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Editorial

Welcome to this special issue of Stonechat i one with no reports of our

meetings at Forest School! You will be well aware that the Club has

been o6in | ockdownd si nc soplannedtalkaont mee
the economic geology of the Weald, how geology influenced the
construction of HS1 and the London Underground, coccolithophores,
extinctions at the Eocene/Oligocene Transition 34 million years ago and

research on New Zealand tectonics were all cancelled.

You will see (page22) t hat this yearo6s AGM happe
were circulated and absence of dissent taken as agreement. Your
Committee also got to grips with Zoom, a virtual-meeting software

(page 16), to see whether it would be feasible to hold on-line lectures.

Thanks to Craig and John Lonergan, our November speaker, Chris

Duffin, successfully Zoomed his talk to a joint (
West Sussex Geological Society (see page 23).

Ne xt year 0s programme wi | | obviously
make with tiers, lockdowns, partial lockdowns and vaccine delivery, but

we hope to run more joint Zoom meetings to cover the period when we

canbdt meet at Forest School . Pl ease w
your email in-box for the latest news on this.

‘God I miss Brexit!”

Back
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AlanCharCqd OEA #1 OA60 EEO0O0O

by Gordon Judge

AIanJackag(l 1997) was the Clubods f
to 1997. Surprisingly, his biography has not hitherto appeared in the
pages of Stonechat.

Alan went on from a public school education in Hampstead to study
Natural Sciences at Emmanuel College Cambridge, but this was
interrupted by his call-up for National Service. After learning to drive a
tank in the Royal Armoured Corps, he volunteered to learn Russian,
and became an interpreter in the British Army of Occupation in
Germany from 1946 to 1948. On demob, he completed his
undergraduate studies at Cambridge and proceeded to study the
Triassic archosaurs (early ancestors of dinosaurs) of Tanganyika for his
doctorate.

At the NHM
After a brief spell lecturing on zoology in what is now Ghana, in 1957 he
j oined t he Nat ur al Hi story Mu s

Department; and four years later, he was transferred to its dinosaur-rich
Vertebrate Palaeontology Department, which better suited his interests
and character. He became Curator of Fossil Reptiles and Birds in 1961,
and Principal Scientific Officer in 1964. He tried to sort out how the
structural differences between the main dinosaur groups determined the
way they functioned: his interpretations of their differing solutions to the
problems of efficiently carrying and moving their great weight remains a
major contribution to this field. A meticulous worker, his research papers
were always clearly expressed, with the structure of argument plainly
laid out and facts clearly distinguished from interpretation.

i rst



Field work

Alan loved travel: he climbed mountains in Peru and visited Timbuktu in
a Morris Minor. He led a four-month expedition to Zambia and Tanzania
in 1963, which collected over five tons of material. He also collected in
Lesotho in 1966-67 (when the expedition found the oldest articulated
skeleton of a mammal), in Queensland (1978) and, with Beijingd s
Institute of Vertebrate Palaeontology and Palaeoanthropology, in China
(1982), and visited many fossil sites in Argentina in 1995.

Baryonyx

In January 1983 the British plumber and
amateur fossil collector William Walker
explored the Smokejacks Pit, a clay pit in the
= Weald Clay Formation near Ockley. He found a
£ ¥ rock in which he discovered a large claw, but
— after piecing it together at home, he realised
the tip of the claw was mlssmg Walker
“'® returned to the same g xx S —

spot in the pit some weeks later, and found the
missing part after searching for an hour.
Walker's son-in-law later took the claw to the
Natural History Museum, where it was
examined by Alan Charig and Angela Milner,
who identified it as belonging to a theropod
dinosaur. More bone fragments were found at
the site in February, but the entire skeleton
could not be collected until May and June due
to weather conditions at the pit. A team of
eight museum staff members and several BPELVING into ancient
volunteers excavated 2 tonnes of rock Matrix e e Sarties  Heh
in 54 blocks over a three-week period. Walker St \ :
donated the claw to the museum, and the aﬁgg:t 'gfg’:m?:se':mmgde
Ockley Brick Company (owners of the pit) | 5fyears old. 5

donated the rest of the skeleton and provided Helping to keep track
equipment. of xbem is 1he Horsham

