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Editorial

This issue of The North West Geologist contains a huge variety both in
subject matter and in style. The lead article, by Professor Mike Russell of
Glasgow University, is a synopsis of the lecture which he gave to the MGA in
November 1995, and is a biochemically complex but brilliant piece of work,
much of it theoretical. The papers by Robin Grayson er al. and by Andrew
Tenny follow the more usual, local-interest and factual style of this journal,
while two shorter contributions, by Tony Browne, and a delightful picce by
Harry Holliday, form more leisurely reading matter for the end of the day!

Your team of editors welcomes such variety which is, after all, the key
to survival of the fittest in a competitive world | Our pleas for contributions
made in the previous issue clearly had some effect - this year we have actually
had o hold some articles over until 1997. Apologies to those authors, but
please keep the contributions coming in - serious papers, shorter articles, book
reviews, field trip reports, letters, cartoons etc. - we will consider them all !

John R Nudds Sheila Owen Tom Metcalfe N.C. Hunt
Spring 1996

Notes for Authors

Articles and suggestions for future issues are always most welcome and
should be sent to either Dr John R Nudds, The Manchester Museum, The
University of Manchester, Oxford Road, Manchester M13 9PL, or to N.C.
Hunt, Department of Earth Sciences, The University, Liverpool L69 2BX.
Articles should be typewritten or preferably on disk, if possible in Wordperfect
(Windows or DOS), and may be up to 3,000 words in length. Figures should
be designed for reduction to fit a maximum frame size of 180mm x 125mm.

Copyright

Copyright in The North West Geologist as a whole is held by the
Liverpool Geological Society and the Manchester Geological Association.
Copyright in the individual articles belongs to their respective authors.

Back numbers of The Amateur Geologist and The North West Geologist
Limited stocks of most previous issues are held in Manchester and
Liverpool and copies can be obtained by application to the editors.



IN BRIEFE....

FRSC for "Bill" Sarjeant

Professor William Anthony Swithin Sarjeant, known affectionately to
many of you simply as "Bill", has been elected this year to a Fellowship of the
Royal Society of Canada. His citation reads:

"William Sarjeant, University of Saskatchewan, has not only published
numerous significant articles on fossil vertebrate footprints and fossilized
microplankton but has also become a well-known authority on the history of
geology. His book on fossil and living dinoflagellates is recognized as a
leading text. Publications on acritarchs have received wide acclaim. His
international bibliography covers all publications in the Latin alphabet pertinent
to the history of geology from its beginnings to 1984. The only one of its kind,
and one which has brief biographies of authors as well as references, it has
become an invaluable research tool for geologists and historians alike.”

Bill Sarjeant has now been at Saskatchewan University since 1972, but
prior to that spent almost ten years in the Department of Geology at Nottingham
University during which time he became known to our membership. He was
founder of the Peak District Mines Historical Society and a founder of the East
Midlands Geological Socicty, serving as the first editor of one of our sister
journals, The Mercian Gealogist. Your editor takes great delight in sending Bill
congratulations on behalf of the MGA and the LGS, particularly as he served
as my own tutor during my undergraduate years at Nottingham. I remember
him saying that his choice of specialisms of DINOflagellates and DINOsaurs
took him from the sublime to the ridiculous !

Lottery win for the Geological Museum

In the last issue we reported on the changes taking place at the former
Geological Museum in South Kensington, now the Geological Department of
The Natural History Musecum. In December the Heritage Lottery Fund
announced that the NHM's application for a £6 million grant has been
successful and this will enable all three phases of the scheme 10 be completed,
phase 1 by July 1996 and phases 2 and 3 in summer 1998.

The world’s oldest footprints ?

