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What is an "erratic boulder?

 Throughout SW Birmingham and
N Worcestershire numerous large
boulders can be found.

They are unlike the local
sandstones and mudstones.
Most of these ‘erratic’ boulders
were formed 450 million years
ago from volcanic eruptions in
the southern hemisphere.

They were brought to the area
by glaciers.




Project Background

* The boulders were known to
the Victorians, who showed
great interest in their origin.

* The project is a culmination of
years of work by Roland
Kedge and others, as well as a
National Lottery Heritage
funded history project at
Cotteridge Park in 2017.

* Our objectives are to engage
the public with this visible Ice
Age heritage.

Photo: W.J. Harrison. British Geological Survey, P236744



Our Project Partners

We received a £112,900 grant from the National Lottery Heritage

Fund.
The project started in July 2021 and will end in September 2023.

This is a partnership project between:

Herefordshire and Worcestershire Earth Heritage Trust
Birmingham Open Spaces Forum

The Lapworth Museum (University of Birmingham)
The Black Country Geological Society
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Geology: From Fire to Ice
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Local Geology
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& Glaciofluvial Deposits (including Glaciofluvial Terrace Deposits (T):
yellow and orange sand and gravel
=+ Glaciolacustrine Deposits: yellow to brown stoneless clay and silt
Interglacial Deposits, undifferentiated: laminated clay and silt,
locally with peat; not exposed at surface; Hoxnian in age
¥ ol Till: brown or red-brown pebbly clay
_%_ Sandy Till: brown or red-brown, sandy, pebbly clay
. with lenses of sand and gravel

Triassic (Middle)

Mercia Mudstone
Group and
Bromsgrove
Sandstone Formation

Salop formation -
mudstone and
sandstone




Theories about the Boulders

* Theories about the boulder’s
origins have included being G iy 1o Sibértstone

L means that it
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rom its original location and carried by a :\a;::d
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The Stone is made of hard volcanic rock very differentfrom our localred sandstone

n
O O I a I I I S a I l d I I I i and most likely came originally from Wales. For many years the Gilbertstone
’ marked the point of a sharp turn jn the boundary between Warwickshire and
Worcestershire and the boundary,between Bickenhill and Yardley. Later on this

became the grounds of Gilbertstone House and by 1900 the stone was partly

concealed in shrubbery behind a wire fence.
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. * championed by a local vicar and moved to a visible
spot on the Coventry Road. In 1952 it was moved
to the front of Lyndon Glregﬁ‘.lumor School, then in
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* Through the late 19t B .=
century, scientists beganto | s |
unravel the real story of

their glacial origins.




Geology of the Boulders

This map by Fred W. Martin
from 1890 shows us the

distribution of erratics,
geology and probable source.

The information was based on

their

fieldwork and tracing the

boulders back to source on the

ground.
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The Erratic Blocks Group

Founded in 1873 and
ran until World War 1.

It reported annually to
the British Association
for the Advancement of
Science.

It was tasked with
finding and recording
details of the erratics.

REPORT—1873.

Report of the Committee, consisting of Professor Ramsay, Professor
Geixig, Professor J. Youne, Professor Nicor, Dr. Bryce, Dr.
Artaur MircueLL, Professor Huwn, Sir R. Grirvita, Bart., Dr.
King, Professor Harkness, Mr. PrEstwica, Mr. HucuEs, Rev.
H. W. Crossgey, Mr. W. JoLLy, Mr. D, MiLve-HoLMmE, and M.
PrnerLLY, appointed for the purpose of ascertaining the existence
in different parts of the United Kingdom of any Erratic Blocks or
Boulders, of indicating on Maps their position and height above the
sea, as also of ascertaining the nature of the rocks composing these
blocks, their size, shape, and other particulars of iuterest, and of
endeavouring to prevent the destruction of such blocks as in the opi-
nion of the Committee are worthy of being preserved. Drawn up by
the Rev. H. W. Crosskey, Secretary.

