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Editorial

| have been on many different field trips and made many geéodbgvisits to varied countries,
establishments, geological centres etc. But, one of thievidesh | personally have ever made, and a place which |
am sure some members of Farnham Geological Society havevialted, was to the private fossil collection of
Steve Etches. Now we all have rock and fossil collections Steve’s is without doubt an extraordinary collection
and one which | personally found incredible, the care arehéitin to detail are truly amazing.

Steve lives close to the Jurassic Coast and, over the yemssnbhde a world-class collection of fossils,
including many impressive fish and dinosaur finds. He hadylaimed to create a secure and permanent home for
his collection in the form of a museum at Kimmeridge. It isgdimg to know that this project is now under way and
that planning permission has been given for the museum. @titdr, that Steve has been recognised for his
unending patience, skill and endeavours to create this iagapllection and has been awarded a M.B.E. Many
congratulations. For further information go tatp://www.kimmeridgeproject.org.

Liz Aston, Editor

FGS Field Trip to N Yorks & Durham, May 30 - June 4, 2014
Led by David Walmsley & Graham Williams. Summary compiled by Liz Aston with contributions from Kate
Jemmett, Susan Martin, Margaret Richards, and Peter Norcras.

Overview

The fieldtrip examined coastal sections of Permian rockarifme Zechstein sequences near South Shields),
the famous Jurassic sequences of the North Yorkshire codgha Chalk sequence at Flamborough Head. Triassic
and Lower Cretaceous beds were not visited. The area cattésnshown in Figure 1 and a summary of the
succession in Figure 2. This newsletter concentrates odufessic sequences visited as there is much to report
regarding those outcrops. The Permian and Cretaceousrseutill be reported in the January newsletter.

The Jurassic Sequences of the North Yorkshire Coast

The Jurassic was examined at various outcrops along the fsYaoast, particularly Staithes Bay, Cayton
Bay, Scarborough and Whitby and included visits to the lmms Museum at Skinningrove, the Peak Alum Works
at Ravenscar and the Rotunda Museum in Scarborough.

The oldest Jurassic strata were the Lower Jurassic Liamsath seen at Staithes, the famous ironstones of
the Cleveland area and the Alum Shales of Ravenscar. ThdyigeMiddle Jurassic sediments were mainly
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examined at Whitby and Cayton Bay and the trip included viepthe famous slip of Holbeck Hall, Scarborough.

Upper Jurassic deposits were seen at Cayton Bay.

Sadly many potential outcrops and coastal exposures arerexm\byin situ and slumped Quaternary

sediments, mainly boulder clay, head, etc., as shown irrakseastal views in the figures below.
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Fig. 1: Coas from Soutl Shield: to Flamboroug Heac

Period

[Quaternary |
Tertiary

Upper Cretaceous

Formation/Group/Member/Deposit ‘ Locations

| Glacial deposits (fill, sands and gravels) At most places along coast
Cleveland Dyke (dolerite intrusion) Not visited _

Flamborough Chalk
Burnham Chalk
Welton Chalk
Ferriby Chalk

Flamborough Head

Lower Cretaceous

Red Chalk
Speeton Clay

| Not visited

Upper Jurassic

Lower Calcareous Grit
Oxford Clay

Hackness Rock Member
Red Cliff Rock Member

Cayton Bay

Middle Jurassic

Lower Jurassic
(Lias)

Dogger

Blea Wyke Beds
Striatulus Shales
Peak Shales

Cornbrash Fm
Scalby Fm
Scarborough Fm

Cayton Bay
Scarborough
Ravenscar
Cloughton Fm
Ellerbeck Fm
Saltwick Fm

Whitby (compare west and
east side of harbour)

Cement Shales
Main Alum Shales
Hard Shales
Bituminous Shales
Jet Rock

Grey Shales
Cleveland Ironstone
Staithes Sandstone
Ironstone Shales
Pyritous Shales
Siliceous Shales
Calcareous Shales

Staithes
Ravenscar

Triassic

Penarth Group (Rhaetic)
Mercia Mudstone
Sherwood Sandstone

Not visited

Upper Permian
o )

Evaporites { Durham Coast
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Fig. 2: Successio of the Durhan & Yorkshire Coas
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Fig. 4: Paleogeograp! of Lower Jurassic

Fiawre 2. The structural framework. (After Kirby & Swattow, [987; Milsom &
Rawson, 1989; BGS 1:50,6000 Sheet 54 Scarborough, 1998),

Fig. 3: Structura Element of The North Yorkshire Areg

At the start of Jurassic times, the Cleveland Basin and Eddtaktls Shelf were developing due to
differential subsidence. The structural elements of tika are shown in Figure 3 and a paleogeographic map forms
Figure 4, both figures are reprinted from The Yorkshire €&& Guidée-. This differential subsidence continued
through the Jurassic into the Cretaceous. The N-S trenddag Prough which lies within the basin, was probably
active during the entire Jurassic and the E-W trending HdiaarFlamborough fault belt bound the Cleveland
Basin to the south. There were probably minor faults, witheabasin, locally controlling sedimentation.

