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OBITUARY: David L Smith (1935-2018)
David Smith contributed valuably to our TVRIGS
project on the Jurassic Plant Fossils at Marske Quarry.
By chance your chairman had overheard David con-
versing on palaeobotany in the back seat of his car, re-
turning from a fungus foray in the Osmotherley area
in 2013. Knowing that there was a certain lack of
knowledge on palaeobotany in TVRIGS at that time
your chairman made his move and corralled and ca-
joled David to become advisor to TVRIGS on matters
botanical and palaeobotanical. David happily gave his
time and expertise such that the group was able to
perform its duties on the Marske Quarry project in
the form of leaflet, exhibition material, and walks and
talks explaining the palaeobotany of Marske Quarry
and its context.

David spent his early years near Keighley, West York-
shire before moving to Derby where he studied successfully at school. He moved on to agricultural college
as part of which course he commenced a practical year on a farm. Unfortunately he could not complete this
due to dermatitis caused by chemicals used on the farm.

Glasgow University was his last place of study where he obtained a first class honours degree in botany,
followed by a doctorate in palaeobotany there in the 1960’s. Assistant lecturership at Glasgow was followed
some years later by a lecturership in palaeobotany at Queens University, Belfast.

On his occasional returns to Keighley in holiday breaks he met his future wife, Shirley, and in due course
three sons were born. Later in life David bought and converted a barn at Crackpot, Swaledale into their
family home whilst undertaking his last few years of work-and then retired there. Due to Shirley’s failing
health they decided to move to Stokesley, North Yorkshire where they had an active social life before her
health worsened, and David became a full time carer until Shirley passed away.

David was a polymath. As well as his palaeobotanical work he had equivalent (and prior) botanical qualifi-
cations and almost up to his death was involved in international research on aspects of botany, most recently
on legumes.

In naturalist groups in the Teesside area he was much in demand to lead walks and talks on lichens, fungi,
and photography. He was an expert microscopist, an essential skill for the above studies, and had superb
photographic skills as well. His microphotographs of lichens and fungi wowed his audiences across the north
east. A member of the Stokesley Photographic Society since 1994 and a Fellow of the Royal Photographic
Society he exhibited nationally and internationally with great success.

At the North Eastern Fungus Study Group it is hoped to curate a collection of his wonderful photographs
of lichens and fungi.

He will be missed.

Your chairman and Paul Forster represented TVRIGS at his funeral at St. Bedes Chapel, Teesside Cremato-
rium on 27th March.

— Paul Forster & Alan Simkins
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New Ideas on Ooid Origins
by ANDY COOPER

Inspected under the hand-lens
samples of our district’s Lower Juras-
sic ironstone formations, or Permian
Magnesian Limestone if north of the
Tees, is rarely a disappointing exercise.
As the sample approaches the lens
and a freshly-broken surface swims
into view, the observer is confronted
by a cacophony of spherical clasts,
up to a few millimetres in diame-
ter, known as ooliths, from the Greek
oolithos meaning ‘egg-stone’. Pioneer-
ing microscopist Robert Hooke, de-
scribing Kettering Stone in his work
Micrographia of 1665, states that the
clasts,

“ ...appear to the eye, like
the Cobb or Ovary of a Her-
ring, or some smaller fish.1

”
This resemblance led to rocks

having oolitic texture being re-
ferred to as Roe-stone, Hammite and
even Ammonite - a term now re-
served exclusively for coiled Mesozoic
cephalopods. The modern name oolite
was coined by pioneering mineralogist
and physician Franz Ernst Brückmann
in the earliest known scientific treatise
devoted entirely to oolite and pub-
lished in the 1700s2. Individual clasts
may also be referred to as ooids.

In cross-section ooids display con-
centric zonation akin to an archery tar-
get, and often show a nucleation point

(e.g. sand grain or shell-fragment)
about which the ooid accreted. The ac-
companying photograph shows a sam-
ple of oolitic Cleveland Ironstone re-
covered from spoil at Kilton Pit.

