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Other Committee Members (with special relevant interests) are Tony Duddle (special field activities), Adrian Read (database), Jonathan Lee (BGS/Quaternary), & Steven Pawley (Pleistocene research).
EMAIL and the GSN newsletters

The GSN Newsletter has been offered in email form.  Unfortunately there have been technical problems in implementing this; moreover only a handful of members opted to receive it by email. Thus it may not be worthwhile   Meanwhile all illustrations are reproduced in monochrome to control costs.  

Paul asks………” Has anybody seen the Chalk?

Members of the Society may well be aware that I have for many years been making a study of the Cretaceous geology of the north Norfolk coast between Weybourne Hope and Mundesley. For the past five years I have been directing my attention most especially to the stretch of coast between Sheringham and West Runton. More precisely, I have been looking at the part from in front of the Two Lifeboats hotel at Sheringham to a point perhaps 200m east of West Runton.

The chalk here is only ever exposed inter-tidally and as often as not is covered with sand and or algae, only very rarely are there extensive stretches of clean chalk available for study. Of course, there are nearly always modest patches a few tens of square metres in size scattered along the beach, but it takes time and patience to integrate observations from a large number of such to gain a fuller picture of what is happening – though I have spent a lot of time over many years doing precisely that.

In respect of where useful exposures might be found, this location is extremely capricious: in over five years of observation I have never seen any chalk at all 100m either side of the Two Lifeboats hotel. Observations have always been difficult to obtain to the west of this point as far as the Lifeboat station: the beach is routinely deeply covered in sand. To the east, exposures improve in frequency and size from beneath Beeston Hill towards West Runton and the number and quality of data I have recorded from this locale is accordingly better. The scarce and fleeting nature of the western exposures forced me to concentrate disproportionately on the east. I remain curious to learn more about them.

Still, what I would appreciate from any members visiting this part of the coast is prompt notification of any occasions when and where an exposure along the beach is good when they visit it: I live in Norwich and so shall have to get there and exposures may vary from superb to unusable in the space of a single tide. (Hence, messages to the effect that “the exposure at such-and-such a place was wonderful a week ago”, are unlikely to be helpful.) So, if you visit, the exposure is good, and you’ve got your mobile with you, please use it! Likewise, if you have a camera, a good photo (with something included for scale please!) would be appreciated too. Any fossils you collect I shall be only too pleased to see and help identify.

When reporting where the good exposure is or a fossil was collected from you can add precision to the locality information by using the gaps between each pair of groynes as markers. (Think of the space between each pair of groynes as a ‘Frame’ [of reference]. How many did you have to cross when walking back to the steps or slope off the beach? Going east, there are thirteen such ‘Frames’ between the Two Lifeboats hotel, Sheringham and Water Lane, West Runton. Going west, there are six between the Two Lifeboats hotel, Sheringham and the Lifeboat station at the end of the promenade.) Take into account too the “quality” of the expansive exposure: at extreme low tide the chalk platform may be clean, but it will also almost certainly be so intensively bored by piddocks, (a type of bivalve that creates thumb-sized holes) or worms as to be unusable. Higher up the beach, a clean expanse of chalk is much more likely to prove useful.

Perverse though it may seem, the winter is when these stretches of coast are at their best: strong northwesterly gales more readily remove the obscuring veil of sand and it becomes possible to do some highly productive work. I look forward to hearing from some of you!

Paul Whittlesea

01603 452384


Has Norfolk helped to save the Planet?……

Norfolk is both the site of glacial deposits and of extensive deposits of coccoliths (i.e. the Chalk). If Dr Rigewell et al. of the University of California (A J Rigewell, M J Kennedy, K Caldeira, Science, 302, 859 (2003)) are correct those little creatures may have helped to prevent catastrophic glaciations.