According to a Reuter report from Perth, Australia (The Times, 14 July
1995), scientists in Australia have found what they claim are the world's oldest
known fossil footprints, apparently formed by 1 m long scorpions and
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HOT WATER AND THE EMERGENCE OF LIFE
by Professor M J Russell

Life will incvitably emerge on any water-covered rocky planct which
hosts a CO, atmosphere, A high pressure of carboa dioxide (say ten bars)
makes ocean waters mildly acidic (Grotzinger & Kasting 1993) as well as
oxidised ("electron-poor™):-

H,0 + CO, -> H,CO;-> H* + HCO*

Water involved in the kind of hydrothermal systems that feed black
smokers would also be rendered acidic as H,O splits to form insoluble
hydroxides and hydrogen ions (protons) (c.g. Russell 1992). But the ocean
waters gravitating downwarnds into brittle oceanic crust at a distance from ocean
floor spreading centres would split, in part, to hydrogen gas and some soluble
hydroxide, the whole re-emerging 2t 150-250°C as strongly reduced alkaline
springs (Macleod et al. 1994). In such a hydrothermal system a portion of the
H,CO, would have been reduced to kinetically stable acetate (CH,COO-) (Shock
1992). So these medium temperature springs would be out-of-equilibrium with
ocean water. In fact the redox potential of the Hadean ocean and the spring
waters differs by about 300 millivolts (Figure 1) (Russell & Hall in press). We
might expect these two fluids to "titrate™ and equilibrate to produce 3 mineral
flocculant. Afier all the acid ocean would contain ferrous iron supplied by
as HS. But what actually happens is that iron monosulphide bubbles form as
a result of the precipitation of a2 semi-permeable membrane (Russcll er al.
1993). This colloidal mcmbrane prevents equilibration. Thus an encrgy
potential or electromotive force (emf) of 300 millivolts is maintained. This is
because the "clectron-rich” molecules dissolved in the hydrothermal solution
which are trapped within the bubbles are frustrated in their attempts to
neutralise the “electron-poor” molecules of the ocean. Also, in Life itself
protons on the outside of a membrane generate a gradient, or protonmorive
Jorce, across a phospholipid membrane which drives metabolism by what is
known ss oxidative phosphorylation. So we could think of this potential,
maintained by the spontancously generated iron sulphide membrane, as a
precursor to the protonmotive force (Anthony 1988). How would this force be
used to drive a primitive metabolism?

On our planct ten atmospheres of carbon dioxide not only made the early
ocean acidic, but as carbonic acid it would have infiltrated the iron sulphide
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Figure 1.

Eh-pH diagram illustrating estimated Eh, pH and temperature

contrast in the submarine hot-spring mixing environment between: (a) off-ridge
hydrothermal solution cooling from 200°C; and (b) Hadean ( ~4.2Ga) seawater
at 60°C with a fugacity CO,(g) equalling 10 bars. We assume that a
spontancously precipitated iron monosulphide membrane is a barrier to
equilibration between the two solutions leading to a natural protonmotive force
(i.e. pH difference) as well as a redox potential (i.e. Eh difference).
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intimated here are comparable to the most ancient of the biochemical cycles,

i.e. the reduced Krebs (citric acid) cycle (Russell & Hall in press).
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bubbles. Here, on reaction with the hydrothermal acetate and hydrogen, it
contributed to the generation of larger organic molecules by driving the Krebs
(citric acid) cycle in reverse, zlbeit somewhat inefficiently (cf. Hartman 1975).
Particular polymerisations hydrogenations may have been catalysed by the iron
monosulphide (mackinawite: FeS,,,) comprising the membranc. This was
encouraged by the diphosphate also derived from the early oceans.

The “degenerate”™ monophosphate was converted back to the diphosphate
by the hydrogen ions translocating across the membrane from the acid ocean,
the first example of the power of this aaturally occurring protonmotive force.
The generation and subsequent cleavage of carboxylates increased the osmotic
bubbles to fail. New membrane (forming daughter bubbles) was produced as
further colloidal iron sulphide precipitated at the interface of the sulpbur-bearing
hot spring waters and the iron-bearing acid ocean (Figure 2) (Russell & Hall in
press).

Amino acids were generated as hydrothermal ammonia reacted with the
simpler acetates (Russell & Hall in press; see Hennet er al. 1992). These,
joined in short peptides, ligated iron sulphide centres in the membrane to
produce primitive enzymes which would have directed further polymerisations
cleavages. To this day iron-sulphur proteins are a constituent of the membranes
in all bacteria. The genetic code, and the PNA and RNA worlds, would have
been later developments, bt in this same milieu (see Bohler 7 al. 1995).

