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» A few facts about the Geopark

* General geological setting

o Current research & recent discoveries events
* The Geopark Research Group & themes

* How you can help

e Questions

Black Country Q‘éf'
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‘Nowhere in England
are more geological
features brought
together in a small
compass thanin the
environs of Dudley or in
which their characters
have been more
successfully developed
by the labours of

practical men’..... sir
Source BCGAP Source BCC EIU Roderick Murchison 1841
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Some of the major mineral horizons worked
in the Black Country

Brooch Ironstone

Pins &Pennyearth Ironstone |

Backstone lronstone
Ten Foot Ironstone

Grains & Gubbins Ironstone

White Ironstone
Pennystones Ironstone

Old Mine Fireclay

Fireclay Balls Ironstone

No 1 New Mine Fireclay
Getting Rock Ironstone
Poor Robin Ironstone
Rough Hills white Ironstone
No 2 New Mine Firecla
Gubbin and Balls Ironstone
Blue Flats ironstone
Diamonds Ironstone

Not To Scale

Glacial & Fluvioglacial

Permotriass Sandstones

Etruria (Old Hill) Marls

Two Foot Coal
Brooch Coal
Herring Coal

South Staffs Thick Coal

Heathen Coals
Stinking Coal

New Mine Coal

Fireclay Coal

Bottom Coal

Bottom Coal Holers
Mealy Grey/ Singing Coal
Gornal Gritstones
Aymestry Limestone

Upper Quarried Limestone
Lower Quarried Limestone

Barr Limestone
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clay working
ironstone mining
coal mining 1271
onwards
iIronworks
coal mines from
onwards
coal seams
» The thickest coal seam in the
UK
[ronstones
fireclays
limestones
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Key
’ Precambrian
outcrop
- Major fault/
s terrane boundary
Midlands

Microcraton

o] Fieldwork sample
o Borehole sample (BGS)
(o) Archive sample (BGS)
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e roughly triangular region in central Britain

» most of England’s and Wales’ Precambrian outcrops

* behaved as a coherent deformation-resistant block

e 5-10 km thicker rigid crust compared to its surroundings

e most cratonic regions are thought to have dry,strong, high-grade
metamorphic rocks

 Midlands Microcraton is relatively hydrated arc volcanic and
related sedimentary rocks, which show no evidence of high-grade
metamorphism

boY
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Source : ICS
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Alan Richardson
March 2023
(ehtchampions)

W Flank of Rednall Hill

Lickey Quartzite
Formation
Single bedding plane

First evidence of
Ordovician benthic
fauna

L (@
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e Alan Richardson
March 2023
(ehtchampions)

Unconformity
Quartzite Breccia on
Lickey Quartzite
Formation

Silcrete horizon
Rare & Important

May be
contemporaneous
with Bilberry Hill

: e = e
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! Scale Date
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During the early Silurian (Telechyian) the sea transgressed the Midlands
Platform from the west

This resulted in the westward progression of marine sediments

Initially these were well-sorted quartz sands but as the water depth
Increased these were succeeded by deeper water siltstones and shales
David’s current research is looking at trying to construct a sea level curve
over time and to try to establish an approximation of the water depth and
causes of that sea-level rise.

 Early estimates are 40 — 70m in West Wales (mean 55m)

» The current work is looking at boreholes and exposures in the West Midlands
to work out what the maginitude of sea level rise was here.
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Lower Ludlow Shales Group

Green-grey and sandy mudstone with limestone
nodules and beds

Geosite 17: Castle Hill
& Zoological Gardens

Upper Quarried Limestone Member
Nodular Limestone Member

Nodular limestone interbedded with calcareous
mudstone and siltstone
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Lower Quarried Limestone Member

Coalbrookdale Formation

Green-grey mudstone with nodular limestone beds
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Image courtesy of Dudley
MBC
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Image Courtesy of New Heritage/Dudley MBC
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Castle Hill Geosite (VLR)

ASSTLE
(N BN )

-
.

o m e




unesco

Black Country
Global Geopark

Castle Hill Geosite (VLR)

e
Strata folded and
dip to the north
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Castle Hill, Dudley. Very Light Rail Innovation Centre site
Cutting for retaining wall
View looking west towards current zoo entrance north end of excavation