The sea level rises at the start of the Jurassic gave rise tarimemenvironment in the Cleveland Basin
which is regarded as marginal to, but contiguous with, thatlsrn North Sea Basin. The nomenclature of the
Lower Jurassic Lias Group has been recently revised, gifnregmain groups, although the older local names,
defined by ammonite zones, have been retained (Figure Zabov
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The earliest Lias beds (the Redcar Mudstone Formation) areenshales which pass up into near shore,
shallow water sandstones and siltstones and ferruginoliteorl he latter giving rise to iron ore deposits. The
shoreline moved according to the location and speed of abgidence and accordingly the shallow water
sediments are very varied. Iron rich sediments are commaughout the Lower Jurassic suggesting input from
rivers draining tropical swamps and forests to the northvaest.

The topmost sequences of the Lias reflect the rapid glolmaéase in sea level with deep anoxic bottom
water conditions and a restricted fauna (represented bytilgrove Shale and Jet Rock), but well oxygenated
conditions in higher levels of the ocean, with a full presené marine animals (ammonites, fish etc.). The later
sequence of Lias beds were deposited in normal marine comsliand of particular interest on this trip were the
Alum Shales,

i o SEDIMENTARY ROCKS

Fig. 6 (left): Quaternary deposits
which accumulated or slid over
the Lower Jurassic at Runswick
Bay.
Examples of local rocks were
examined from boulders on the
beach

A

Fig. 5: The Jurassic and Cretaceous outcrops Fig. 7: Runswick Bay: calcareous  Fig. 8: Runswick Bay: calc., ferrug.
of Staithes to Flamborough & offshore sandstone with angular clasts of grey  silty f.gr. bioturbated sst. with
extension: shale abundar shel clasts

The Middle Jurassic sequences are also of interest bedaeid¢otrth Yorkshire sediments were deposited
in conditions varying from alluvial to intertidal but witthert lived marine incursions. This coastal environment is
very different to the well known shallow, clear water, margonditions and oolite deposits of the Cotswolds etc. to
the south west and also to the major fluvio-deltaic sequeseen offshore in the Central North Sea oil fields.

The Upper Jurassic deposits show a gradual change fromhoeart® deep offshore waters.

Lower Jurassic — Lias Group (ca. 200-178Ma)

We met and resided at Runswick Bay, which lies in the hearhefJurassic coast of N Yorkshire (Figure
5). Eager to start and it being a lovely day, the group immedtligpaid a quick visit to the bay, where significant
deposits of the Quaternary boulder clay obliterated mucthein situ geology (Figure 6). However interesting
examples were found of the shallow water Jurassic sandsttmramon in the area (Figures 7 and 8).

Staithes Sandstone Formation (ca. 29m thick): Our first vias to the pretty and interesting village of
Staithes built on a precipitous slope. Both sides of thednarare dominated by the Staithes Sandstone Formation.
The steep valley (like others along the coast, Figure 9) le&s fwut through the Jurassic sequences by the beck
(stream) and glacial ice. The sandstones and siltstongsirés 10, 11, 12) were laid down in a shallow water
marine environment and varied from high to lower energy @@, displaying cross bedding, storm related
structures, bioturbation, concretions and soft sedimeifrdhation. Fossils were common, particularly bivalves,
belemnites, shell debris anthalassinoidesburrows. The Staithes Sandstone Formation passes up igto th
Cleveland Ironstone Formation which contains frequentsbafdferruginous oolites; these are more resistant to
erosion and at Penny Nab form an ironstone pavement.
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The Staithes Sandstone Formation and Cleveland Ironstomaaion at Staithes Bay were the oldest beds
seen on the trip. The lower boundary of the Staithes Sanel§tormation grades down into iron rich mudstones of
the Redcar Mudstone Formation (over 250m thick).

