Dinckley Gorge

These notes ara fuller explanation of the geologidahil guide to Dinckley Gorge produced by

Geolancashire and the LGGA/{IGI &

1 Local map and stratigraphy
/ ! /
Geo Sheet 67 ) /,
Warley Wise Grit . / 1
Pendle Grit Formation (mudstone) L / /
/

PGF (Copster Green Sandstone)
PGF (mudstone)
PGF (sandstone)
Sabden Shales

| N / I
Figure 1a: Topographical maghowinglocations 1 to swith main geological boundaries

superimposedGeological sheet boundary marked with thin blue line.

./

KA NB DNER dzLAsgogiatishKk S DS2f 23Aad

- ) ,
100d / i ,
/ /
/ 7 / ,I
/ ! ’y
/ ] II /
! /
/ ! %
i 1 y;
1A - B
I !,
/ ) 4
/ - Iy
P |
/ o

l
L I
I
]

Bowland Shale Group
Worston Shale Group
| Bollandoceras hodderense Beds " -

f:' * Geo Sheet 68
|

Figure 1ashows the gelmgical boundariesyasedon sheets & and68 of theBGSL:50000 series.

Figure 1shows thestratigraphy of the Silesian, relevant to FigureMomenclature has changed
betweenthe creation of thegeological map and more recent work. The Upper BowlaradeSh
Formation in Figure lis part of the Bowland Shale Group of Figuae 1
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InFigure 1dhe Pennsylvaniaincludes theSilesiarshown in Figurdb

horizons into a wider context.
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Figure 1b: Geological columfor the Silesian in the neighbourhood of Dinckley Gorge.

BGS Geological Timechart

NEOPROTEROZOIC
(part)

PROTEROZOIC
(part)

ERA Date* PERIOD
126
CENOZOIC PALAEOGENE
- 65
L 145
MESOZOIC
- 199
+ 251
7 PERMIAN
299 Pennsylvanian
! CARBONIFEROUS

Upper Coal Measures

Middle Coal Measures

L.

Lower Coal measures

Sabden Shale Formation

Warley Wise Grit Formation
Pendle Grit Formation

Upper Bowland Shale Formation

Mississippian

. This diagram puts these

Figure 1c PhanerozoiGeological columrffom the British Geological Surveyeb site?
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Note that this column uses the latest, internationally agreed, nomenclaitine. Mississippian
includes part of the Namuriaas well as all of the Dinantiamhecurrentagreed timescale for the
Carboniferous is nowdm 359 to 299 Ma.

Note also that the Copster Green Sandstone and Warley Wise Grit are now considered part of the
Perdle Grit Form#on.

2 Access

There is a fre@ublic car pak at Marles Woodht approximatelySD675357, see mapbove The
excursion is best done when water levels in the Ribble are relativelydare should be takess
paths areunevenand slippery especially in wet/muddy conditions.

3 Geologyin the field, based on the locations described in theological trail guide
Location 1

The footpath from the car park leads straight down oatemallheadland Location 1 Thereyou
can see Warley Wise G(WWG) composed of layers @barsesandstone inclined towards the
west. They are inclined because of major earth movemenvttsch compressed this region about 290
million years agoAcross the riverand downstreanof the WWGyou can see an exposure of
Sabden Shales a small cliff. Th&abden Shales ar@é grainedmudstones, whichlie on top of the
WWG and are thereforgounger. Both rock types were laid down in a delta, the sandstonarea
where the flow of water wasguite rapid. Fast moving water allowine and coarse sant be
depositedwhilst carryingfine mud downstream.Mud may also be depositefdirther out to sea oron
I WT { 2ehBn alrdfel bArgtits banks at times of flood. When themseds and mudeere
deposited,about 300 million years aga,largepart of northern England wdscatedon a delta
similar in size to that of the Mississippi. In dslthaere is frequent switching of channgisrmation
of levéesand so onThe complexity of deltaic environmeraad the wide range of material
depositedcanmakeinterpretation of the sedimentsve see todayifficult.

The rocksvhichcan be seen during this exsion are all of Pendleiatowest Namurian, age. The
Namurian is synonymous with thMdillstone Git. Further southand later, in the Westphalian,
forests grew on drier parts of the delta. The decay products of these forestne coals, which
brought much prosperity to parts of Lancashiféie Westphahnis synonymous with th€oal
Measures.

In Locationl, Figure 2the top sandstone unit of th&VWG is crosbeddedand in paces trough
crossbedded This scale of crodsedding normally results from the migration of satpueousdunes
whichare not confined tomarineenvironments The BGS interpret the depositionahvironmentof
the WWGas deltatop or fluviatile most probablythe lateral equivalent of the Brennand Grit
Formdion of the Lancaster area
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Figure 2: Top unit of WWG showing crebsdding.

The Sabden Shales diee grained, so it seems likely that there was a rapid and significant increase
in relative water level between the deposition of the WWG grit and$ladden Shales.

