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EDITCRIAL

The main item in this, the last part of the second

volume of the Quarterly, is Welsh Geological Abstracts : 1966 -

a record of the 105 publications dealing wholly or in part with

Wales and the Welsh Borders.

In order to increase the usefulness of this annual
item, the indexes are cumulative and the subject index is a class-

ified one, in contrast to the alphabetical arrangement of the

index in Welsh Geological Abstracts : 1965.

Items inadvertently omitted from last.year's abstracts

are included in a supplement (pp. 28, 29).

Acknowledgements: Permission to reproduce the article, "Death of an
Investigation" by Robert E. Samples, was kindly given by the Editor
of the Journal of Geological Education. The photographs in the
original article could not be reproduced properly by the copying pro-
cess used and were, therefore, replaced by captions. The cover was
designed and printed by Vivian S. James, Barry; the text was pre-
pared and cyclostyled by Mrs. Jean Parsons.




-3 -

A BRIEF REVIEW OF DISCOVERIES IN BRITISH PALAEONTOLOGY

(Based on a memorandum commissioned for the
'Dome of Discovery! at the 1951 Exhibition)

John Challiner

INTRODUCTION

In Britain there are stratified rocks representative of nearly all
geological ages and many of these strata are very fossiliferous. There is
probably no part of the world of equal size which is so rich in material for
the palaeontologist.

From the time when fossils first began to attract attention there
have always been scientific naturalists in Britain possessing an ability and
enthusiasm worthy of this material. =~ The history of British discoveries in
palaeontology is a proud one and the work now being done worthily upholds this
record.

DISCOVERIES TO THE END OF THE EIGHTEENTH CENTURY

Casual records of the occurrence of fossils in the British rocks may
be found in the topographical and antiquarian descriptions by leland and Camden
in the sixteenth century, so we may say that the existence of fossils in this
country had been discovered by that time. Moreover it is possible to point
to the great Lias ammonite, Arietites bucklandi, as the first fossil species
to have been discovered in Britain, as references by these writers to the
"snake~-stones'" of Keynsham, Somerset, are obviously to that well-known form.

It is in the second half of the seventeenth century, when there was
a great outburst of scientific activity in Britain, that we find a real
interest being taken in British fossils. Discoveries were then deliberately
undertaken, the specimens were carefully described and figured, and vigorous
discussion began to rage about their nature. They were difficult to account
for because no correct geological notions were yet current and the origin of
the rocks themselves, in which the fossils were found, was not ingquired into.
The fact that they were considered to be so curious p¢obably stimulated their
discovexry. In the regional "natural histories" cf the time they took a re-
markably prominent place. Jt was the riches of the English Jurasslc rocks
that supplied most of the specimens found.

The dlscoverles of Robert Hooke, "Curator of Experlments" to the Royal
Society, stand out from the rest for his careful descriptions and drawings,
particularly of ammonites, and his sound reasoning (1665, 1705). His was one
of the most brilliant and versatile intellects of the period. He not only
discovered the fossils themselves (mentioning his hammer, the palaeoniologlst's
tool of dlscovery) but from observations of their substance and occurrence
dlscovered the1r true nature at the same time.

£ Some seventy species were described and figured by Robert Plot, the
first, Keeper of the Ashmolean Museum, in his work on Oxfordshire (1677) _Here
we have many well-known forms (named later), such as the echinoid !zggus plotii,
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and the essential differences between brachiopods and lamellibranchs were
discovered. Martin Lister (1678) brought to light further species and
Edward Lhwyd (1699) wrote (in Latin) and illustrated the first work devoted
entirely to British fossils. He described 1776 items and figured 267. Of
these figures that of Lithostrotion basaltiforme is one of the most note-
worthy. TFossils occupy most of the large plates of illustrations in John
Morton's "Northamptonshire" (1712) and many are included in John Woodward's
catalogue (1728-29) of a remarkably full and representative collection of
"fossils" (in the old comprehensive sense as including all kinds of geo-
logical specimen), localities being carefully recorded, always a very
important point. ’

After this there was a pause until we come to the first systematic
discoveries among the richly fossiliferous Tertiary strata of southern
England. These were made by Gustavus Brander and were described, with
beautiful drawings, by D.C. Solander in the first fossil catalogue issued
by the British Museum (1766). The scientific accuracy of this work makes
it a landmark in the history of research among British fossils, It was an
isolated event, as little was done, except for some records near Bath by
John Walcott (1779), in making fresh discoveries of British fossils until
the beginning of the next century, when truly scientific palaeontology
became firmly established in Britain.