Grey shale boulders with a good marine fauna were found obéheh at Staithes harbour, E side, and are
presumably from the associated shale sequences (FigutruilB)was uncertain from which part of the sequence /
cliff they have come.

Fig. 9: Lower Jurassic outcrops at Staithes Fig. 10: Staithes Sst. Fm’n in cliffs  Fig. 11: Staithes Sandstone Fm’'n in
Bay and southwards toward Runswick Bay. at Cowbar Nab, W side of Staithes Staithes road section, E of Staithes
harbour harbou

The Cleveland Ironstone Formation (ca. 25m thick): The fdfom was viewed at Staithes (top of Figure
12) and at Kilton Beach (Figure 14). The ironstone bands vathpickness, up to ca. 0.6m and the iron minerals
present vary from sideritgoften concretionary) to chamositéas ooliths). The ironstones are interbedded with
highly fossiliferous marine shales and with shallow watendstones, which include storm surge deposits with
large erosional gutters.

The visit to the Cleveland Ironstone Museum at Skinningroweoduced us to the history, atmosphere,
techniques and sounds of ironstone mining and a glimpseedivis of the miners (the mine employed most of the
local population). The ironstone ore, being chamositetemliwas low grade, but nonetheless was economically
very important between 1860 and 1880. The main works wergemon Skinningrove where it was mined from
drift and shaft mines (there were 83 in the locality). Theductive life of a mine was generally ca. two years only
and, since the ore produced iron at just 28% by weight, thasimg was eventually overtaken by other mining
operations with iron ore deposits of significantly higheadg.

The ore was put through a sinter process at Skinningrove rtmve the sulphur and then shipped out
through Kilton Beach at the foot of the valley. The mining ambociated works had a great influence on the
everyday life of the surrounding villages and helped Telssiindustrial landscape develop. There were many
dangers and problems associated with the underground gnimtrich had to be overcome by the Victorian
engineers.

Fig. 12: E side of Staithes harbour: f.gr. Fig. 13: Staithes: Grey marine shale Fig. 14: Cleveland Ironstone Formation
bedded sst (up. part of Staithes Fm’'n) at with various fossils from either the  exposed in the cliffs at Kilton Beach.
base of cliff pass up into irreg. bedded & Staithes Sandstone or Cleveland Note the colour of the rocks - the ‘raw’

deformed calc. sst. & concr'ns, then into Ironstone Formations (refer to Fig. material from which the iron was
mudstones of the Cleveland Ironstone 9) extracted.
Formation

Alum Shale Formation: Alum Shales were visible in the clifiong much of the coast. The Alum Shales,
show pulsed deposition and were laid down in a low energyhofts environment.

The history of alum production is interesting - most people aware of Henry VIII's tiff with the Pope and
the destruction of the monasteries. Fewer people are awatettresulted in the growth of the alum industry in
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North Yorkshire, which thrived from early in the #¢entury until about 1862. In the Middle Ages the Pope had a
monopoly on alum supply, charging ~£52 per ton, and post yieaffairs, supplies to the UK were terminated.

This mattered for two main reasons, alum was used as a madrddre dying industry to fix fugative dyes in
the colourful textiles so admired in wealthy circles, antdyas used in leather tanning to render leather supple and
more durable. It also had, and still has, medicinal uses asehcure for some skin disorders, for water purification,
as a contraceptive, as an antiperspirant and to stop bgégiicoagulating blood. Old shaving kits often included
an alum stick (styptic pencil) to stop bleeding from minotscauffered when shaving. Alum can also be used to
fireproof fabrics, to harden candles etc.

Alum is generally thought of as the double sulphate of alitmnand potassium (KAI(S£?.12H:0) which is
colourless. The alums include several other salts in wiielpbtassium ion is replaced by other single valent ions
e.g. sodium, ammonium and the aluminium ion is replaced hgroB valent ions e.g. ferric iron or chromium.
Alum forms regular octahedral crystals, and many peoplehaite seen in their chemistry lessons, a purple chrome
alum crystal inside a cloudy ammonium alum crystal (Figusg 1

The Yorkshire alun industry is saic to have begur aftel Thoma
Chalone of Guisborougl visitec Italy anc notec the vegetatiol in alumr
producin¢ area: was similar to thal al home He returnet with a few alurr
savvy Italians anc havin¢ establishe his local shale were indeec alunr
bearing he opener the first alumr works in 1604 nea Guisborougl The
Ravensce works openeiin 1650 A key factor in their succes was thai the
shale were rich in pyrite anc low in lime, and the facl that in the
Ravensc: area there was little overburde to be remover to expos: the
shale (Figure 16, 17, 18). As many as 30 alunmr works flourishec alonc the
Yorkshire coast Coaste sites were idea since they allowec material: - coal