Consider first what is known about the partial pressure of CO2 (pCO2) during the Pleistocene, and the consequent variation in the greenhouse effect.  Analysis of the air bubbles trapped in ice cores from the Greenland and Antarctic Ice Caps confirms that change in pCO2 is the mechanism by which changes in the Earth’s orbit (Milankovitch Cycles) trigger glacials and interglacials; CO2 seems to be nothing less than the amplifier that turns subtle changes in the Earth’s orbital geometry into cold or warm periods. At the present time the process of growth by corals releases carbon dioxide because CO2 is much less soluble in the absence of calcium ions in solution: -

Ca2+ + 2HCO3- = CaCO3[image: image1]  + CO2[image: image2]  + H2O
During recent glaciations the area of continental shelf covered by shallow seas (the neritic zone), in which corals can grow, decreased because of growth of the ice caps. Consequently coral growth was inhibited and pCO2 decreased.  Moreover, as the oceans cooled, pCO2 decreased even more because of the increased solubility of CO2 in cold water.  Both processes thus provided positive feedback to both the onset of glaciations, and later by the reverse processes, the onset of interglacials. This is the Coral Reef Hypothesis for Quaternary glacial-interglacial CO2 control, recently confirmed by measuring pCO2 in the air above modern reefs.  

Fortunately for us, corals do not alone control the uptake of calcium in the oceans; there are deep-water (pelagic) processes as well involving our friends the planktic calcifiers, coccoliths and foraminifera.  They too precipitate calcium carbonate into their ‘tests’ but differ from corals in that they continue to do so even when sea levels drop. At present the neritic and pelagic processes contribute approximately equally to release of CO2 from the oceans; thus the pelagic processes going on in the background mute the effect of the positive feedback mechanisms described above, preventing the climatic oscillations from being too violent.

Now as it happens plankton did not evolve ‘tests’ until the Phanerozoic and did not become ubiquitous until the Mesozoic; note all the Chalk in Norfolk!  This may be the reason why the last 300 Ma have been unusually free of Ice Ages, and the Pleistocene was certainly not a ‘Snowball’ period!  

In contrast during the Proterozoic (pre-Cambrian), without the pelagic processes described above, the increased planetary albedo and reduced pCO2 would have had a seemingly unstoppable effect; the plunge into glaciation would have been more extreme and more prolonged.  The resulting ‘Snowball Earth’ had to rely entirely on the slow accumulation of atmospheric CO2 from volcanic sources and reduced silicate weathering in the cold climate to bring about an eventual abrupt warming and onset of extreme greenhouse conditions.

The Proterozoic glacial deposits are often overlain by abiotic ‘cap carbonates’; previously attributed to deposition of carbonates as significant silicate weathering recommenced when pCO2 rose again. Now Rigewell et al. propose a massive increase in oceanic bicarbonate [HCO3-] during those glaciations; with reasonable parameters inserted into their model, its subsequent deposition as temperatures increased (calcium carbonate is less soluble in warm water) can quantitatively explain the cap carbonates. They also point out that the varying area of shallow water over continental shelves would have been significant with respect to the severity of the various ice ages since that time.

If you want to catch up with the current background of ‘Snowball Earth’ see ….

‘Snowball Earth’, by Gabrielle Walker, Bloomsbury, 2003  
A very ‘light’ read! 


‘Snowball Earth’, Hoffman & Schrag, Scientific American, p68-75, Jan. 2000.   Serious stuff in digestible form.

‘A Neoproterozoic Snowball Earth’ Hoffman, Kaufmann, Halverson, & Schrag, Science, 281, 1342-1346, 1998.  
The really serious stuff.







         

‘Isotopes, ice ages, and terminal Proterozoic Earth History’, Kaufmannn, Knoll, & Narbonne, Proc. Natl. Acad. Sci. USA, 94, pp 6600-6605, 1997
More really serious stuff.