" DISCOVERIES FROM ABOUT 1800 TO 1840

; It was William Martin and James Parkinson who were the pioneers
in the new era of discovery. The former accurately described many, now
well-known, fossils from the Carboniferous Limestone (particularly) of
Derbyshire (1809). Among these may be mentioned the brachiopod since
named Martinia glabra. Parkinson in three large volumes of "letters"
(1804-11) described fossils from many parts of the country. Cne of those
receiving special attention was the pear-encrinite, now known as Apiocrinus

kinsoni, from Bradford, near Bath, though this had been found before by
Walcott. The discoveries of Martin and Parkinson were given to the world
~in the form of excellent descriptions and numerous fine plates of tinted
engravings. '

. Now appeared on the scene William Smith, the "Father of English,
Geology". Apart from his great map of England and Wales, he published two
important works (1816, 1817) in which he recorded and illustrated the
details of his discovery that strata of different ages are distinguished
by characteristic fossils. He thus established a principle of the first
importance.

Meanwhile another principle which had been recently made apparent
in France was applied to certain Tertiary strata in Britain by Thomas
. Webster (1814). This was that the marine or freshwater conditions of de~
position of beds could be inferred from the types cf fossil shells.

Knowledge ~f British fossils was now advancing apace and this
became incorporated in the wark of James Sowerbyand his son (1812-29) in
which specinens collected in various parts of the country and represent-
ative of some two thousand distinct species were carefully illustrated and

“briefly described.
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Geological works henceforward came to pay great attention to the

. fossils recorded in the several strata, as may be seen in W.D. Conybeare

and William Phillips' book (1822), the first comprehensive account of
British geology. In the same year Parkinson published the first British
text-book of palaeontology ("oryctologyﬁ) in.which discoveries made up to
that tlme were summarized. .

" Continued advance in our knowledge of the occurrence of Brltlsh
fossils dis shown by S.P. Woodward's list (1830) and by the copious 118ts
in H.T, De la Beche's general work (1831).

Etheldred Benett was perhaps the first woman fto be a geologist.
In 1831 she published a noteworthy catalogue of Wiltshire MBSOZOIG f0851ls,
including a number of newly-discovered species.:

Several outstanding works on British geology were published during

.. the next decade and two of these are of special importance in describing

-“.-new palaeontological discoveries. These are the volumes on Yerkshire by

. i~John Phillips (1829, 1836) and on- the "Silurian" region by Roderick Murch-
« ison. ~In the former, knowledge of Mesozoic and Carboniferous fossils was

greatly advanced.

Murchison's great work (1839) recorded the discovery of the rich
Lower Palaeozoic fossil faunas of BEngland and Wales, hitherto unknown

wo . except for a few casual occurrences. Here we find most "of the well-known
1! species described and illustrated, Murchison calling to his aid other
. ‘palaeontologists, especially J. de C. Sowerby and W. Lonsdale. The

'"majority of the species were new to science. Great help was given by local
:collectors, particularly by the Rev. T.T. Lewis of Aymestry and Di%, Lloyd

of Iudlow. With the publication of "The Silurian System'" we may say that

British discoveries in palaeontology had brought to light all the commoner

" fossils from nearly all the British formations (except those of the Cambrian

:f"'system)

" DISCOVERIES “BY THE GEOLOGICAL SURVEY

T Tl The COllQthOD and identification of fossils 'has always been an
important: part of the work of the British Geological Survey which started,
under De la Beche, in 1835. In the earlier days the chief palaeontologists

~were John Phillips, Edward Forbes, and J.W. Salter. Until his recent re-

tirement: the Director-General was the dlstzngulshed palaeontologlst Slr
James Stubblefield.

; From 1849 to 1872 there were publlshed a series of mem01ra'_
(ndecades") giving detallsd figures gnd descriptions of "British organic
remains”. A new series of palacontological monographs was inaugurated in
1908 with the publication of an account of the Survey finds of the Higher
Crustacea in the Scottish Carboniferous rocks, by B.N. Peach.