In 1986, Charig and Milner named a new ‘37) and’"a world
famous dinosaur expert,

genus and species with the skeleton as the AlanChang as president.
holotype specimen: Baryonyx walkeri, an Early " the off‘c:al

o hoaat . dmcnpﬁon of the dinosaur
Cretaceous fish-eating dinosaur. remains found near Ockley

in Surrey four vears ago by
The educator Bill Walker.

In 1970 Alan wrote the text for the Brooke  Miner, Charig and HGFC
Bond Picture Cards series Prehistoric (T Advertiser, Sept 1987)
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Animals, which must have had a significant impact on young people and
their interest in prehistoric animals.

"~ As his obituary in the Independent declared:
fit was the work of such scientists as Alan
Charig in the 1970s that started to bring these
ancient reptiles out of the laboratory and into
wider public awareness, with the help of
television and of a new generation of
illustrators with talent and imaginatio n o .

In 1974, he wrote and presented a 10-part BBC television series on the
study of vertebrate fossils, Before the Ark and, with Brenda Horsfield,
wrote an accompanying book. His second book, A New Look at
Dinosaurs (1979), was an even greater success and was translated into
several languages.

His work on dinosaurs at the museum brought him into contact with the
public, which gave him the opportunity to use his ability to explain
science clearly in simple terms. He enjoyed meeting the public,
especially children, and was an entertaining lecturer. He was known to
write detailed letters in response to written questions and ideas from
member of the public, again particularly children. He was an excellent
and entertaining lecturer, in demand at schools and undergraduate
societies, and he gave freely of his time and energy. He was gregarious
and garrulous, a strong supporter of such scientific dining groups as the
Tetrapods Club, a club for palaeontologists and anatomists that dates
back to the time of Thomas Huxley. He also planned exhibitions,
notably in the Fossil Mammal Gallery between 1970 and 1988. He
retained his fluency in Russian from his Army days and gave classes in
conversational Russian for his colleagues.

The Archaeopteryx debate

Alan relished controversy. He enjoyed disentangling the various
components of a scientific theory, and argued his case robustly but
always fairly. This, was most clearly seen in the 1980s, when he sprang
to the defence of one of the museum's most treasured fossils - the
beautiful skeleton of the earliest known bird, Archaeopteryx, complete
with clear impressions of feathers and wings. A new theory of the origin
of life, propounded by the astronomer Fred Hoyle, required that this
fossil had to be a forgery 7 a theory which inevitably attracted much
media attention. Alan and his colleagues comprehensively demolished
this idea in a 4,000-word paper in the journal Science, but he resented
the waste of scholarly time, describing it as "using a sledgehammer to
crack a rather trivial nut".



Despite long periods of poor health, Alan made many original scholarly
contributions to dinosaur science, including an hypothesis to explain the
unusual pelvic structure in plant-eating dinosaurs, which he referred to

i nf ormal | y -kaxking-onitre-ptué mgr pr obl e mé .

After retirement

Af ter his retirement i n 1987 (the

continued his research work at the Natural History Museum. At this
period he also took up a two-month research fellowship awarded by the
Japan Society for the Promotion of Science. In 1995, he went on an
arduous tour of fossil sites throughout Argentina.

His final scientific publication, a monograph on Baryonyx, of which he
was the senior author, was published at the end of June 1997. At the
time of his death, two weeks later, from a stroke, he was working on
several long-standing projects, notably the description of one of the
earliest plant-eating dinosaurs, Scelidosaurus, from Dorset.