Fig. 15: Alum crystal potash seawee( urine to be brough in anc the alurr to be exportec The

nee( for boat: establishe Whitby as ar importan shig building centre The
coastal sites also enabled the treated shale waste to beeduifipere are the remains of quarries in the cliff at
Saltwick Nab and Black Nab. An associated industry to thenadwarrying was cement production, which started
in 1811 using hard calcareous nodules which were brokeroapted in kilns and then ground into cement.

The Ravenscar Quarrigs ~ ©'QUPe Brow
Hotel
1 Saltwi Foxhaiion Elier Back Fm
um ¥__Shaie___ ¥ Member e o
" itumous Shales Mu(FﬁngB
= Grey Shale Mipr =] m
é Clevelard ltonstone Frm
Stathes Sandstone Fm ]
T — "
ol — — — — |Edge of ciiff
Redcar Mudstone Fm
0.D.4 . ; o.D.
Blea Wyke Point Blea Wyke Peak Steel Robin Hood's Bav.

Fig. 16: Diagrammatic Section across the Peak Fault at Raaerfas seen from the shore). Section ca. 3km ESE (left) to
WNW (right) anc maximun heigh  above OD of ca 240n

The production of alum was a highly labour intensive industt00 tons of shale provided less than one ton of
alum. Several millions of tons of shale were removed fromdbarries, reshaping the coastline. The rock was
guarried and stacked with alternate layers of brushwoodsegand, when local supplies of these were exhausted,
with coal in huge 30m heaps, and then fired. The pile wouldhldar up to a year. During calcination, sulphuric
acid formed from the pyrite reaction with the alumina-sities in the shale to produce aluminium sulphate. Excess
lime in the shale would have neutralised the acid. The beckaalcined material was transferred to soaking pits to
dissolve the aluminium sulphate. Urine, collected locatlyjars, which people left on their doorstep, or in bulk
from Hull and even London, was added to the concentratediaium sulphate solution to produce ammonium
alum. Sea weed ash or potash, mined at Whitby, was added sohigon to produce potassium alum. About 20
tons of seaweed was needed to provide one ton of potash ashfirieth solution was further concentrated by
prolonged boiling until the alum crystals began to preaigitand the hot solution transferred to large barrels in a
Tun House. When crystallisation was complete the barrele wmashed open and the alum ground to produce
alum flour - the final product.
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The alum industry was a Crown monopoly for its first 70 yrs &nel price varied from £7-£26/ton. With
increasing production, owners of alum works formed a cddekeep prices high. Alum’s value was such that
pirates would attempt to intercept boats carrying it andrgelacannon was installed on the cliff at Peak, near
Ravenscar, to deter them. The cannon may be the one now Iyitker @ dust sheet in a nearby outbuilding? The
Peak Alum Works, situated at Ravenscar on the south end ahRtdiod’'s Bay (Figure 17, 18) above the cliffs,
are now an industrial museum, maintained by the NationadtJwhich has an excellent information centre.

The alum industry lasted until 1871 when the last works doséore efficient means of producing alum
from colliery waste killed it.

Fig. 17: Cliffs with alum shales and outcrops of Lower to Fig. 18: Spoil heaps from the alum works at Ravenscar above
Middle Jurassic in Robin Hood'’s Bay, famous for its dome- Robin Hood’s Bay.
like anticline as seel above

Middle Jurassic (ca.178-157Ma)

Whitby: Whitby harbour lies in a deeply faulted channel (Fg 19), drained by the River Esk. Mapping of
the Dogger Formation shows that the downthrow on this fauitd more than 12m to the west (Figure 20). Atop
the east cliff, 57m high, are the ruins of Whitby Abbey foudda 654 AD, whose abbess was Hildergard of
Bingham - she wrote music still in vogue today and had an aniteoamed after heHildoceras.