DISCOVERIES RECCRDED BY THE RALAEONHTERAPHICAL SOCIETY AND THE PALAEONTO-

LCG IC.&L ASSOCTATION

The Palaeontographical Society began publishing 1ts long series of
monographs in 1848 with the first part of S.V. Wood's "Crag Mollusca". In
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these monographs discoveries in the field are combined with the most careful
and minute examination and comparison in the laboratory and with consultation
of all the relevant literature. They have always stood as the chief monu-
ments to the advance of knowledge in the descriptive palaeontology of British
fossils. The more recent works reach a very high standard in the beauty of
their illustrations and in the technical skill and scholarship brought to
bear throughout. Notwithstanding the wealth of material already dealt with
an almost limitless amount (much already collected, vastly more still en-
tombed in the rocks) remains to be treated in a similar manner.

. The remark may be interpolated here that fossils were more readily
discovered in former times in, particularly, the inland parts of southern
England when numerous quarries, now filled up, provided excellent rock-
exposures. '

In 1957 appeared the first number of Palaeontology, published by
the newly founded Palaeontological Association. All aspects of palaeontol-
ogy are treated, and with such perfection of presentation (text and picture)
that one is tempted to assert (no doubt rashly) that here the ultimate has
surely been attained.

SPECIAL DISCOVERIES - INDIVIDUAL, MORPHOLOGICAL, AND STRATIGRAPHICAL

As is to be expected, keen local naturalists with intimate knowledge
of the rock-exposures in their own districts have often made important dis-
coveries of fossils. = Thus, as one example, Col.Colvin of lLeintwardine,
Herefordshire, was chiefly responsible for the discovery, about 1860, of the
remarkable remains of starfish in the Lower Ludlow beds of Church Hillquarry
near that place.

; Possibly the most extensive and important discoveries of fossils
.from the British rocks ever made by one person were those bringing to light
a vast number of beautifully preserved specimens, belonging to -several
groups, from the COrdovician rocks of the Girvan district, Ayrshire., These
collections were made by Mrs. Robert Gray during the latter part of the
nineteenth century and they have been described in detail by specialists,
(.g. ?he trilobites by F.R.C. Reed (1903-06) and the cystids by F.A Bather

1913

The discovery of the riches of the British Lower Cambrian fauna of
trilobites, brachiopods etc., the oldest fossils to be found, is almost
entirely due to E.S. Cobbold, of Church Stretton, Shropshire, who collected
exhaustively from the locality of Comley. He was also the describer of his
own discoveries, in a series of papers of which that on the fossil shells
(1920) is one. This fauna was first found to be present in this area by
Charles Callaway, and Charles lapworth, in 1885, was the first to detect
recognizable fragments of the character;stlc Lower Cambrlan trilobite, -
Callavia (1888, 1891).

The Lias of the Dorset coast has long been famous for its fossils,
particularly its ammonites. The chief discoverer here was W.D. lang, of
the British Museum, and one group of these ammonites has been described in
great detail by L.F. Spath (1938)
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Discoveries, notable for the philosophical interpretation of de-
tailed morp.ology, have been made among echinoids by H.L. Hawkins (e.g.1920)
and as an example of intensive morphological studies among fossil corals,
mention may be made of the work of Stanley Smith (e.g. 1915). - James Wright
has gradually made many discoveries among the fossil crinoids and -their
allies, particularly in Scotland (1939 and later papers).

The search for fossils has been greatly stimulated by their appli-
cation in stratigraphy. This was particularly so in the case of .the
graptolites, the zonal (time) value of these fossils in the Lower Palaeozoic
rocks being first made clear by Charles Lapworth, particularly :in:his work
on the Moffat district, Dumfriesshire (1878). Notable discoveries of the
value of fossils as time-markers have been made among the Cgrboniferous-
formations, and attention has thus been intensively directed-to .the" .: -
collection and discrimination of the various forms. The chief names here
are Arthur Vaughan (1905), W.S. Bisat (1924) and J.H. Davies and A.E. True-
manman (1927) who respectively established the classification of the Carbon-
iferous Limestone by means, chiéfly, of the fossil corals, the Millstone Grit
by the goniatites and the Coal Measures by the non-marine lamellibranchs.