So we can see that Life not only emerges at the redox front in the earliest
deep oceans, but that it has evolved to exploit 2ll redox fronts wherever liquid
water is available between -2* ~116°C.
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THE PALAEONTOLOGY OF SPARTH BOTTOMS, ROCHDALE
by Andrew Tenny

HISTORY

Many people reading this article will have heard of famous arthropod
yielding fossil localities of Carboniferous age such as the Mazon Creek
Formation of North America, the ironstone nodules of Coseley near Dudley and
the more recently investigated Geologists’ Association rock store at
Writhlington. However few may be aware that in the first decade of this
century Rochdale was the site of one of the most productive and prolific sources
of these fossils in the U.K.

Rochdale stands at the edge of the Pennines and is bordered to the north
and east by Namurian and Lower Westphalian A age sandstones, shales and
coals. The town itself is built on glacially deposited sands and gravel. Close to
the centre of the town, faults bring strata of mid-Westphalian A age to the
surface in two small hills bounded to the north by the River Roch and the south
by glacial deposits. In the late 19th Century, as Rochdale's industries expanded,
the hills were exploited for brick manufacture and a colliery was opened
ncarby. Several brick-making companies began quarrying operations and
quickly exposed a large section through the hillside, the strata uncovered
comprising clays, shales, thin coals, sandstones and ironstone bands determined
as lying between the Royley/Arley coal seam and the Neddy Mine. The
following section was taken from the Sparth Bottoms Colliery shaft lying a
quarter of a mile from Sparth Bottoms Quarry :-

To Bottom of Neddy Mine............ceee 66 ft

GO n i sosrsonve 663 Sresaius eaona s aensaveSAESaIN LS 4ft
SRR - o i iy asaan na 4ft6in
Bhale. ciiiicinissiniie ssasisisses siaksisasssnss 121

L P 12 ft
Y I A S RSP RS T S S Sl 8in
SR CIETIS, .. o o /o in o i e i e e vt 1 fi
8 R e R e s P O G S A T e esd 6in
SERL ORI . coaiccivsmvissnasansassrrasisrsing 3ft 10 in
SADIIBIONE . o isinsinsasspisneinissasesnsssssvsatsns 161

0 O e R T S P A e 0 g$fr
SandStONe. . ..ovoeereeiaerrrarrarnenrneen e sranans 15 fi
1 R e LD e Ve S P Ve et 4ft



Contemporary reports from the quarry site described similar beds of shale
and sandstone which yielded a wide variety of fossilised plant material scattered
in a band some 135 to 180 ft above the horizon of the Arley Mine. This
comprised large quantities of Calamires stem material and leaf bearing branches
such as Asterophyllites, scrambling sphenopsids such as Sphenophyllum,
pteridosperm leaves including Newropteris, Alethopteris, Mariopteris and
Cyclopteris, ferns such as Pecopreris, lycopsid and calamitic cones and
Cordaites remains. This plant material could be found both in ironstone nodules
and preserved as impressions in the shale and was generally well-preserved and
showed little sign of wear or decay. Further discoveries were made in
September 1894 when Elijah Swan, the foreman in charge of brickmaking at
Messrs Brierly and Sons Limited Brickworks, uncovered an upright tree trunk
and carefully removed the shale from it to reveal an in situ Sigillaria attached
10 its stigmarian root system. The trunk was 7 ft tall and at its base had a girth
of 5ft 6 inches. Four roots branched off from the base and then bifurcated,
extending some 3ft from the trunk before merging with the surrounding shale.
The trunk was removed and given to Rochdale Museum for preservation and
display and a cast taken of the Stigmaria which proved 1o fragile to be
removed. In December of that year a second trunk was uncovered this time
lying horizontally. It was measured at 46 ft long and was on average about 1
ft in width. Subsequently more trunks were discovered though none as well
preserved,

