section with Ordovician intrusive dolerite. Middle quarry: 

unconformities between Malverns Complex and Malvern quartzite/Hollybush sandstone, 

foliation and gneissose structures in Malverns Complex.  

 

Historical sources 

 

Phillips (1848 p. 52-53) described the section alongside the Tewkesbury to Ledbury road. 

From east to west he noted:  

• new red rocks;  

• a range of types of syenite covered by a gravel drift;  

• a considerable thickness of sandstone that is indurated and devoid of organic remains and 

• a thick band of feldspathic trap that is the first of several such bands, with more sandstone 

in between them. The sandstone is more indurated adjacent to the bands. 

 

It was Holl who studied this area in detail in the following decade. He used his findings and 

experience to conclude that the core of the range has a metamorphic rather than an 

igneous origin (1865 p. 99) 

 

 
 

He analysed the stratigraphy of the southern hills to determine that the core of the range 

had its origins before the Cambrian rocks to the west of the southern hills were deposited 

and that this core was at surface level before the Hollybush sandstone was laid down. He 

records the presence of fossils compatible with the Cambrian period in the sandstone.  He 

reported this concisely at a meeting of the Woolhope Club in 1866.  
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Among those present were Professor Morris of University College London and Rev. 

Symonds, both supported the metamorphic hypothesis. Holl also mapped out the lines of 

humps to the west of Hollybush and Raggedstone hills, that were earlier reported by 

Phillips, and terms them lava beds. 

 

 

15. Raggedstone hill – twin peaks, variety of rock types present. Visit with Strickland. Views to 

Longdon Marsh: Severn straits concept. Raggedstone and Hollybush hills, posed more challenges and 

gave rise to more different descriptions and explanations than any other part of the range during the 

19C. 

 

Historical sources 

 

Horner (p. 303) Noted an olive-green rock in the area of Hollybush and Raggedstone that he 

considers unstratified but is unable to classify. From his description it seems in some 

respects like the Hollybush sandstone but, if so, his classification of it as unstratified is 

surprising. He does note that he was not able to spend much time studying the southern 

hills.   
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Phillips (1848 p. 26-27) starts by describing the two summits of the hill, a feature shared 

with Hollybush Hill. He then gives a summary of the diverse rock types he has found there, 

notable the schists irregularly associated with the igneous rocks.  

 

c  

 

 

 
 

He also noted (p. 45) that the igneous rocks at the core of the range never form dykes that 

intrude the palaeozoic strata, nor is there any evidence of metamorphism at the boundary 

between them, thus they must have been solidified prior to later deposits. However, the 

trap present near the southern hills does have metamorphic changes at its boundaries. 

 

Raggedstone was also the location for one of the first joint field club geology expeditions to 

the Malvern hills on 7th June 1853.  The report in the Woolhope Club proceedings gives 

many insights into both the connections and dispositions of members as well as the current 

state of geological knowledge, as expounded by Hugh Strickland. 
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Callaway (1889 BA p. 653-654) developed his arguments in favour of chemical alteration at 

shear planes using evidence from Raggedstone. He stated that the mica (sericite) schist of 

the western spur of the hill was formed from diorite. The chemical change was greatest 

where the shearing reached its maximum. In the intermediate stage the rock was a sort of 

grit, consisting of parallel seams of feldspar fragments immersed in chlorite. Much lime was 

liberated as carbonate. The percentage of silica rose during the process of schist-making 

from forty to sixty-five. 

 

The age of the rocks of the range was again being questioned, if only in relative terms, by 

Rutley (1887 p. 483). Based on his mineralogical studies he proposed: ‘The rocks of the 
North Hill and Worcestershire beacon are, as a rule, coarsely crystalline, and I believe older 

than those of Raggedstone and its vicinity, which are for the most part of a schistose 

character. Owing to frequent faulting and subsequent denudation the regular chronological 

sequence along the range is more or less disturbed, and in this manner we meet very 

coarsely crystalline rocks in the northern part of Swinyard’s Hill, only two or three miles 

from the southern extremity of the chain, which appear closely to resemble some of the 

very old rocks in the northern part of the range. 