While we are considering the effects of glaciation members who think that Global Warming only started with the Industrial Revolution may be interested in the following, (from various sources)

Prof. Ruddiman, (University of Virginia in Charlottesville) has noted a telltale discrepancy in the levels of greenhouse gases in ice cores and proposes that ancient human activities effected the climate much earlier than the Industrial Revolution. During the previous three interglacials between ice ages, levels of carbon dioxide and methane in the air fell in lockstep with decreases in summer sunshine caused by cyclical changes in Earth's orbit, showing the “sawtooth” pattern typical to the latter part of the Pleistocene, with a very rapid rise in temperature at the end of the glaciation followed by a slow decline in temperature and levels of atmospheric carbon dioxide and methane towards the next glaciation. But during the current interglacial both gases broke the pattern (see diagrams).  Levels of atmospheric carbon dioxide anomalously began to increase 8000 years ago, followed by methane 5000 years ago, even though summer sunshine had been decreasing.  The small consequent greenhouse effect may explain the very equable climate during which human civilization has prospered.

Ruling out possible natural causes for the increases in greenhouse gases, Ruddiman proposes that the surge of carbon dioxide was caused by early farmers clearing forests in Europe, India and China, while rice paddies and burgeoning herds of livestock produced the extra methane. He estimates that over time this activity laced the atmosphere with about 40 ppm of carbon dioxide and 0.25 ppm of methane, enough to produce nearly 0.8 °C of warming before 1700. If he is right, that just about equals the warming humans are thought to have caused since. 

An implication of Ruddiman's theory is that the warming before 1700 ­ 0.8 °C globally, but nearly 2 °C in far northern latitudes ­ may have saved Canada from renewed glaciation. If levels of greenhouse gases had continued to fall after the most recent ice age, as they did after the three preceding ice ages, glaciers would once again have spread across north-eastern Canada about 4000 years ago. 

However geochemist Jeff Severinghaus at the Scripps Institution of Oceanography in San Diego, California, is wary. "I think it's very interesting," he says, "but very speculative. I doubt that ancient humans could have done that." Others are more positive. "It's provocative," says Pennsylvania State University glaciologist Richard Alley, but "absolutely worth following up".

For relevant background reading see “Orbital insolation, Ice Volume, and greenhouse gases”, Quaternary Science Reviews, 22 (2003) 1597-1629 in which Ruddiman reviews the current understanding of Pleistocene climate and explains how recent modifications of the SPECMAP model can quantifiably explain most of the climatic variations.

Red Chalk Formation Nautiloids from Hunstanton

S.M.Bowerman

Nautiloid specimens from the Red chalk Formation of Hunstanton are rare but can occasionally be collected. Most specimens found are incomplete and are generally collected from beach level rather then in situ, so determining from which unit and zone (unit A, B, C., depending on which author is referred to) within the formation the specimen originated from is problematical. Comparison of the lithology of the matrix surrounding the specimen with samples from known levels within the horizon may be possible. For example one may carry out a clast count or sediment colour comparison, although the latter is dependent on the degree of weathering the specimen has been subject to. It seems unlikely, based on the lithological evidence of the specimens collected that any originate from the lowest unit, bed C, which is a soft, dark red marly unit. This suggests that a Middle Albion provenance for these specimens may be ruled out. Thus it is apparent that all three specimens collected are of Upper Albion Age and originate from either bed B or Bed A.

Of the three specimens collected one demonstrates complete whorls and is involuted with a small umbilicus and some suture lines are visible. Preserved shell material is also evident (see photograph below). The second specimen consists of approximately three-quarters of the original, although the specimen is extremely water worn. The third specimen is the least complete and the state of preservation is poor. The two latter specimens do not have any shell material preserved as a result of weathering and the action of water (as mentioned above), although Septa are visible on the phragmacones of both specimens.

A Nautiloid from the Red Chalk Formation of Hunstanton

[image: image3.jpg]



The above specimen, the largest collected, was found at the base of the cliff. The photo shows the actual size. Precise identification has proven difficult. The Sedgwick museum Cambridge has tentatively suggested that the specimen may be of Hunstantonensis sp. The above specimen was collected in 2002 and the photograph above shows partial preparation.