Victorian ideas regarding the mode
of formation of ooids come to us
via a paper by microscopist and ge-
ologist Henry Clifton Sorby3. How-
ever attempts to replicate the pro-
cess under laboratory conditions con-
sistently produces unsatisfying results.
Sorby described how, under the right
conditions, minerals might precipitate
across the surface of a detrital parti-
cle. Sphericity could then be imparted
by mutual attrition as the ooids are
agitated by wave and/or current ac-
tion, and internal zonation develop
through temporary withdrawal of a
sufficiently saturated solution. This ex-
planation proved plausible enough to
ensure its promulgation across gener-
ations of students.

However a research group at the
Earth Sciences Department of Aus-
tralia National University (ANU) in
Canberra, is shedding new light upon
a theory which claims ooids are more
likely microbial in origin, and it is ex-
ploring processes through which this
may occur. Its approach has been to
investigate how nutrient from sur-
rounding sea water is able to diffuse
across a biofilm adhering to the sur-
face of a detrital grain. A biofilm being
any group of microorganisms in which
cells adhere to one another and often
also to a surface, such organisations of
microbes are common in aqueous en-
vironments.

Unexpectedly perhaps, it is do-
ing so via a mathematical model de-
veloped in the 1970s which mim-
ics the growth of avascular tumours.
Such malignancies grow through nu-
trient diffusion and develop a necrotic
central core, as internal zones be-
come successively starved of nutrient
concentric lamination develops. With
ooids a process similar to that through
which stromatolites grow seems to be
at work, - a living outer zone exist-

ing upon the remains of former gen-
erations, the thickness of lamination
being governed by the availability of
nutrient and permeability of the living
zone.

Initial results appear promising,
with structures generated by the
model agreeing closely with observed
clast sizes and zonation patterns.

Beast ravages Redcar
by ANDY COOPER

A visit in March by the so-called
Beast from the East reworked beach de-
posits along our coast leaving, around
Redcar, a patchwork of rarely-exposed
sections.

Features at Coatham

The submerged forest (formally
designated the Peat and Forest Bed4)
received much publicity around the
middle of the month prompting a
flood of visitors including a local TV
news crew.

Much sand has been removed by
tides to leave a broad exposure be-
tween Dundas Terrace (NZ 602 253)
and the Coatham Hotel (NZ 600 254).
Seen in section at its eastern extrem-
ity, in situ tree stumps stand in a thin
(5cms) peat underlain by organically-
enriched clay (10cms) passing grad-
ually into red boulder clay (seen
to ca.50cms). The peat appears to
thicken westward where one fallen
trunk could be readily identified as a
birch due to its virtually pristine bark.

1Hooke, R. Micrographia: Or Some Physiological Descriptions of Minute Bodies Made by Magnifying Glasses. London (1665)
2Brückmann, F.E. The Natural History of Ooliths. Saloman Schnorr (Helmstedt) (1721).
3Sorby, H.C. The structure and origin of limestones. Proc. Geol. Soc. London 35: pp56-94 (1879).
4Agar, R. The Glacial and Post-Glacial Geology of Middlesbrough and the Tees Estuary Proc. Yorks. Geol.Soc. 29 part 3: pp237-253 (1954)
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Astonishing when it is recalled that,
given a well-researched contempora-
neous section near Hartlepool, both
deposits can be dated to ca.5500 BC.
Re-exposure of this feature poses the

usual dilemma for geoconservation-
ists. Of course the positive aspect, i.e.
informing the local population with
respect to the district’s recent geo-
logical history, is welcomed. But this

must be balanced by increased attri-
tion of this fragile mid-Holocene rem-
nant through increased footfall and re-
moval of samples. In one case (anec-
dotally) using a wallpaper scraper.