As the dispersion of boulders cannot be traced to one single period,
neither ean it be referred to one single vause.

The agency of l:J.I!lEI—iL'L', the direetion in which iu*h-;.'l'j._:ﬁ would float uinring
the depression of the land, the power of rivers m flood to bring down
masses of floating ice, must be taken into account,

1t will not be the office of this Committee to offer theoretical explanations,
but to collect facts, althongh the bearing of these fucts npon debatable geo-
logical problems may from time to time be not unjustly indicated.



The importance of the work < > Commnuttee continnes to be
emphasized by the destructiou which is constantly going on. War is waged
upon the bounlders (which in many cases are our only source of information
respecting the epoch to which they belong) by agriculturists, and builders,
and road-makers with unceasing cnergy. They are built into walls, buried

in the earth, used as foundation-stones, and often hlasted to picces; their
preservation is difficult to secure, on account of thetr 1nterfercnce with the
culture of the land. In a few years it is not too much to say that the evi-
dence of glacial phenomena will in many districts be almost cflaced.

I hive read kir,Eradley'a letter with great pleasure
It is most desirable that all large boulders, pirssumably gladial
~in the Birwdvgham Diatriet should, if possible, be preserved
and protected for the benefit of Sclercs and the pecule,

Letter from Charles Lapworth, 1912.



Macintosh 1879
- Ice Flow
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* Compilation of mapped
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The two problems:

* The sources for the boulders were known
but suggested that the directions of the ice
must have crossed - this isn't possible. In
1880 Martin, was clear that this must have
iIndicated two different Ice Ages.

* Was the transport by iceberg or glacier?

* In 1882 Rev. Crosskey saw these scratches,
which he saw as evidence for movement
by glacier.

* In 1905 an article described the boulders
as "dropped by an iceberg while floating
over the midland sea at a period when
Great Britain was an archipelago of ice-
clad islands.




Arenig Fawr Geoloc

Solid and Drift

Quaternary

E Till (Boulder
Clay)
Intrusive Igneous
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Reproduced with permission of British Geological Survey © UKRI 2023




Arenig Fawr Geology - Igneous
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Map reproduced with permission of British Geological Survey © UKRI 2023



Ordovician Period
485 - 445 Million Years Ago

Britain was south of the equator and
partially under the lapetus Ocean. Northern
and southern Britain had not yet been
joined together.

As the lapetus closed,
bringing the two halves of
Britain together, there
was dramatic volcanic
activity.

Subduction of the ocean
plate beneath the
continent caused
melting and explosive
volcanic activity.



Volcanic Textures and Interpreted Environments

Finch End Farm

Distinctive layering can be seen in
this huge boulder found on private
land in Bromsgrove.

Woodgate Valley

F - Fresh, dark green/grey rock.

H - Larger rock fragments have weathered out
leaving holes of differing sizes.

Red arrows - Elongated dark fragments,
originally clasts of pumice which became
flattened by the weight of overlying deposits
whilst still hot,



Volcanic Textures and Interpreted

Environments

Wallace et al.,
2003

Pyroclastic Flows
The textures observed
suggest formation as
pyroclastic flows
- very hot, ground-hugging
flows of rock debris and gas
such as that which buried the
Roman city of Pompeuii.

Characterised by extremely
violent eruptions with large
quantities of material being
flung out by explosive activity.
Highly viscous lava.



The Ice Ages

There have been several Ice Ages over Britain.
The largest was the Anglian around 450,000
years ago

The most recent was the Devensian around
27,000 years ago

Material eroded by the ice was left behind as the
glaciers retreated, forming superficial deposits..

Time - millions of years ago

3 25 2 1.5 1 0.5 0
Lessice m™ ~ = ~ ~ ~ — T T T T T T T T — T
and Warmest interglacial periods
higher
sea
level

More ice
and
lower
sea
level

Variation in global climate over the last 3 million
years, oscillating between colder glacial and
warmer interglacial periods.