An assessment
A 2010 article in a Geological Society Special Publication offered a
possibly more rounded view of his contribution:

y ea

Al Alianl]best described as o6conservati

on palaeontological controversies and his opinions would not
conform with those favoured by the majority of palaeontologists
today. He was highly critical of the concept of dinosaur
monophyly [sharing a common ancestor], the dinosaurian origin
of birds, of the division of archosaurs into a crocodilian and
bird-dinosaur clade, and of cladistics. Several of his papers are
ICZN (International Commission on Zoological Nomenclature)
submissions, published in order to clear up taxonomic
problems, and they served to bring nomenclatural stability.

fContradicting views exist of him as a scientist and a popularist.

He has, not without contradiction, been described as
intellectually arrogant, most clubbable, humorous, charming, an
academic snob, political and meticulous. His lasting fame,
however, is that very few of uslivetobe r ef erred t o
Sagan of the BBCO or have the
dinosaur as important as Baryonyx.o

How fortunate the Club was that Alan Charig agreed to become its first
President.

Sources:
lyellcollection.org, Wikipedia, Geblgioety, New York Times, The Independent
Back
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Troll Quarry
By Bob Chandler

BRI ]

The area of Thornford, Dorset is situated in an area underlain by rocks
of Jurassic age (between about 220 and 160 million years old). In this
region, the rocks are of a marine origin and contain fossils indicating
this. In Victorian times and earlier, local stone was quarried in the area
for building, lime burning for mortar and farm usage such as installing
drainage trenches. Around Bradford Abbas and Yeovil a yellow
limestone has been extensively exploited for building. This rock is
known as Inferior Oolite, a name used, but not invented by the famous
geologist William Smith (1769-1 8 3 9 ) . Il n fact, the
its position below the rocks seen around Bath rather than its quality.
The other widely used stone, known as Ham Stone, is much used for
the beautifully cut corner pieces in the houses around Sherborne and
Yeovil. This decorative, orange coloured free-cutting stone or freestone
is a little older and was deposited during the early part of the Jurassic
Period.

terr

In earlier times transporting stone was a very expensive undertaking

and it was often more profitable to dig local pits or quarries regardless

of the stone being of a lesser quality. One such site is that at Troll
Quarry (or Trill Quarry) at Thornford on the Somerset Dorset border. At

Troll a Jurassic limestone was quarried from the middle of a sequence

of mud rocks calledt he Ful |l er 6s Earth For mat.i
from at least the early 1800s. The harder limestone beds are known as

the Fullerds Earth Rock Member and t
known as the Thornford Beds and an upper section named the Milborne
Beds. These units are sandwiched between two extensive sequences of
Full erb6s Earth Formati on, for med
t he Full er 6s
Member is rather poor

on

h

of S
Eart

7

i H 7 TETHYS
A
=/ |

Fig. 1: British Isles in the lower Middle Jurassic
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compared to the Inferior Oolite
or Lower Jurassic Ham Stone,
however it provided a source
of local stone up to its closure
long before the 1960s.
Geol ogically t
Rock Member belongs to the
sequence of rocks called the
Bathonian Stage of the Middle
Jurassic. It lies directly above
the Inferior Oolite and s

h e



therefore a little younger, but very different in character. In the Middle
Jurassic Dorset was around 30 degrees north of the equator (roughly
where North Africa is today, see Fig. 1, above). The lower Middle

Jurassic comprises yellow limestones which pas s Il nto grey
Earth clays of the Bathonian indicating a deepening of the sea. All of
these rocks are of marine origin in t

Member can be traced continuously from north of Bath to Yeovil. It is
peculiar as it is a relatively persistent band of limestone beds
sandwiched between two beds of clay. Its local occurrence has led to
suggestions that it could be a limestone reef.

Fossils from the site, particularly
ammonites, are found in many
museums and have been recorded
from Troll from about 1885
onwards. Fig. 2 is an example of
an ammonite from the quarry. The
importance of the site is the
relatively fossil rich rocks that have
been investigated by famous
geological experts of the past
including Sydney Savory Buckman
(1860-1929) who resided at
Bradford Abbas, the geologist
Horace Woodward and also by WJ
Arkell and L Richardson whose ,
account is archived in Oxford | .