However, Sparth Bottoms’ fame did not come from its flora, but from the
exceptional variety and number of arthropod fossils found preserved in its
ironstone nodules. During the early 1900's scveral local collectors including Mr
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William A Parker, Mr Walter Baldwin and Mr W.H Sutcliffe were active in
the quarry or were supplied with fossils by the quarrymen and in 1900 a nodule
split by a Mr Frost, one of the foremen of Ashworth’s Brickworks, revealed a
specimen of the xiphosuran or King Crab, Euproops (formerly Prestwichia)
rotundara, which stimulated increased interest in the site. Shortly afterwards,
further excavations revealed a band of nodules with a prolific fauna of non-
marine lamellibranchs including Carbonicola acuta (the most numerous species
found), C. robusta, C. turgida, Naiadites modiolaris, N. carinata, N.
triangularis and N. elongata and it was this bed which was found to be the most
mpmmmdsmmmpodsmlhebnmmgmnylm the

lunatus.

mwdy:demﬁedu&wemmqu)ecmdnympo&. A second
arthropod bed was located approximately three feet higher than the Carbonicola
horizon and produced the scorpions, Eoscorpius sparthensis (s ncw species and
first found at Sparth) and Alloscorpius woodiana. Discoveries continued over
the next fow years and by 1911, the quarry had produced approximately 460
arthropod specimens collected from the two horizons mentioned above and from
a third, several feet higher than the Carbonicola band.

Quarrying activities at Sparth ceased shortly after 1910 and with no new
faces being exposed, the supply of fossils ended and there were no further finds
thereafier. For much of the rest of the century the site was used as 3 rubbish
dump and was largely infilled before being landscaped in the mid-1980's o
form part of Rochdale's Mandale Park. The shape of the quarries is still visible,
have undergome tree planting. A study in the 1980's to investigate the
possibility of reopening Sparth with a NCC grant specifically for the collection
of fossils concluded that given the exteasive building that has taken place
around the edge of the quarry, further excavation will not be possible and sadly
Sparth can no longer be used. However, many of its fossils are still in existence
and are held in the collections of The British Museum of Natural History, The
Manchester Museum, Bolton Muscum and Rochdale Museum Service. The
displays of the Stratigraphic Hall at Manchester Museam include replicas and
originals of several Sparth fossils including Pygocephalus cooperi, Stenodiciya
lobata, xiphosurans and plant material.
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REVIEW OF ARTHROPODS FROM SPARTH BOTTOMS
(Numbers of cach species recorded, where known, in brackets)

N&Smhumlmtm%mwm&d,mdmw




Acantherpestes giganteus (1)

Stenodictya lobata (2) - wing impressions

Arthropods of uncertain affinity

Two of Sparth’s arthropods have yet to be placed in a particular group.
These were Rochdalia parkeri and Cyclus johnsoni. Rochdalia parkeri has beea
described as being either a branchiopod crustacean or an insect nymph and was
represented by one specimen. Cyclus johnsoni was one of the most numerous
of the Sparth arthropods with 81 specimens being recorded. These have been
classified variously as being xiphosurans, eurypterids or crustaceans as they
resembie the ectoparasitic branchiura or fish lice, but have z2iso been described
as copepods.
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The Sparth beds also produced a number of fish species represented by
individual scales of Strepsodus saurcides and Crenodonia and the whorled egg

case Paloeaxyris prendelli.

DISCUSSION

The extensive utilisation of Westphalian age sediments, both for the
extraction of coal and for building materials has led 1o the exposure of many
horizons and the detziled study of the palacontology of the sequence for
stratigraphic purposes. Conscquently large numbers of fossils have been
uncovered and examined from marine, lacustrine, deltaic and terrestrial facies.
Plant fossils are most commonly found 2s casts or moulds of the woody and
robust stems of lycopsids and horsetails in sandy river sediments through to the
carbonised adpressions of the more delicate foliape fronds found along the
bedding plains of the shales and mudstones laid down in clastic swamps.
Animal fossils arc not uncommon, particularly in the marine bands and
lacustrine deposits. In the latter, beds of non-marine bivalves occur at many
horizons together with fish remains and small crustaceans such as ostracods.

Even at horizons where body fossils are not present, the fauna of the time
can leave its mark through burrows and trzils left on the bedding plains of the
sediments. The fossil record therefore is good for certain environments notably
swamps and lakes where conditions were such that organic material could be
buried by inflows of sediment and thus preserved.