A Woolly Mammoth tusk
discovered at a quarry just
south of Worcester in
2016. It is thought to be
about 50,000 years old.

Explore the Past - Worcestershire
Archive and Archaeology Service.



Possible Evidence of Glacial

Transport

Shape - mode of transport

Some of the boulders are angular in shape,
some more rounded. Many have large, flat
surfaces.

These different shapes might reflect
differing modes of transport and/or position
of transport within or on the glacier.

Striations - scratch marks

Another distinctive feature of transport
under the ice are scratches on the surface
of boulders caused by finer debris rubbing
against the boulder surface.

Such scratches are actually quite unusual.



Ice Age Events - Anglian Stage

e ¢ Nearly 500,000 years ago
. @@= glaciers starting expanding
and the Arenig area (A)
g~ was at the core of the

5 Welsh Ice Sheet.
Black dots depict
. erratic boulders
g from Arenig.
B =Birmingham

About 478,000 Years Ago

Development of the Welsh
Ice Sheet. Ice sheets
spread out eastwards from
central Wales, along with
ice moving southwards
from the Lake District and
southern Scotland.

Ice from Arenig advanced
into the Cheshire Plain
outpacing northern ice
from the Lake District
and Scotland.
Black dots depict
_ erratic boulders
r from Arenig.
.~ B=Birmingham

a1
450,000 Years Ago
Ice advanced to the

Cheshire Plain, outpacing
ice from the Lake District.

Ice from Arenig reaches
Birmingham and deposits
erratics in boulder clay

deposits there. It
then continued to
Worcester but did not
leave large erratic
boulders there

424,000 Years Ago

Ice moving out of Wales
carried boulders of hard rock
from Arenig Fawr as far
south as Birmingham.
Erratics were deposited
there. Ice sheets retreated.



Ice Age Events - Devensian
Stage

In the last Ice Age, about
30,000 years ago, ice advanced
from Wales as before, but this
time the Welsh glacier was
blocked by a separate ice
sheet from the north
carrying erratics
from the Lake

£ District and Scotland
5 (grey blobs).

— The ice sheets merged, but
stopped short of Birmingham
(B). Granite erratics from the
northern ice (grey blobs) are
concentrated at the ice front
near Wolverhampton (W).
Thus, Birmingham ended

P up with a completely
different suite of
erratics from the
area further
north,

Al |

33,000 Years Ago 20,000 Years Ago

Ice again advanced from The ice sheets merged, but
Wales. This time, though, it didn’'t reach Birmingham.
was ‘blocked’ by an ice Granitic erratics from
sheet from the north. Eskdale in the Lake District

and Criffel in Scotland were
deposited in
Wolverhampton.



Recent Research - Cosmogenic

Nuclide (Exposure) D

Recent research work in
the broader area has
iInvolved luminescence
dating and exposure
dating.

Cosmogenic nuclide or
exposure dating has
been used to date three
boulders in our project
area.

1—@6?5

www.AntarcticGlaciers.org

Bombardment of minerals by high-energy
particles can dislodge protons and/or neutrons
from the atom producing new isotopes called
cosmogenic nuclides.

Nuclides are produced at a known rate and
decay at a known rate.



Cosmogenic Exposure Dating

New and revised exposure ages -
Timing and dynamics of Late
Wolstonian Substage ‘Moreton
Stadial’ (MIS 6) glaciation in the
English West Midlands, UK. Gibson e
et al. 2022.

@ Frankley
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Significant range of results - ¢ e Raker y
suggesting some boulders may not P Y ——— T p—
be in situ.
Ceal, (10° P, (10°
sample lab code atoms ¢~") atoms ¢~) Py % Pc, % Pa % age (ka)
Ages (generally) interpreted to GO ANUGBZ 0066 040 8 0 6 s+
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Cosmogenic Exposure Dating

Limitations:

Inheritance - Prior exposure

From source rock face, or previous glaciation. However sufficient
erosion can remove any inherited signal.

Would result in overestimate of exposure age.