University Museum. In the 1960s. ""”’“ﬂg”“'ﬁ!g" '1"30 g 8
Hugh Torrens examined the site

during the instillation of the sewage
works in the then disused quarry. Tor
be designated the O6type sectihanianp f or
ST : R Tulites Subcontractus Zone,

possibly the best section

known in Western Europe. Fig.

3 shows the only permanent

@ exposure of the Ful
Rock at Troll Quarry. Situated

in the south eastern corner of

= the site, this was designated an

s SSSI (Site of Special Scientific

Interest) in 1989.

l‘ll |

170 180 19(

00 160

Fig. 2: A Tulites sp. ammonite

Fig. 3: Troll Quarry SSSI Recently an enlargement of the



site and the instillation of new tanks by Wessex Water have provided
the opportunity to examine rock in situ during excavation. As part of the
s Site is an SSSI, involvement
= and collaboration between
| Wessex Water and Natural
England necessitated
= periodic inspections of the
e s i t edogy by the author,
' s for the Natural History
Museum, and Peter Hill (site
manager) of Wessex Water
(Fig. 4). This work has so far
resulted in a new record of
the beds preserved at the
site and confirmations of
SRS eSS SRS Torrens  earlier records. It
Fig. 4: The author in front of the temporary exposure appears that the exposure at
of Fullerdéds Earth during . . L
site, holding a copy o JTroll lies entrely within the
Thornford Beds and the
ammonites found of the genus Tulites may represent one
palaeobiospecies. The collaboration of Wessex Water with local
conservation interests have resulted in an enrichment of the knowledge
of the site and has done much to confirm earlier records by Torrens.
The author is indebted to Peter Hill and Sarah Milne of Wessex Water
and Helen Powell and Jonathan Larwood of Natural England for
consent to research the site and permit examination of the SSSI. Dorset
Geol ogistsd6 Association and RI GS
clearing the face of the SSSI.

Thomasos Hospital before

awarded a PhD for his work on the Middle Jurassic.

Back
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Club PresideBbb Chandler worked in the physiology labs of St
turni
Science &@hirley High School, gaining a OU degree in geology on
the way. He is well known as an energetic specialist in Middle
Jurassic ammonites and as a geological conservation enthusiast.
He is consultant to Natural England on quarries in Dorset and
Somerset, dron ammonites to the Natural History Museum. He is
a Fellow of the Geological Society and in December 2018 was
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Craig Lawrence

The Carolinas, North and South, situated on the East Coast of the
United States, are largely lowland regions in the hot, humid south. But
their western boundary is the Appalachian Mountains, a chain that
stretches north through Newfoundland, then, broken by the expanse of
the Atlantic Ocean, continues through Scotland into Scandinavia as the

, - Caledonian ... ~ Caledonian Range i see map
5 v Mountains S

\ / - o (left). This shared Laurentian
N Briﬁsh’/w"‘i \ ancestry of Scotland with the
el 3 M Isles - Scandinavia  Appalachian Mountains is well
a2, ¢ > g .
, ' .+ known, but of lesser familiarity
. Appalachian i i i
A 3_‘,‘_Mountains \ isamore ancient connection pf
/ 4
e \ England with the rocks that lie
\ Africa to the east of the Appalachians
: i in the Carolinas, a geological
South / ‘ : ..
Amdica formation called the Carolinia
f! / Terrane.
Carolinia
Carolinia is an exotic . . . _ .
terrane, a structure that '
originated on a distant © dpfq
. = - N\ 3
continent that was later 0(\’@ B 5 N

connected to  North ' Q° F gt

America. On the map & S .

(right) Carolinia is shown =~ < ,{;@‘%m:..,, G Nortr_‘
stretching north from the & EUs o Carolina
Carolinas into Virginia

and down into Georgia. It =% suth

is bordered on the east Carohng

by a massive coastal

pl ai n, the sediments from 200 mi

western border is a confusing amalgam of rock, including the Tugaloo
Terrane of Laurentian ancestry and a crushed and contorted clastic
wedge called Cats Square. These formations make up the Carolina
Piedmont, an area of rolling hills roughly 90 miles wide that leads up to
the Appalachian Mountains in the western part of the state.