However, conditions for preservation in the terrestrial eavironment of the
time were poor and the representation of land life has largely resulted from
material which fell or was flushed into the swamps. Such events were common
place as is evidenced by the guantity of plant material preserved, but relatively
little animal material can be found. What has been uncovered is usually found
rapidly around a nucleus, usually organic, which would become encased in 2
hard nodule. This often formed so rapidly that there was little distortion of the
material and it was then protected from subsequent compression. Siderite nodule
bands exist 2t mzny horizons and often contain plant or aquatic animal material
such as bivalves. Nodules may also contain elements of the aquatic faunas
which were rarely preserved under normal conditions such as the xiphosurans
and larger crustaceans. Al certain localities a small proportion of the nodules
arc found to contzin elements of the terrestrial faunas as well and it is from
these that the majority of discoveries have come.
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From what has been uncovered, a picture has been built up of the forest
animal life. The forest faunas were dominated by arthropods with many groups,
some now extinct, being represented. Insects were common and there were
many types of myriopod some of which such as Acantherpestes giganteus grew
to impressive sizes. The major predators of these invertebrates were the
arachnids. Many different groups of arachnid have been found some such as the
scorpions and uropygids are extant today, but many such as the spider like
trigonotarbids and anthracotarbids are now extinct. Rarer elements of forest life
were the vertebrates such as the snake-like aistopods and the larger carnivores
such as the loxomattids.

Until recently, there have been very few discoveries of such arthropod-
bearing localities in the Manchester arca, Sparth was the most prolific site,
although Euproops rotundara had beea found in nodules from Glodwick
Colliery in Oldham, and arthropods were obtained from the horizon above the
Five Quarters Mine on the banks of the River Irwell. Recently, however, a
number of new localitics have been discovered in guarries and colliery waste
tips around the region which have produced very similar fossil assemblages to
those found at Sparth and it appears that such sites are more numerous than has
been thought.
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THE CHESHIRE BOULDERS
by Tony Browne

In the transactions of the Manchester Geological Society for 189091 is
an article entitled, *The Cheshire Boulder™, which refers to a report given on
December 9th 1890 to the society by its secretary, Mr Mark Stirrup. This
records a large boulder of volcanic rock lying in a field about half 2 mile from
Ringway Church by the Ringway to Northeaden road. It was to be moved 1o
Sir Edward Watkin's grounds in Northenden.

Reading this item recently I wanted to establish what had happened to the
stone. | found that Sir Edward, 3 prominent Manchester businessman, had
lived at Rose Hill on Longley Lane in Northenden. 1 zlso kmew that these
grounds were now being developed by Morris Homes and wondered if the rock
was under the soil once more, beneath 2 new house. Taking a flying visit 1o
the site, now named Watkin's Wood, and meeting a very help representative of
the company, I found that the boulder was clearly exhibited as a feature in front
of the old hall. It was lying on a concrete replica of a tree stump.

The rock is an andesitic pyroclastic ash, almost certainly from the
Borrowdale Volcanic Series (BVS) and one of the largest glacial erratics o have
been found on the Cheshire Plain, being 3.5m in leagth and 2.1m across at the
widest part. It is most satisfying to know that Morris Homes have preserved
this important boulder.

In May 1987, following in the footsteps of Mark Stirrup and almost a
century later, | came across another large erratic by the side of Yewtree Lane,
near Ringway Church. This appears to have been removed from the ground
by the roadside. It was due to be covered up again under a new airport ring
road. This rock is an andesite, well striated on one side and measuring 1.22m
by 1.31m. Explaining the significance of the boulder to imterested parties, 1
obtained the consent of the airport authorities to remove it, the agreement of the
Bollin Valley Project to provide a site, and the construction firm of Gallinfords
w move it, which they kindly did some time later. It now stands in Sunbank
Wood near the Sunbank Lane entrance (SJ798843) in the Bollin Valley.