The west beach is approached by the “Khyber Pass”, a narrble dethe harbour entrance formed by the
cliff composed predominantly of channel sandstones, sthane above the other. These are thus non-marine
sandstones of the Saltwick Formation. Research into tHedad the adjacent beds by Alexander (1986) suggests
that the fault was active during the Middle Jurassic and dbwew consistently to the west, allowing the
progressive deposition of multiple channel sequencesi(€g21a, b). One particular channel sequence (Figure 22)
showed the top of the cross bedding of the lower channel samelsvas deformed relatively shortly after
deposition by movement of the overlying (erosional) bedw Whole of the upper channel appears to have moved
as a ‘block’ - possibly caused by an earthquake and poss#dyed to the suggested movements of the Whitby
Fault during Middle Jurassic times.
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Fig. 19: Outcrop map, Saltwick to Whitby Fig. 20: Cross SattiSaltwick to Whitby (from GA guide The

Yorkshire Coast
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5 N —
a, b : Channel-fill sandstones of the Saltwick Foramain the Cliffs Fig. 22: Detail of syndepositional
of Whitby Bay — Wes of the Harbou deformatior — se¢ text for description

Fig. 21

The massive sandstones of the Saltwick Formation are widdyy the Dogger Formation, highly visible
on the beach to the east of Whitby Harbour.

The E beach (Figure 23) provides a striking contrast cangisvith marine Alum Shales at the base
followed by the Dogger Formation and Saltwick Formatiompped by the Ellerbeck Formation and boulder clays.
Further E the cliffs and beach are composed of the Mulgroaéeshwith a narrow band of the Jet Rock further out
to sea; this was mined and provided a thriving jewellery stduin Victorian times but is now in decline.
Examples of these sediments form Figures 24-27.

Fig. 24: Grey shales of deep water Fig. 25: Jet (drifted wood) within
marine origin with ammonite sandstone, Whitby E.

= impression.

Fig. 26: Rock (upside down) with a thin shallow water ripphest Fig. 27: Carbonaceous plant remains within a non-
which was originally unde the more massivi sandstons marine silty sandston:

The strata of the E Whitby cliffs were deposited within a mixeaergy environments, as shown by the variation of
rocks in Figures 24-27 - rippled sandstones of shallow waitigin to deep water grey shales of marine origin and
non-marine silty sandstones with carbonaceous plant reanhi places, the soft sediments were deformed by the
weight of overlying blocks and there is slumping in the uppends. All this took place in a tropical environment.
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Upper Jurassic (157-145Ma)

Cayton Bay: Cayton Bay lies just south of Scarborough. Oceteding to the beach, to our left towards the
north end, we could see the Water Works. This site had begnwelt engineered, as it lies on a beach liable to
cliff crumbling. In April 2008 the bay had been subjected tmajor landslip resulting in the destruction of two
properties. Walking south we passed an area of significalgnf rocks and glacial till with destroyed WW2 pill
boxes. Behind this debris would have been the Osgoody saresst

The southern end of the bay was approached via the coastgtagiah and the cliff section here presented
a dramatic view of the Upper Jurassic rocks (Figures 28, P9.three sequences of thimposing Red Cliffare
clearly seen with the Osgoody Formation sandstones at ge Bdove is the sloping Oxford Clay Formation and
on top the vertical Lower Calcareous Grit. There were matigrfarocks on the beach at the base of Red CIiff,
mostly Lower Calcareous Grit with abundahtlassinoidedburrows. Concretions were also seen (Figure 30). Our
renowned fossil finder, Barry, spotted what to him lookdet la dinosaur footprint. This was confirmed when a
very similar footprint was seen at the Rotunda Museum laténé day.
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Fig. 28: Cliffs of Upper Jurassic rocks at southern end ofig. 29: Cliffs at Cayton Bay - Lower Calcaraeous Grit Forimat
Caytor Bay overlying Oxford Clay Formatior

At the south east end of the bay the Red Cliff Fault could b& sé®ere the rocks to the east have been
thrust upwards putting the top of the Red CIiff Rocks of they@sly Formation, near the junction of the Oxford
Clay and Lower Calcareous Grits.

Lunch was taken at Holbeck Hall car park, just to the southaairBorough. This site now shows no sign of
the catastrophic and well-publicised landslide which igstd much of the Holbeck Hall Hotel and grounds éh 5
June 1993. Heavy rain caused a devastating rotationallipridghe glacial till and sent the hotel and its grounds
over the cliff and down on to the beach. We were told aboutittential and legal battles that went on between the
owners, Scarborough Council and the Insurance Comparnarsiaé event. Today the whole site is landscaped.