Partial exposure - Incomplete exposure

Boulder has moved/rotated (through human or natural means);
Boulder has been repeatedly buried and exhumed;

Boulder has been covered by soil, snow or vegetation.

Would result in underestimate of exposure age.
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Charles Lapworth

* Was 1st Professor of
Geology at Mason College
in 1881.

* Best known for pioneering
work on the Silurian fauna -
especially graptolites.

* Was in regular contact
with Louis Barrow and other
groups about erratic
boulders and their origins

: Photo of Lapworth, by Aston Webb Boulder in grounds
and need for protectlon. of University of Birmingham, courtesy of Lapworth

Museum.



Reverend Henry Crosskey

* Was a Unitarian minister and
key education reformer.

* Was founding member and
secretary to the Erratic Blocks
committee 1873-1892.

* Recorded and studied erratic
blocks across the region.

 Ensured that the boulder at
Cannon Hill Park was saved
and displayed for the public
benefit.

* Over 700 samples he collected
from boulders are now in
Lapworth Archives.

ik
Pz,



Louis Barrow

» Studied at Mason College
(forerunner for University of
Birmingham) including geology
under Charles Lapworth.

* Appointed chief engineer at
the Bournville works in 1900.

» Excavation of boulders found
during expansion of the
Cadbury site resulted in letters
to Lapworth and relocation to
boulders in local parks and by
Bournville Station.

Top photo: A Century of Progress 1831-1931, Cadbury, Bournville, March 1931



* The Bournville Works
Magazine (BWM) was
established in 1902 and
continued until 1968.

* Articles on many items
including lace
making, photography, sports
and concerts.

The FACTORY s

* The first article about an
erratic appeared in 1906
although most are from 1910 -
1913. Authors include
Lapworth and Barrow.




Roland Kedge

The feet of generations of school
children have polished the top
surface of The Great Stone at
Northfield. It was moved in 1954
from the pavement to the former

animal pound of the Great Stone Inn.

Thanks to the hard work of Roland Kedge,
in 2016, a plague was unveiled,
documenting the significance of the
boulder.

It's an excellent example of
preservation and
documentation that we’d \
love to replicate throughout ‘f
the prOJect |

W VR AR
The Great Stone

ved by Birmingharm City
to thxs site in 1954 for road safety :'?asﬁs. '




Cotteridge Park Boulder

'.'.t 'l.'l_l|-':J- 'ﬁ'l-.' 1 = -|=

* Land acquired by
Kings Norton Authority in a
series of purchases between
1905 and 1909

* Responsibility for the park was
taken over by Birmingham City
Council in 1911*

* The total area of land was said
to be 22 acres 3 rods 17
perches

. " ] e 1 -~ T
1 ki) " gl e W, o o Ve L R
5 N L i . ~ ._Ill '.I-f. o] N '.|.h':".". T |H] o "%

© Crown copyright 1916. Reproduced with permission of Ordnance Survey.
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View of part of the scllpetlon of boaldars in e O
bonlder removed Trom the MV lansl Baillway She

stterbilee Park. The 8 fest dinmeter Arenig
s is near tha centere of the photoimmnk,

Image: From
Bournville Works
Magazine, courtesy
of Cadbury Archive,
Mondeléz
International.



The Cotteridge Park
Boulders

Part of a map by Louis Barrow showing Sggvj%%%m
where the erratics were found and

where they were subsequently placed.
BWM of 1912.

“At the Cotteridge Park the visitors examined
the indicator which has been presented by
Mr. Louis Barrow, and which consists of a
glazed map set upon a stone pedestal. ... Mr.
Barrow hopes that the indicator will give
people a general idea of what England was
like during the glacial period.” e
- BWM August 1913 p. 263 kil La

Image: From Bournville Works Magazine, courtesy of Cadbury Archive, Mondel€z International.