The Ringway arca was obviously a good location for the deposition of
andesite crratics from the BVS. In 1926 a report of the Altrincham Naturalists
refers to two large boulders along the edge of Sunbank Wood. In 1935 one of



these was moved to the entrance to Cotterill Clough Nature Reserve as a
memorial to the Cheshire naturalist, Thomas Coward. This can be seen by the
footpath to the Cheshire Wildlife Trust reserve at SJ802838, Again, it is an
andesite, 1.37m by 1.2m. This rock was presented by Mr Alfred Booth and
moved by Walter Knott of the Ramblers Federation with assistance, no doubt.
It would be of interest to know where that second Sunbank rock is now. It
seems to be poetic justice that the site found for the airport erratic in Sunbank
Wood is a stone's throw from where the other two were noted.

Across the county at the mid-Cheshire Ridge in October 1990, builders
carrying out alterations to a farmhouse in Boothsdale, below Kelsborrow Hill,
found a large buried rock. The house owners, Margaret and Alan Hough,
wisely had the stone extracted and placed as a garden feature, This erratic is
also a BVS andesite, measuring 2.3m in length and 1.35m at its widest, This
was an important find as it is second in size in the area to the 2.76m andesitic
agglomerate on the side of Eddisbury Hill. Is there any significance in the fact
that these two large stones have been found below ancient hill forts ?
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THE STORY OF AN OLD, OLD, PUMP
by Harry Holliday

In the sparscly populated valley called ROCHER, after the year 1712, 2
large steam pump was delivered to unwater the coal mines to the south of
OLDHAM IN THE COUNTY OF LANCASHIRE. Called an atmospheric
engine, this invention, far ahead of its time, was made 10 pump water up a shaft
from the CANNEL MINE SEAM, from a depth of 250 feet and then into the
river MEDLOCK nearby. Made by NEWCOMEN of DARTMOUTH,
DEVON, the first use of steam for pumping brought the world from horses
lifting buckets up shafts, one bucket every five minutes, to many gallons
pumped at, say, five strokes a minute, a great improvement to 2 water troubled
pit.

The coal pit near OLDHAM was called Fairbottom Colliery and in the
few years that the pump first worked, the local people saw its beams bobbing
up and down and so called it *Fairbottom Bob's™. It was soon realised that the
full potency of its power was not being realised due to the principle of cooling
the piston chamber with cold water which created a vacuum and so drew the
piston and also the beam back 0 its neutral position ready for the next stroke.
As the years moved on it fell into disuse and so began to decay with time.

Just behind the pumping station afier the turn of the century (i.e.1800)
was 3 house and a ganden. A Mr BAILEY who lived there looked afier
FAIRBOTTOM BOB'S and he himself came to be called BOB. (This was
probably not his name st all.) BOB had his photo taken some time after 1865
standing in front of his beloved engine, the both of them past their best in looks
and somewhat ravaged by time {Fig. 1).

The engine took on its second life in 1834 when after renewal of some
important parts, it was once more fired up and worked for zbout six years after
which time in a state of disrepair it began to fall apart. The wooden beam
began to bend and all the metal parts became badly rusted so it was offered to
the Jocal council in case they would buy it. The offer was declined and so
more scasons came and went.

In 1925 2 Mr MAINWARING, out on a Sunday School walk, passed by
the spot now called BOB'S GARDEN. He was much impressed by his visit
and so the next weekend he came again and drew some sketches of this proud
old machine and the sitc around it. Many years later in 1981 he painted a
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Figure 1.
"Fairbottom Bob's": a Newcomen engine of 1705 with Mr Bailey, at Bardsley,
Ashton in Lancashire.

Steam entered the cylinder at low pressure (2lbs per square inch above
atmospheric pressure). This extra 2ibs allowed the sheer weight of the pump
rod down the shaft sides to sink down lower and the piston on the other end of
the beam to risc up the cylinder. The low pressure steam was then condensed
by a jet of cold water which created a partial vacuum beneath the piston. At
this moment atmospheric pressure acting on the open-topped cylinder pushed
the piston back down, thus lifting the pamp rods up once more, making the full
working stroke 2t about 12 strokes per minute.
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Figure 2.
Painting by G.Mainwaring (1981) made from sketches drawn in 1925,
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