Possible Ironstone Shale exposure near NZ 6005 2559

Solid geology was also on view
close by. Slightly seaward of the west-
ern limit of the Peat and Forest Bed,
opposite the Coatham Hotel, a double
exposure of iron nodules striking ENE-
WSW were found (see image A). These
are thought to belong to the Ironstone
Shale Member of the Redcar Mud-
stone. A densely-packed nodular hori-
zon some 8cms-or-so thick overlies
grey-green mudstone, submerged at
the time of the visit (image B). Closer
inspection of a nodule with the lens re-
veals red-brown outer skins a few cen-
timetres thick displaying spheroidal
weathering. Within, the nodules have
a more yellow-brown earthy character
containing, either suspended within

the ochreous matrix or in small drifts,
beautiful green ooliths around one-
third of a millimetre in diameter (im-
age C, divisions on scale are 1mm.
Ooliths arrowed). Small shell impres-
sions could be discerned, along with
belemnite moulds.

There were also rarely seen fea-
tures near Red Howles (NZ 626 235).
Around the old outfall pipe, ca.50m
seaward of The Stray car park, the
scouring action of the tide revealed
a swathe of red boulder clay per-
haps 50m wide parallel to the shore.
Many erratics were eroding out of this
morass, some showing glacial striae,
other large cobbles were perched upon
pedestals of clay up to 10cms high. Ex-

panses of black shale up to 10m across
were also weathering out above the
boulder clay from which a small pyri-
tised ammonite was recovered. Some
100m seaward of the boulder clay
were two low, easterly dipping, out-
crops of Redcar Mudstone Formation
separated by some 20m of sand, each
outcrop about 15m x 30m. That on the
Marske side appeared relatively un-
fossiliferous. Its partner to the west
however was a little more fulfilling.
Large round red-weathering iron nod-
ules, up to 1m across and 10cms thick,
are embedded in a silty-shale unit
(30cms).
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Features near Red Howles

Apparent in this surface were de-
calcified bivalve and ammonite im-
pressions, woody axes and, perhaps
most-noticeable, Rhizocorallium and
Arenicolites trace fossils. Each burrow’s
outer walls highlighted by a halo of
iron-rich material, the fill remaining
unaltered. This contrast in preserva-
tion between walls and their fill is
linked with organisms which reinforce
the burrow walls with mucus-like se-
cretions. Underlying the bioturbated
bed is a more siliceous unit (40cms)
with embedded in it a jumble of
Gryphaea, in all orientations, typical of
a storm-driven remanie deposit.

Triassic breccia at Marske

Marske too saw a dramatic change
in beach profile with, usually ob-
scured areas of boulder clay revealed.
Roughly due north of St. Germain’s
Church (about NZ 641 229) an area
of sand several hundred metres long
has been washed away revealing an
area of boulders and cobbles. Amongst
specimens recognised were many frag-
ments of Permian aeolian sandstone.

Most of the largest boulders were of
Carboniferous Limestone veined with
calcite and containing corals, Gigan-
toproductids and crinoid ossicles. The
boulders’ surfaces well-marked with
glacial striae. Also locally common
were disintegrating rafts of distinctive
Triassic sandstone from which blocks
of breccia could be found, containg an-
gular clasts of similarly-coloured mud-
stone.

About 500m east of this first expo-
sure, seaward of Hunnies Howle near
NZ 646 226, a second reworked area
was found with a similar selection of
erratics.

Crinoidal Carboniferous
Limestone at Marske

[Credit: J. Waring]

Re-exposed Lower-Middle
Jurassic Beds at Belman Bank

by ALAN SIMKINS

In collaboration with the Forestry
Commission, beds spanning the
Lower-Middle Jurassic transition have
been re-exposed at Belman Bank Alum
Quarry (NZ 623 144).

After deforestation of the site there
was hardly any evidence of in-situ ge-
ology - a few scraps of channel sand-
stone of the Saltwick Formation high
up in the quarry and a couple of square
metres of Whitby Mudstone Forma-
tion lower down in the quarry side.
Andy Cooper and Alan Simkins felt it
would be worthwhile to try to find the
particularly interesting horizons cov-
ering the Whitby Mudstone-Dogger-
Saltwick boundaries.