Then the Rotunda Museum in Scarborough was visited, oneeoblittest purpose built museums in the
country - a geological museum built to a design suggested Ijawiv Smith (the father of English geology) in
1829. It was his brainchild. The Museum contains one of thesfi collections of the Jurassic in Yorkshire,
arranged in chronological order, and also an impressivéea@n of fossils and minerals. As well as the
collections and story of William Smith and the Scarborou§his time, we saw the unique skeleton of ‘Gristhorpe
Man’. The 4,000 year old skeleton was found at Gristhorpe84land has remained behind closed doors until the
recent refurbishment of the museum gave him centre stage.

Fig. 30: Thalassinoides burrows in fallen rocks — frequentade by crabs burrowing Fig. 31: F slab of Lo. Calc. Grits,
into shoreline/near shore bedding surfaces. Note secypiidar staining associated now vertical — note concretion in one of
with the sampleon the right. the bed:
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Reference

1 Geologis Associatiol Guide to
The Yorkshire Coas

2 Siderite is a hexagone carbonat
minera with compositiol Fe?*CCs,
car be crystallisec or fibrous
stalactitic  spherulitic  cleavable
fine-graine(massive

3 Chamosit is a monoclinic minera
with composition
(Fe?*;Mg;Fe3*)5AI(SizAl)O 1(OH; O)s.
It occur:in scaly aggregate foliatec
or granular if oolitic, it is made¢ up of
very minute radiating crystals alsc
car be massive

(2 & 3 From Dana’s System of Mineralogy and Deer, Howie & Zuaaita Rock Forming Minerals)

Fig. 32: Holbeck Hall slip of 1993, now Iandscaped.

A Geologist in Iran/Persia
Summary of January 2014 lecture given by Dr Graham Williams,Member FGS

ARCHITECTURE & Brick structures OIL SEEP, MAMATAIN, Zagros Mountains
TOMB TOWERS from 109 & 419 . _ ow sEe

KABIR KUH BREACHED ANTICLINE Graham' talk on his
experience in Iran/Persi in the
197Cs was very informative and for
me fascinatinc | founc the beautifu
buildings a delight anc the informatior
anc picture: of rug making by nomadic
people was as surprising as it was
interesting How did they manag to
product suct lovely, intricate rugs
with hand-mad¢ seemingl crude
looms’
Graham went on to put Persia's oil production into a worldtexin(huge!) interspersed with lovely views of the
landscape in different areas of the country. His explanatof oil seepage and salt seeping were another surprise
plus the best pictures | have ever seen of an anticline. ltangasat talk; not one you could doze through!
Margaret Richards - photos by Graham Williams

Rare baby dinosaur skeleton unearthed in Canada
Summary of article in Live Science by Philip J. Currie, Robert Holmes, Michael Ryan Clive
Coy, Eva B. Koppelhus, University of Alberta, Canada.

A team from the University of Alberta were in Dinosaur Prasial Park, Alberta, in 2010, when they saw
a fossil sticking out from a hillside — this turned out to be thony decorative frill that surrounds the back of the
head in ceratopsids. After full excavation, they were ablenearth the smallest intact skeleton ever found of a
baby rhinoceros-like dinosaur (ceratopsid). It was edtih#o be just 3 years old; it was 1.5m long and showed no
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bite marks, so it had probably drowned in a river ca. 70Ma agbwias identified as a tinghasmosaurus bejla
species commonly found in the area. These dinosaurs takk9agas to reach maturity and are then 2m long with
skulls weighing 3 - 4 tons. The preservation was so good traesof its skin left impressions in the rock.

Findinc intact baby dinosaur is extremel rare
‘The big ones just preserv: better: They don't gel eaten
they don't gel destroyer by animal¢ saic Philip Currie a
paleobiologis. ‘Yot always hope you're going to find
somethini small and that it will turn out to be a
dinosaur’

L This new fossil helps paleontologist understan

Baby chasmosaur found by Philip Currie. how plant-eatini dinosaur grew e.g it show: thai
Chasmosal juvenile frills look different from those on
adults, and that limb proportions don't change much as they.gPredatory theropods such as Tyrannosaurus rex
have disproportionately long limbs as juveniles, presuynabkeep up with the adults in the pack. By contralst,
Chasmosaurians, the proportions are essentially the savhih probably means the adults were probably never
moving that fastCurrie said ‘There was never priority for these animals to run to keepith the adults.’