Hexanchus gracilis from the Lower Chalk of Hunstanton

S.M.Bowerman

Sharks of the genus Hexanchus belong to the family Hexanchidae and are more commonly known as six gilled sharks or cow sharks. They are well known for the difference in shape between teeth of the upper and lower jaw. Hexanchid sharks are first recorded from the Jurassic. Smart, P.J. (2001) states that Hexanchidae are represented in the English late Cretaceous by two species of Hexanchus: Hexanchus microdon and H. gracillis, both species being known only from rare isolated teeth in England. A single specimen of H. gracillis, the lower jaw, has recently been collected at Hunstanton, Norfolk, UK. TF: 673414, from Upper Cretaceous Lower Chalk, Middle cenomanian Varians Chalk, Schloenbachia varians zone.

The specimen shows only two cusps of a possible seven, these appear to be accessory cusps. The posterior aspect of the specimen is not preserved therefore the principle cusp is not seen. The cusps show no signs of serration and the specimen remains in chalk matrix with the lingual aspect uppermost. The root is rectangular and slightly convex. Tooth width is 5mm, height 3mm.

Reference:

Smart, P.J. 2001. An undescribed late Cretaceous Notorynchus tooth (Chondrichthyes, Vertebrata) from the English Chalk. Proceedings of the Geologists’s Association, 112, 59-62

Lectures in the 2003-2004 Season
Please note that all students, guests, and members of the public are welcome be they members of the Society or not. 

.

Presidential Lecture

Friends Meeting House, Upper Goat Lane, Norwich

Thursday 22nd January, 7:30 pm


Nigel R Larkin, Norfolk Museums Service

‘Mankind, Mammoths, and Museums’

With recent discoveries in Norfolk and the groundswell of opinion in favour of a North Norfolk Museum this is bound to be an interesting presentation.

Tuesday 30th March, 7.30 pm

        Dr Richard Hamblin, British Geological Survey

‘Pebbles and palynomorphs - new light on the later Crags of East Anglia’

The work of the BGS in East Anglia during recent years has upset many long held ideas; even some maps have been proved wrong.  But it has clarified many more. If you find the Pliocene and early Pleistocene history of this area confusing and difficult to understand this lecture will give you an up to date summary of the current understanding. 

The speaker has continued to be part of the BGS team mapping Norfolk.
This lecture will be in the Assembly Rooms, Theatre St. Norwich.  

NOTE THE CHANGEd OF DATE and venue from that announced previously!  

It will be followed by the AGM 

Report of Lecture of 20th November on Norton Subcourse (as recorded by your Editor) 
Dr Lewis started by acknowledging how the site at Norton Subcourse is an excellent example of how Earth Science still needs local enthusiasts on the ground to report observations. 

Work there is contributing to the "Ancient Hominid Occupation of Britain Project". Following very interesting initial findings a new phase of exploration of this site is planned by Drs Parfitt & Lewis, probably in April 2004*. This activity will involve archaeological-type excavations down from the top rather than into the exposed face. The site was described as  "A remarkable inland exposure of the English Middle Pleistocene" in that it includes deposits that appear to represent a major proportion of an interglacial.  Moreover it has the merit of not being subject to incursions by tides! 

Stratigraphically it is divided thus (youngest at top):-
Bed 5     Corton Sands, Happisburgh Formation or "North Sea Drift".  Glacial of course, 

Bed 4      Sands and Gravel, & probably fluvial, and  part of the Bytham River system.
Bed 3     Organic sands, silts, and clays, including plant remains and fossils

Bed 2     Wroxham Crag, see elsewhere in the pit at the same elevation as the channel containing bed 3.
Bed 1     Norwich Crag

The channel containing bed 3 is cut through Wroxham Crag and partially into Norwich Crag.  
 

Analysis of the flora and fauna is ongoing but results so far are:
Unique assemblage of Bithynid species (water snails) Including Parafossarulus crassitesta, not previously found in Britain. 
Freshwater ostracods in 3a and 3b include Limnocythere usenensis only previously found in the UK at Little Oakley. 