With the help of data from the Bel-
mangate borehole about 500 metres
south of the quarry plus knowledge of
the local dip of the rocks, extrapola-
tion of the likely altitude of the bound-
aries within the quarry was calculated
to be ca.248 metres OD. To be suc-
cessful the chosen area for re-exposure
had to be reasonably accessible not
only for TVRIGS but also with an eye
to the practicality of using Forestry
Commission machinery safely.

Arrow marks re-exposure at
upper SE corner of the site

After a couple of false-starts,
Forestry Commission contractors com-
pleted two separate re-exposure exer-
cises, one at 248 metres OD and a sec-
ond about 20 metres above. Exposure
No.1 has been created across a spring-
line alongside the track near the top
of the quarry revealing a thin pebble-
bed succeeded by nodular grey shales
(75cms). The shale units pass up into
laminated coarse sandstone with ap-
prox 1cm units (15cms) overlain by a
bed of medium-coarse grained yellow
sandstone (60cms), all succeeded by
a dark grey silty-shale unit with plant
debris (180cms).

George Barrow’s memoir, describ-
ing the Dogger Formation hereabout,
confides that

“ In North Skelton and
Skelton Park Pits, the Top
Bed is given as Ironstone
nodules in shale; and the
sections in the old Alum
Quarries about Guisbrough

5Barrow, G. The Geology of North Cleveland H.M.S.O. pp44 (1888)
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show 10 feet of ferruginous
shale with ironstone nod-
ules immediately above the
Alum Shale.5 ”

Here the name Top Bed refers to the
Dogger Formation.

Some metres above Exposure
No.1, clearance of a second area re-
veals light grey, poorly-cemented,
fine-grained silty-sandstone densely-
packed with rootlets (120cms), minor
purple-brown mudstone lens (10cms)
also penetrated by rootlets, a thin
(2cm) minor coaly horizon, all suc-
ceeded by a dark grey silty-sandstone
(45cms). Rootlets penetrate both silty-
sandstone horizons and appear to thin
out upwards. Plant fossils are to be
found at both exposures. Some spec-
imens observed at Exposure No.2 are
suspected by friend of the group Chris
Hill to possibly belong to the genus
Torreya, relatives of the modern Yew.
Preliminary logs of both re-exposures
can be found amongst the Additional
Information.

Vertical rootlets at Exposure No.2
penetrating light and dark grey

horizons

Now to the hard work. To make
a success of the work so far TVRIGS
needs to undertake a programme of
study during 2018 and beyond. Some
urgency may be needed as it is al-
ready obvious that the life of the re-
exposure may be limited. There has
already been some deterioration and
slippage, particularly at the upper ex-
posure which is likely to need regular
clearance. Beds there also need to re-

stabilise. Care is advised if visiting at
the moment.

• A detailed log needs to be made
entailing cleaning and extension
of some of the currently exposed
beds.

• Equally important will be a de-
tailed investigation of the or-
ganic deposits, especially at the
upper exposure, and it is hoped
to encourage Chris Hill to bring
his expertise to focus on that.

• A preliminary report is currently
being compiled to set out the
scope and objectives of the work.

You have been warned.

The Permian World
by ALAN SIMKINS

TVRIGS core area encompasses
land north and south of the River Tees.
North of the Tees with the exception
of one or two sparse outcrops of Tri-
assic rocks we encounter the Permian
World.

Whilst there are a number of Per-
mian outcrops in Hartlepool (mainly
Ford Formation and Roker Dolomite
Formation) and Darlington (mainly
Raisby Formation) districts the major-
ity of accessible, informative working
quarries lie just outside TVRIGS north-
ern boundary. We had promised our-
selves a day out for some time, and
with preparatory organisation com-
pleted, Monday 10th July 2017 saw a
group of half a dozen or so TVRIGS
members visit the two working quar-
ries of Quarrington Hill Quarry and
Thrislington Quarry.

Both quarries had benefitted from
the attention of the Heritage Lottery
funded Limestone Landscapes Partner-
ship project, now completed. Attached
is information produced by the Lime-
stone Landscapes Partnership. Also at-
tached are extracts from the 1978 Na-
ture Conservancy Council publication
on significant Permian and Triassic ex-
posures in Durham County.