 

Groom in 1899 (p. 142) focused on the significance of the central depression between the 

twin peaks of Raggedstone and Midsummer/Hollybush hills. This was first noted by Phillips, 

while Holl later pointed out that the two peaks of Raggedstone differed in structure and 

lithology and recognised the presence of a fault between them, a feature confirmed by 

Rutley. Groom suspected that the cause of the depression was a band of softer rocks 

between the peaks rather than a fault and confirmed this on examination of the area. These 

findings contributed to his proposition that the rocks forming these hills had been intensely 

folded at the base of a former mountain chain (illustration p. 23) 
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Locations 

1. 7599 3711. Hollybush middle quarry.  On the right there is Malverns Complex diorite, 

with faults and later intrusions. To left there is a diagonal nonconformity with surface 

weathering of the diorite overlaid by Cambrian Malvern quartzite and Hollybush 

sandstone. Access to quarry face is difficult and a hard hat is recommended. There is no 

public access to the two larger quarries that lie to the east and west of this site. 

2. 7606 3642. Raggedstone Hill , eastern peak  has a blend of igneous and metamorphic 

rocks that may be the oldest in the range.  The two peaks, like those on Midsummer Hill 

to the north, are separated by a valley noted by Phillips. Groom studied it in detail, 

finding evidence for intense folding of the intervening strata (illustration p. 23).  

3. 7594 3643 Raggedstone Hill, western peak is Malverns Complex diorite, but with some 

possibly Cambrian strata present, as well as the start of one of the Ordovician dolerite 

dykes trending NW.   

4. 7565 3680. A large Ordovician dyke can be seen in the south side of the road. This is the 

same dyke as that near the western summit of Raggedstone Hill.  

 

 

16. Whiteleaved Oak – quarries on flanks of Raggedstone hill: at roadside with 

Malvernian/Hollybush sandstone; up track with metamorphic signs, foliated schists and 

boudinage. Valley with Cambrian shales and Ordovician dykes. 

 

This area was first investigated by Murchison (1839 pp. 418, 416), who drew conclusions in 

conformity with his views on the Silurian origins of the range.   

,..
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Phillips, on re-examining the area a few years later, did not commit himself on the period of 

deposition of the sandstones and shales and noted an additional group of igneous dykes. 

He (1848 p. 25, 54) also noted the large accumulations of small trilobite fossils in a few 

places in the shales.  In common with other geologists of the time he was critical of the, 

then common, attempts to find coal in any dark coloured rock.  
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Symonds (1856 p. 382) describes the metamorphic changes in the rocks which these trap 

dykes traverse and draws an analogy with the changes to rock that he noted beneath an 

intense bonfire on the Worcestershire beacon. He makes his observations in the company of 

Dr De la Harte, a Swiss geologist who is familiar with metamorphic phenomena. 

 

Later investigators, Holl and Groom, divide the shales into a lower black shale (Whiteleaved 

Oak) and above this a grey one (Bronsil). Groom (1899 plate at p. 129-30, 1900b p. 156-184) 

maps and describes the basalt dykes in the Cambrian sandstone and shales in detail.  

 

Locations 

 

1. 7605 3606. White Leaved Oak upper quarry. A well-defined boundary between schistose 

Malvernian rock and Hollybush sandstone can be seen (illustration p. 20). This 

unconformity was key evidence for Holl that the Malvernian rock was Precambrian. Later 

Callaway compared the schistose rocks here with others in the neighbourhood and 

concluded from the examination of thin sections that shearing had produced changes 

both in gross structure and in the nature of the minerals present and their orientation. 

2.  7610 3601. White Leaved Oak lower quarry, here shear zones and shale-like Malvernian 

rocks can be seen as well as boudinage.  

3. 7616 3585. Small quarry adjacent to road shows junction between Malvernian and 

Hollybush sandstone.  

4. 7580 3617. Cambrian White Leaved Oak shales visible in hedge-bank.  

5. 7577 3612.  Small Ordovician dolerite intrusion in the middle of the field. This shows as a 

linear ridge, with flora on it that differs from the surroundings.  
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