Traces of brackish water fauna suggest closeness to estuary.
Palynology of lower part of section is predominantly arboreal with Birch and Pine (both relatively rapid colonisers) being largely replaced at higher level by Oak and Elm. Analysis is ongoing.  .
Coleoptera.  40 species identified and 69 taxa.  Of the taxa 6 are extinct.  Comparison of known optimum environments indicates that climate was warmer than today with a mean temp of the warmest month 17-18 oC and of coldest month 1-8 oC.  At present resolution of the sequence is insufficient to the differentiate oak & elm pollen increase from the changes in coleopteran population. 

Bed 1 has yielded bones of Mammuthus meridionalis and a cervid antler (both collected by enthusiastic pit staff, present at the meeting).
Bed 3 contains a number of large and small mammals including hippopotamus, an extinct equid, hyaena (represented by well-preserved coprolites), beaver, shrews, ancestral water vole (Mimomys savinnii) and other voles. 

From analysis of molluscs and mammals the age of the exposure is probably younger than the Jaramillo chron (ca. 1 Ma) but older than that of the Cromerian type section at West Runton, whenever that was.  

Dating by palaeomagnetism indicates that magnetism was probably normal, implying an age after the Brunhes-Matuyama reversal at 0.79 Ma. 

(Note by your reporter (not Dr Lewis): If the Happisburgh formation is coincident with OIS 16 (as proposed by Rose, Lee, et al, but strongly disputed by others, the age of the section is probably constrained within the range 0.79 Ma to 0.63 Ma.  During this period there was probably only one interglacial, with maximum temperature at ca. 0.72 Ma.) 
The fauna has similarities to that at Pakefield.  However the Norton section is at a higher elevation, and thus if contemporaneous is too high for a connecting slow-flowing river.   This implies either subsequent neotectonic uplift at Norton (see Rose et al., as previously reviewed in an earlier newsletter), or a greater age.
This well-attended meeting itself was a stimulating scientific presentation with a distinguished audience containing at least two professors, and several other well-known experts from as far away as Brighton. Moreover the discussion afterwards was lively and as interesting as the lecture itself. Prof. Rose suggested that the site be designated an SSSI but a representative of English Nature present indicated that expansion of the network of SSSIs was not possible at the present time.
*Members of the GSN will be invited to visit the site during the planned excavations and to participate in the fieldwork if possible.



















2004 Subscriptions (£10, except students) are now due!





Please send yours to our Treasurer (address below) if you do not use direct debit or a standing order.





Please consider using direct debit or a standing order if possible 


Name of Society’s account: 	"Geological Society of Norfolk"


The Society's bank: 		HSBC Bank plc, Norwich, London Street Branch 


Current account number: 	"20376515"


Sort code number: 		"40-35-09"


Subscription renewal date: 	1st January each year.











important Special NOTICE





The AGM will be held after the end of the   lecture on March 30th





The lecture will be popular and interesting, given by one of the experts on east anglian geology at the British Geological Survey. 


come and stay on for the AGM!





Contributions to the next Newsletter are needed!





Let’s keep informing one another about Earth Science in East Anglia! 





The Newsletter needs to interest all members, amateurs and professionals, beginners and experts, whatever their experience, so nothing is too erudite or too simple, just as long as it is about the Society and/or Earth Science (whether East Anglian or not)





Articles-Queries- Questions- Observations- Photographs- News-Plaudits-Complaints-Letters




















If you have not paid a subscription for 2003 you are lucky to get this Newsletter; you must have special influence over the Editor!





If the box is ticked you have not paid a full subscription and the rest of the members are subsidising you!  Please contact Treasurer & rectify the situation!





Our Database of Publications 


now contains over 1600 references to the Earth Science of East Anglia and adjoining areas.  It is being continuously updated on our web site but the latest version is also available at any time on a floppy or CD for just £1 (just to cover costs) to any member who requests it from the General Secretary.





Anyone interested in reading about the chalk on the internet might find this address interesting:-


� HYPERLINK "http://www.jncc.gov.uk/earthheritage/gcr/PDFs/V23/V23Chap1.pdf" �http://www.jncc.gov.uk/earthheritage/gcr/PDFs/V23/V23Chap1.pdf�
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