At Quarrington Hill Quarry (re-
cently reopened), following an oblig-
atory Health and Safety video view-
ing, we were firsly escorted to an in-
terpretation panel sited overlooking a
section of the quarry providing excel-
lent views of the aeolian Yellow Sands
passing up through the marine Marl
Slate into the Raisby Formation (pre-
viously the Lower Magnesian Lime-
stone). Afterwards we walked down
to the quarry floor and inspected the
above formations more closely, noting
the presence of some significant faults.

Moving on to Thrislington Quarry
on the west side of the A1 we needed
no escort this time to walk to an in-
terpretation panel overlooking part of
this much larger quarry. Again the
Yellow Sands and Raisby Formation
formed the commercial output of the
quarry. The intervening Marl Slate
has no commercial use and had been
dumped in a non-operational part of
the quarry. We were fortunate to be
transported to this part of the quarry
for two hours of fossil hunting.

The Marl Slate,

“ comprises a succession
of thinly laminated calcare-
ous siltstones and thin silty
limestones rich in bitumi-
nous and other organic ma-
terial. In an unweathered
state it is dark grey in
colour. . . 6 ”

The Marl Slate is renowned in
County Durham for its fish fossils. Fish
material is abundant and ranges from
isolated fragments to occasional com-
plete specimens. Palaeoniscum is the
most common fish genus found. Plant
remains are also occasionally found.

In our two hour search we found
numerous fragments of fish remains
but no complete specimens. Some
plant remains were also collected,
probably of the genus Cordaites which
existed through Upper Carbonifer-
ous (Westphalian A) into Upper Per-
mian times but became extinct before
the end Permian. These trees were
thought to attain a height of 30 me-
tres with diameters of more than 1 me-
tre at the base. The occurrence of plant

6Bell, Holden, Pettigrew and Sedmann, The Marl Slate and Basal Permian Beds at Middridge Quarry, County Durham Procs. Yorks. Geol. Soc., (1979)
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remains in this marine deposit is sug-
gestive of a “near shore” environment
with land to the south and west.

“ . . . the Marl Slate in south
Durham accumulated in a
near shore depositional en-
vironment of shallow wa-

ter facies contrasting with
the deepwater environment
in the main Zechstein basin
to the north east.6 ”
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Geological Mapping of (part
of) our Yorkshire Coast and
Becks

by ALAN SIMKINS

Readers will recall that 3 years ago
three students from Durham Univer-
sity Earth Sciences Department com-
pleted mapping projects covering the
area from Saltburn to Kettleness.

Now in 2017/2018 another 2 stu-
dents from the same university have
completed similar projects, this time
from Saltburn to Skinningrove, and
from Skinningrove to Staithes by Amy
Everton and Isabel Pierce respectively.

As we had hoped, a presentation
of their work was given to TVRIGS
members in January 2018 by Amy and

Isabel. They have provided copies of
their dissertations which have been
circulated, with copies also stored in
the TVRIGS archive at Margrove. A
copy is included in this newsletter’s
Additional Information.

Some of the interesting findings
are:

• The possibility of Cleveland
Ironstone Formation outcrop in
the highest exposures in Salt-
burn Gill (and Darnbottle) previ-
ously thought not to be exposed
in the gill.

• The probability of expo-
sure of the Whitby Mud-
stone/Dogger/Saltwick junc-
tions in the upper reaches of

Saltburn Gill (here called Mill-
holme Beck). See attached
sketch of outcrop from the dis-
sertation.

• The identification of several ex-
posures of Saltwick Formation
not previously recorded on our
database.

• Confirmation of Scarborough
Formation exposures in the mid-
dle reaches of Kilton Beck down-
stream of Goat Scar.

Our thanks are given to Amy and
Isabel who we hope enjoyed an inter-
esting if occasionally muddy mapping
project.

Sketch of the Dogger Formation beside Millholme Beck
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