White bentonite
clay (Volcanic ash)
layers

Castle Hill Geosite (VLR)

layers

Faulted ground
Strata dip to the
south

White bentonite
clay (Volcanic ash)

Strata folded and
dip to the north

Geological Section
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Marked Flooding Surface

Frequent
reworking
Continued shallowing

resulting in an unstable
shifting substrate

8

Increased water depth resulting in:
-Reduced storm intensity and frequency
-Increased preservation of obrution deposits
-Development of firm/stable substrates
-Increased hard substrate colonisation

Marked Flooding Surface

Frequent
reworking

Continued shallowing
resulting in an unstable
shifting substrate

Mayfield

Road <:|

DUDLEY +

Lower Elton Formation
(Ludio

Upper Quarried
Limestone Member

Nodular Member

Lower Quarried
Limestone Member

Much Wenlack
mestone Farmatio

L

Coalbrookdale Formation

Fault

Mine workings

\ Expasures
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Globol Gopurs Late Carboniferous 306 Ma

Ancient Landmass. @ aa =
Modern Landmass [

Subduction Zone {trianghea paint in lh-/

direction of mmmlm}—JLh

Saa Floor Spreading Ridge ..r'l.

Source ‘palaesomap project courtesy of Chris Scortese
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STRATIGRAPHIC
o — COLUMN

mﬂ - Unit Name & Description Thickness (m)

Halesowen Formation : ] 15
Green and brown sandstones and )
U n e s co conglomerates.
Black Country
Global Geopark

Etruria Formation

Purple, yellow and grey mottied
mudslones with lenticular sandslones.
7585

Netherton

Brockmoor _S_E_ngOh

-

BECTION 1

—_—

Middie Coal Measures

Shaley mudst s with lenticular
sandstones. Punctuated by
numerous worked coal seams,
including the thick coal (shown in
arey)

Brierley
Hill

80-100

Withymoor
Village

Lower Coal Measures
Reddish mottied mudstones and ~100

~ sandstones with some shales and
Cradiey fireclays. Worked coal seams n

Heath upper section. Base marked by
erosive disconformity and
upward-grading Ludgbridge
Conglomerates

Ledbury Formation/Te Shales
Purpls and gresn mottled sandstones, 18
1
siltstones and shales above purple-
green shales and mudsiones
Downton Castle Sandstone
15.2
Olive-green and yellow cross-bedded 1520
sandstones, Contains Ludiow Bone
Bed al base
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New discoveries 2023
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* NNR declared

* New base constructed

* New Video being made

» Interpretation being created
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Pleistocene
- Glacial Deposits of the Devensian Ice Sheet

lacial Deposits of the Anglian Ice Sheet

Triassic
B Mercia Mudstone Group
Sherwood Sandstone Group

Permian

] Bridgnorth Sandstones
| Clent Formation

Carboniferous
Westphalian

- Keele & Envile Formations
- Halesowen Formaton
Etruria Formation

Productive Coal Measures

Silurian & Devonian

‘ Downton Group

| Bton Formation

E Much Wenlock Limestone Formafion
& Coalbrookdale Formation
IGNEOUS

Basalfic Infrusives
& rare extrusives
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How were the rocks making up the boulders created?

In the Lower to Upper Ordovician (470-440 Ma), Laurentia (land mass containing
Scotland) was separated from Avalonia (land mass containing England + Wales)
by the large Lapetus Ocean. Over time, these 2 land masses came together and
the ocean started to close. On the southern side, part of Laurentia’s crust was
subducted below Avalonia, followed by crustal melting and violent volcanic activi-
ty in the Lake District down through Snowdonia into Pembrokeshire

In the Lake District, the Borrowdale Volcanic Group was formed and comprises
tuffs (from volcanic ash) and andesites (from volcanic lava and rock fragments).
These volcanic rock layers are up to 6 km in thickness, so major eruptions

Eventually in the Devonian, the 2 land masses came together and collided to
form a high mountain range—the Caledonian Orogeny, peaking at 410 Ma. Such
collisions create a lot of friction with some crustal melting. but not enough to
create volcanoes. Granites and granophyres result at depth from cooling magma
Most of northern England is underlain by granite from the Caledonian Orogeny

Mid to Late Ordovician (~460 to 445 Ma)

North
Iapetus Ocean
Laurentia

Caledonian Mountain Range

North uth

Early Devonian Peak (410 Ma)

Why are the rocks now at the surface of the Earth?