! " g
[ 7 ~2

FGS field trip to Berkshire, Sunday 11 May 2014
Led by Lesley Dunlop, reported by Dr Alan Witts, Member FGS

On Sunday 1t May 2014, Lesley Dunlop led some 20 of us on a field trip to ¢hgeological sites in
Berkshire. Lesley is a leading member of the Berkshire Gesexwation Group, a volunteer group which works
with local authorities, landowners and the general pubticsafeguard the Berkshire landscape for future
generations and to promote understanding of its geologygandiversity. The group undertakes work to preserve
geological sites, provides education for schools, unitiess and local groups, helps train geologists and
geographers, and supports research and the local leisure dustin - see
http://berksgeoconservation.org.uk/index.php

We met at a parking area near our first destination, Fognaar@¢SU 298800), NW of Upper Lambourn.
Lesley explained that this chalk quarry provides one of thst IChalk Rock exposures in S. England. The Chalk
Rock, deposited about 90 Ma ago, marks the junction betweeMiddle and Upper Chalk. The formation can be
traced from Hertfordshire to Dorset, but the chalk of Befiesks only around half the thickness seen in the other S.
English localities because it is conjectured that it wasod#pd over an area of relatively higher ground (the
Berkshire-Chiltern Shelf, part of the London Platform) ahdrefore in shallower seas. This condensation makes
correlation with other formations difficult and controgél, due to the absence of certain marker beds, although
dating from fossils in the quarry, particularly Middle angbjér Turonian ammonites associated with inoceramid
bivalve assemblages has been attempted.

We were able to examine two substantial faces set at righearig each other. A number of potential
horizons were apparent as shown in Figure 1. From the topndse prominent were as follows:

1. A brownish soil/overburden containing chalk fragments,

A distinct hardband ca. 30cm thick which stood out a littten the horizons above and below,

A thicker, distinctly nodular or jumbled horizon,

A second hardband, thicker and slightly less distinat tha higher one,

A second nodular band,

A thin marl band, only a few cm thick, a greyish-green coland powdery consistence, which appeared
very distinct when observed from a distance as in Figure f,,ddose up as in Figure 2, was seen to
merge into the units above and below which appeared to henlasappearance near the margin.

7. A thicker horizon containing more massive formationsalibhppeared less nodular than the third horizon

above.

8. Lower bands were obscured by scree from what was obviousbpaly eroding and highly fractured

exposure

S
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In discussion it was suggested that the nodular appearaasawe more to the disturbed environment during
deposition than the development of true ‘nodules’ and thathard bands resulted from slower deposition in a
quieter environment.

g - Ty e Flints anc fossils were nol eas
' ' to find eithel in-situ or on
expose surfaces but rust
colourec pyritic nodule: anc
echinoic fossils were observe
anc some ammonite fragment
were founc amonc the scree se¢
Figure 3. The ammonits
fragment are possibh from
o ) B Collignonicera: woollgari or

Fig. 1: General View, Fognam Quarry Fig. 2: Close-up of MahB, Fognam Lewesicera mantell, botfF

Qy reportedi* founc in the quarry

Generally, the Berkshire Downs, which are well known for #pgpearance of temporary bournes in the valley
bottoms in winter months and/or after extensive periods etf weather, were still showing the after-effects of the
exceptionally wet winter (up to 2.5 times normal amountsaarf in December to February over much of the South).
The whole of the River Lambourn catchment is still subjestqb2* May) to an Environment Agency Flood Alert.
The drive to our second location through the Lambourn andé&kourne valleys showed the Rivers Winterbourne
and Lambourn to be flowing strongly, the latter still obsshto be out of its normal course in one place.

Our second location of the day was Snelsmore Common, som@ Edst of Lambourn. This is an SSSI
consisting of a variety of woodland and heathland habitategrising dry heath, wet heath, valley mire (bog),
birch woodland and ancient semi-natural woodland, alltireiato the nature of the underlying geology. The
common is one of a number of relatively flat areas in this Bamkshire lying around 115-140m above sea level
formed of Paleogene and Quaternary deposits sitting unomably on top of the Chalk bedrock. It was explained
that such flat areas may be the remains of an eroded plateaedobefore development of the present valley
system which now cuts down into the underlying Chalk. At Smelre Common the top of the plateau consists of a
thin layer of gravel of uncertain age which is underlain urfoomably by London Clay and the sands and clays of
the Lambeth Group (Reading Formation) which in turn alsewitconformably on the Chalk basement.