All the large boulders in this park were
probably brought here by the ice sheets
and glaciers of the great ice age from the
Arenig Mountains in North Wales

Our largest Arenig boulder

is at Warstone Farm near Halesowen. The
next largest are here & close to the

main entrance to Bournville Station”

“The large saucer shaped boulder is from
the site of the Bournville M.R. loco shed,
one is from Selly Oak Road & the remainder
were found within the park”

Image: From Bournville Works Magazine, courtesy of
Cadbury Archive, Mondeléz International.
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From the Indieator in the Cotteridge Park, showing how
this conntry was affected by glaciors In the Iee Age,
their extent, and the chiet lines of low. Note the
sonthern limit of the lce aheet,




Cotteridge Park Boulders

Bonlders and Indicator, Cotteridge Park,

From Bournville Works Magazine, 1913,
courtesy of Cadbury Archive, Mondeléz From 2016
International.
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Walking and Cycling T % 2 Didieg il et % o
Trails ~» ek —

Bournville

* 8 trails planned - 5 walking and i5n ) 7
3 cycle trails. RER

« 3 walking trails and 1 cycle trail
completed so far - please take
some free leaflets!

* Trails are tested by our

" Longbridge

volunteers - it’s a popular job!

Birmingham's Erratic Boulders

Worcestershire Heritage of the Ice Age

TR . e
f‘;{ ,_3_' y : e Trail 1: Northfield Great Stone to the University
\ : ’ \}:} L3 ;?' Trail 2: Bournville and Cotteridge Park
g 3 ’ Trail 3: Around Kings Norton
) R Trail 4a: Woodgate Valley Country Park
,’ Trail 4b: llley Wilderness Trail
1 Trail 5a: Balaam's Wood to Frankley Hill
7

Trail 5b: Frankley Time Line Trail
Trail 6: Clent Hills & Bromsgrove
Trail 7: South-West Birmingham Circuit

2 Bromsgrove

177 2. f3 4 dkml\ g
[ | || ] | _~a~ County Boundaries

Trails 1-5 are walking trails and 6 & 7 are cycling trails.

% Erratic boulders on the trails




Moving and Displaying Boulders

Displaying and
cleaning
boulders at
Selly Manor

Moving boulders
to public areas
at Woodgate
Valley Country
Park




Boulder Clearing and Cleaning

llley Pastures boulder clearance ﬂ Steam cleaning at Woodgate
and assessment of extent Valley Country Park




Public Events




Exhibition at Lapworth Museum

* Temporary exhibition ran from September 2022 to January
2023

* Approximately 16,000 visitors
* Soon to be moved to the Dudley Museum and Archives

% LAPWORTHE
% MUSEUMZ




Our Unexpected National

Publicity!

BBC Midlands Today
BBC Radio

BBC Website

The Telegraph

The Guardian

Children’s Magazine
First News

Bir JIII]!L__EHIH s Erratic Boulders
Heritage of the ice Age

MISSING

Glacial Erratic Boulder

Last seen in 1923 during its
excavation in Rowheath Grounds

Dimensions:

Bft Gin x Sfrx 3,
{2.6mx 1.5m x 0.9m)

Do you know what happened to this boulder?

Can you help us find it?
If you have any information or photos please contact
the project team, email: erraticsproject@worc.ac.uk

ey LEPWORTHE 7=~
%H“““‘”‘“ m pmu seum: L EI‘.cg @‘“Wﬂm




From Fire to Ice - Frankley Art Trail
Community Artwork

Frankley
Library Art

Textile Art
Workshop




Preservation of the Boulders

« At around the turn of the 20t century, publications and maps documented
hundreds of erratic boulders. We knew the location of only about 50
at the beginning of the project.

* ‘Imposters’ - boulders brought in by landscapers - add to the problem.

* A key problem to address is lack of information available to the public.

* We hope to enlist and train ‘Boulder Champions’, who
will continue our work beyond the life of the project.

* We also hope to formally designate some sites Local
Geological Sites, which will ensure they are
considered during any future local planning.




Birmingham's Erratic Boulders
Heritage of the Ice Age

Thank you

www.erraticsproject.org
YWerraticsproject
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