Over time the Caledonian mountains were broken down by wind, rain and ice, so

that they are now long gone. Earth movements also pushed rocks upwards. Thus
rocks that were cncc%ur‘ncd deep in the Earth's crust (possibly up to 6 to 8 km

depth) are now exposed at the Earth's surface. And the process continues!

Recent erosion during the ice ages meant that rocks could fall onte ice sheets
and glaciers, so that movement away from the source area could begin. But we
might never discover the finer details of the boulders’ incredible journey.

Uzeful Information Sources

Gibbard, PL. & Clark, C.D. (2011) Ch.7: Pleistocene glacietions in Great Britain, pp
In- J. Ehlers, P.LGibbord & P.D. Hughes (eds) Quaternary Glociations -
Chronology: a closer look. Developments im Quaternary Science, Elsevies

Morgan, AV. (1973) The Pleistocene geology of the a rth and west of Wolverhampton
P Trans. R. Soc, Lond,, B. 265, No. 868 297

Toghill, P. (2006) Geclogy of Shropshire, 2nd Ed. Crowoed Press, Marlborough. 263 pp

Wightwick Manor & Gardens

National

Trust The Wightwick Boulders

What are the
Wightwick Boulders?

Within the last 2 million years globally
there may have been up to 20 colc?eplsodes.
when ice formed a significant part of the
landscape - the ice ages.  The boulders

arrived here as a result of movement on ice
sheets and from melting ice in rivers.

Where are they from?

The boulders are from the Lake District and Southern Scotland.
up to 350 kilometres north of Wightwick Manor. Their evolution is
a fascinating tale to tell, so please read on for more details —
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Flora of Birmingham & t b pr
Black Country My Flora of Birmingham & the
nte - g Black Country

/meeratu S

e
) 1

Rainfall

Source ‘Flora of Birmingham & the Black Country’ Source ‘Flora of Birmingham & the Black Country’
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Geosite 6
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project area

Purple Horizons core area

Source ; Natural England
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 DEFRA/NE partnership project

e 4 years duration

* One of 5 National Projects for NRN
 Holistic Approach to Landscape recovery
» Midlands Heathlands Heartlands Project
» Cannock Chase — Walsall — Sutton Park

» Green Businesses/economy
 Environmental Education

e Film Making (inc Drone footage)

« Particular focus on Heathland & Pollinators
» Geoconservation & interpretation funded
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PERIOD EPOCH LITHOLOGICAL DIVISIONS STAGE
UPPER
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V)
<C - — ~ 237
= MIDDLE SHERWOOD SANDSTONE GROUP)
— ~ 242
HELSBY SSTN FORMATION (150m)
WOLDMOOR SANDSTONE (61-240m) | 247.2
LOWER CHESTER FORMATION (50-120m) EIE. 2512
HOPWASS BRECCIA (> 20m) IERRS 251 902 +0.¢

Chanhsm lan \ 254 14 +0 (
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Geosite 24
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Marine Protected Creating Charles
Areas and Lyell's World Online
Geodiversity

Images from )
the GA’s 2020 A new global - Tributes tO.
Photo geopark and eoconservation

Competition NNR champions
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o Let us know when projects are likely to create
temporary exposures

o Let us know when site investigations might pass
through or sample key boundaries

* In both cases put us in contact with those who can
provide non-sensitive information or site access to
record and sample before things are re-buried or

. - T R G NG o
disposed ol aﬁgﬂ' D .,\%;V‘,a.\
« Come along and support our events «‘3\% ) I] 4 E,/
e Join the research group o R e 18 G "
\ g5 gl 3 |
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o |st Group - Researchers in fields of
» Geology/ Geodiversity/ applied geology
» Archaeology/ Industrial Heritage
* Biology/Biodiversity/Climate Change

* NE, Universities, LA’s, Companies, specialists
 Defining gaps in our Knowledge

 Defining levels of question/resources needed
 Looking at ways to distribute new knowledge
 Looking at funding opportunities

Image courtesy of BCC
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Graham.Worton@dudley.gov.uk