We walkec from the
visitor entranc alon¢ severe
straight gooc tracks which
were a relic of Army
occupatiol during the 2
World War, anc heade
toward: the wester flanks of
the common In places the
e R # predominantl heathlan
ig. 4: Snelsmore Sink-hole  yegetatiol (heathe anc birch)
gave way to boggy areas with pools of standing water (theceldeeen recent heavy rain), believed to be areas
where the London Clay lies close to the surface. On descgridwestern flank, a notable change underfoot was
noticed as wet and boggy ground gave way to firmer standinly areas of grass and bracken indicating that we
were now on the Lambeth Formation. We then descended to the afdthe common and observed green fields
presumed to be on the Chalk of the valley. The intersectidhefhalk and Lambeth Formation has given rise to a
line of sink-holes caused by acid water run-off from the LathbFormation and the overlying gravels percolating
down through fissures and dissolving the chalk. This precdglissolution and formation of sink-holes is believed
to be still active, as evidenced by bends in tree trunks.reiguishows a sink-hole containing a small pool of water,
probably as a result of the wet winter, coupled with recerdvigerain and, potentially, an alluvial clay plug
preventing efficient drainage.

Fig. 3: Ammonite Fragments
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Fig. 5: Unconformity at Rushal Qy Fig. 6: Close-uj of Unconformity Fig. 7: Final Examinatiol

Possible mechanisms for the production of acidic water wereussed. Lesley reported that pHs of 2 had been
measured, which is probably more acid than can be obtaineelyrfeom dissolution of CQin rainwater (a well-
known mechanism for dissolution of calcium carbonate tanfquot-holes etc). Peat deposits and decaying
vegetation can also produce acidic run-off, but pH as low ara¥ indicate additional mechanisms, perhaps
involving chemical breakdown, in the presence of decayiegetation and associated bacteria, of iron pyrite (FeS)
from pyritic inclusions in the gravels and sands of the Latind&rmation to produce ferrous sulphate which can
subsequently oxidise on exposure to air to hydrated ironlli{fF@xide and sulphuric acid. Similar mechanisms
have been suggested for the rust-coloured streams southoking¥iant - clearly a case waiting for a proper
chemical analysis to support or disprove such theories!

Our final destination of the day was Rushall Farm (SU5887286me 13km west of Reading. This is an
important site that normally provides excellent views @& tinconformity between the Upper Cretaceous Chalk and
the overlying Palaeogene beds. However much of the quaoy fead been obscured by a recent slip of the
Palaeogene beds no doubt caused by the exceptionally wietrwiine farmer/owner spoke to us in person to report
that work was due to commence shortly to clear the rock faceveder, a sufficient section of the unconformity
was left unobscured to enable us to view both the Chalk anduweelying sediments.

A general view of the section taken during our visit is at FFegé. Close inspection of the topmost level of
Chalk showed evidence of erosion in the form of an unevegitar surface in contact with the overlying
sediments, and a number of fissures in-filled with ovedyimaterial. It was suggested that the unconformity
represents a gap in deposition of around 30Ma until the assaagain covered by water about 55Ma resulting in
deposition of sands and clays. The layer (2-5cm) of sandyiolenediately above the unconformity was observed
(see Figure 6) to be of a greenish brown colour in contrashéoreddish brown of the higher levels. It was
suggested that this was due to the presence of glauconitthwiduld indicate deposition in seawater while the
upper levels would likely have been deposited in an esteamvironment. Investigation of samples of the greenish
brown layer under a hand lens showed the presence of darkredi@rystalline particles mixed in with the soft
sandy clay.

This being a Local Geological Site, an explanation boarddsen provided by the Berkshire local authority.
The description on this board suggested that iridium had bmend from the area of the unconformity. Could this
be a record of the K/T boundary asteroid collision? In distus this was thought unlikely since an uncertain
thickness of chalk had been lost to erosion before the Pgésosediments were deposited.

Before leaving the site, FGS Members were quizzed (Figurdy7jwo local residents who appeared to
appreciate our presence in their field!

Earlier, we had been joined at the Rushall Farm exposure bgmab@r of Reading Geological Society who had
made a detour from a rambling group to view the exposure. Migeth our party to join the ramblers for tea and
cakes at our parking place at Rushall Manor Farm, where aofotieanks was given to Lesley for providing us
with a stimulating and interesting insight into some notaiptological sites in Berkshire.

Acknowledgement: | should like to thank Lesley Dunlop fopplying us with informative hand-outs, in
addition to her live descriptions of the sites, to enhanceuoderstanding of the areas visited. Extensive use of this
material has been made in compiling this account of the trghd
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