The English connection
An explanation is in order for why | i someone who only a few years
ago knew nothing about geology i am writing a story about an ancient
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geological structure buried in the Carolinas and its distant relationship to
England. First, the English connection. | left the United States and came
to live in England three years ago with my wife, who is originally from
Croydon. We had retired 10 years befo
[in the broader sense of a timber-framed, permanent structure 1T Ed.]
deep in the North Carolina woods. Our building site was on a hillside of
eroded volcanic sediments that had been metamorphosed, tilted on
their sides, then hydrothermally altered and later run through by
Jurassic dykes. At the top of the hill were tangled piles of meta-
rhyodacite T extrusive igneous rocks that may have included the throat
of a 551 million-year-old volcano.

| marvelled at what was under my feet as we built our new home, and,
asking around about the rocks, was told to visit Phil Bradley, the state
geologist in Raleigh who was responsible for the Piedmont. So, one day
| left for Raleigh with the boot filled with rocks from our hillside, on the
first of what was to be many visits over seven years. We developed a
friendship based on a periodic bag of rocks and worked together on a
citizen science project mappingapor ti on of one of Car
features, the Hyco Shear Zone. Now, from my home in the sandstone
and mud of West Sussex, | look out on valleys that hint at the presence
of Variscan faults deep below 1 faults whose origins reach back to
tectonic events similar to those that sheared the Hyco rocks of
Carolinia.

What makes Carolinia and England distant cousins is that they were
both (Carolinia and the ancient rock underlying much of England, called
Avalonia) born of the same geological event in the Proterozoic, about
633 million years ago based on the age of zircons from Carolinia. The

event is thought to have been the
Squthern collision at a convergent plate

boundary of younger ocean crust
with older, denser, ocean crust.
The collision forced the heavier
crust to subduct, resulting in
melting of the mantle and the
movement of molten magma to
the surface. This map (left) shows
the location of Carolinia and
Avalonia, called island arcs, on
the north edge of Gondwana, with
Laurentia, ancient North America,
and Baltica, ancient Northern
British Geological Survey EurOpe, tO the WeSt.
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These island arcs formed near Gondwana and were connected to it
during the Ediacaran Period (635 17 541 Ma). All the volcanic activity
initially was 2i 6 miles underwater, but the billions of tons of lava and
tephra eventually broke the surface. Carolinia is estimated to have been
600 miles long, continually altered in shape and size by new eruptions,
earthquakes, and relentless erosion.

The building site my wife and | chose for

our yurt wa s bel ow t&ared o6Carol ini
hillside (right). At the top was the tangle

of meta-rhyodacite T where the volcano

throat or vent may have been. Down the

slope were welded tuff, flamme, bands

of hydrothermally altered rocks, and

finally, at the bottom, epiclastic layers of

sedimentary igneous rock, interlayered

with lavas and tephras. Except for dykes of Jurassic basalt, the rocks all
pre-dated the Palaeozoic. My wife and | had chosen to retire into deep
time.

Another family relationship that
Carolinia and England share are
the Ediacaran soft-bodied marine
fossils that lived on the shores of
these island arcs. At the time of
their discovery palaeontologists
did not believe multicellular
organisms existed before the
Charnia masoni and Pteridinium carolinaensis Cambrian. This may explain why
teenagers, not palaeontologists,
were the ones to find them in both England and the Carolinas.

Geological controversies

Over a 100 million years later, a new
spreading centre appeared, rifting
Carolinia away from Gondwana in the
Cambrian, and Avalonia in the early
Ordovician. These peri-Gondwanan
island arcs 1 Carolinia, Avalonia,
Meguma, Gandaria and others T moved
north, closing the lapetus Ocean and
opening the Rheic Ocean (right).
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