In recent geological timthe less readily erodedVWG has acted as a constraint on the riverthfs
river leaves thigonstrictionit haseroded a circular pool, th8ales Wheeln the softer Sabden
shales The nameSalescomes from Salkz will¥ ¢ Rlabsam on thédoranches of thdarees shovs that
the river levelcan riseveryhighwhen in spateGravel extraction in this area means thhetpool is,
at least in part, marmade

Recenthigh river flows, probably those of September and Octd&2 have built up a substantial
crescent shapedhinglebankin Sales Wheekee section 5 anbigure 20Clearly this was a good
place for gravel extraction as the gravel was regularly replaced.
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Between locations 1 and 2

Just a short distancgpstream alongthe riversidetrack, further siltstones andnudstones can be
seen in small exposures on the river bamkn the bed of the rivenf you look closelyou can seg
on a centimetre scalalternatelayersof sandstone and mugtone separated by micaceous
partings.There is little or no evidence of bioturbatipsuch as burrows and feeding tracésfew
mudstone horizons areery dark coloured.

Alternation of sandstone ansiltstone/mudstone of varioughicknesses, can be seenrinerside
exposuresall the way tathe suspension bridge &ocationd.

Figure 3: Alternating layers of sandstone asdtstone, inclinedlownwardstowardsthe west. The
wooden rods onemetre long.

Location2

The path enters an open field. From a suitatdaetagepoint you carsee north of the river a
channelindicainga previous coursef the river Ribble It is north of the presat course and from it
emanatesStarling BrookThecourseof the channeis best seen on the 25000topographical map.
The brookeast of Hay Hursturns through a right angle where it joined the old river course.

The Copster Green sartdae, which is exposed in the river bamgstream from the woodland and
almost opposite Starlig Brook is fart of the Pendle Grit Formatio It is slown on the 1:50000
geology sheet number 67, Garstang (19887, but isnot mentioned in the 2002 BG# 4dition of
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the 1992 Garstang Memoir because of its limited outcrop. Poor exposure precludes precise

description of its facies, mode of deposition and relationship to the Pendle Grit above and below it.

Copster Green sandstenwhich is distingished by the presence of quartz pebbles, has been used
for building inCopster Green and Ribchester.

Location 3

Locatedbetween about 100 an@00 metresdownstream of the suspension bridggea shingle bank

If river level permits yowanwalk an the shingle bankwhich is composed of many differermtck
types Least common are pebbles of granite. Thaseerratics, whiclhave been transported to this
area from the Lake District and Western Scotland in glaciers arshests between the glacial
maximun 24,000 gars agand the end of the last ice age 10,000 years ago. More common are
pebbles of limestone with chert.h@rtis a siliceousock;chert in limestone igquivalentto flint in
chalk. In this location chert is foundlayers, typicalljrom 20 to 30 millimetres thickn alimestone
sandwich) see Figure A ike flint chertfractures conchoidallgnd is very hardTheexamplesn this
shinglehave been transported from at least as far as Clitheroe and probably a good deal further.

Figure 4: Chert (blacko dark grey inlimestone from shingle bank. Thieert layer is about 20mm
thick.

Pebblesf local sandstone and limestone from upstreane abundantSome of the limestone
pebblescontain fossilsFigure 5 shows a limestone coblbontaining fragmentef crinoids.Crinoids

M d

areanimalsNBf I § SR (2 &SI dzNOK A stallkORbefaldw $nBrksia 2alcardo® a S| ¥ 2

mud clast, suggesting that the crinoid fragments were emplaced as the result of storm processes.
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Figure 5: Limestone pebble, abod00 millimetres long, Witlfoséil crinoid fragents It isossicles,
NEYI Aya 2 FstaldkS gydibatiikbe hdt& hearrow marks the centref a limestone
mud clast

Fossil crinoid ossicles, which aegments of tk crinoidQ stalk are very common itimestones of
the Clitheroe areaThese date from thearly part of theCarboniferous periodsay from359 to
326Ma. TheCrinoids were almost wiped oatt 251Ma,the end Permian extinctianThose that
survivedbelong to a subclass Articulaia which the arms are flexible.

Todaysometwenty fivegenera ofstalked and ninety genera of unstalkextinoidslive inseawater,
deep enough foenergy level¢o be quitelow. Their method of feeding is to extramtganc detritus
and smallorganisnE N2 Y GKS gF GSNJ Ia Ad LI awat&dnovénkeMB dz3 K (1 KS.
required.Crinoids transport theifood along thé arms toacentrally place mouthEFigure & and 6B

show examples of livingtalked crinoidsand kgure 7 & unstalled species from the Red Seégome

Y2RSNY ONAY2AROALISDEBEFEIOHIKSWYHFEESRQ 6KAOK aSOdzNB
Occasionally spectacular examples of crinoids are preserved as fBiggil® 8 shows a fossil crinoid

with stalk and arms preserved.
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Figure 6A: Living crinoidgcourtesyof the internet) 3
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Figure 6B Living crinoids, courtesy of LeisurePros aquav{eia,internet)*

Dinckley_Gorge_detailed_description_PdS_20Ta7.docx
copyrightPeter del StrotherJuly 2013unrestricted use for personalr educational purposes

page8 of 28



Figure 7: Living crinoidn the Red Seaourtesy oDr Antony Jense@cean and Earth Science
University of SouthamptoMNational Oceanography Centre

Figure 8: Fossil crinoidg photo of museum specimeny PdelS
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