DISCOVERIES IN EVOLUTIONAL PALAECWTULOGY

While the discovery of specimens in the several strata, and their
extraction, examination, description, and comparison must always remain the
primary discoveries ' in palaeontology, the philosophical results. that emerge
from these records are themselves discoveries and are indeed the final
object and justification of palaeontological exploration. The recon-
struction of the life of the successive geological ages is the immediate
generalization. - o

_ Fossils constitute the only evidence we have as to the course of
evolution in the past. It is curious that, apart from the rise and fall of
groups (some now extinct), abundantly shown in the fossil record, detailed
evidence of the phylogenetic relationships of ‘genera and species is much less
common and certain than might have been expected. =

‘The fact that at least ome group, the graptolites, revealed a.
connected story of gradual change was discovered by H.A. Nicholson and J.E.
Marr (1895) and this story was made much more complete by Gertrude Elles
(1922) and 0.M.B. Bulman (1958). - In 1899 A.W. Rowe published the results
of his intensive collection and critical examination of some thousands cf
specimens of echinoids belonging to the genus Micraster from the Chalk of -
southern England and he was able to demonstrate a very gradual evolution in
form and structural details. Other well-known discoveries in this connection
are R.G. Carruthers's (the Carboniferous coral genus Zaphrentis, 1910) and
Trueman's (the Liassic members of the lamellibranch family, the Ostreidae,

1922).

DISCOVERIES OF FOSSIL VERTEBRATES

In fossil vertebrates, actual disdo?ary of specimens has largely
been made vy skilful, enthusiastic, and patient collectors, living 'in the
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locality, while the description of them and the interpretation of their
affinities, matters requiring special training and often of great diffi-
culty, are necessarily the work of professional experts in the museum and
laboratory.

Drawings of a few bones and teeth of vertebrates found their way
onto the plates of engravings in the early works.

The most interesting British fossils belonging to the class of
the fishes are the ancient, extinct and peculiar forms from the Old Red
Sandstone of Scotland (and elsewhere). Some of the earliest and most
famous discoveries among these were made by Hugh Miller, so picturesquely
described in his well-known book (1841), and at about the same time by
Robert Dick, baker, of Thurso. These specimens, as also those provided
by Murchison and others, were technically described by the Swiss "“ichthyol-
ogist", L. Agassiz. The monograph on the Old Red Sandstone Cephalaspid
fishes by E.A. Sten81o (1932) is an outstanding example of pa.laeon’tological
technlque. g o3 ;

- ~Discoveries of fossil fish remains, partlcularly from the Carbon-
'1feroua formations, were catalogued and described by R.H. Traquair (18?7-
1914 ). Those from the Mesozoic were first brought prominently to notice
by the discoveries and descriptions of G.A. Mantell (1822) and detailed
comprehensive descriptions of the numerous later discoveries from these

rocks were made by A.S. Woodward (1902-19).

Important discoveries in the Jurassic strata of the group of
extinct swimming reptiles were made in the earlier part of the nineteenth.
century, several of the first and most notable finds being those of llary
Anning, daughter of a cabinet maker and fossil dealer at Lyme Regis. The
first of these was that of the Ichthyosaurus in 1811. The fossils of this
and allied genera were described by W.D. Conybeare (1821-24). Mary Anning
was also the first discoverer of the: Pterodactyle in England, described by
William Buckland (1835). .. There are two famous discoveries of British dino-
saurs, those of the Megalosaurus from the Stonesfield Slate, by Buckland
(1824) and of the Iguanodon from the Wealden of Sussex by Mantell (1825).
Richard Owen, one of the most illustrious of vertebrate palaeontologists,
%escribe% all the known British fossil reptiles in a series of monographs

1851-89). '

The peculiar mammalian remains occurrinéi%he Mesozoic rocks were
first found in Britain by W.J. Broderip in the Stonesfield Slate and were
identified by the great French palaeontologist, Cuvier, in 1818. Other
specimens of Mesozoic mammals have been described by Owen (1871). °

Remains of extinct mammals, of Pleistocene age, to be found in
cave deposits were first brought prominently to notice by Buckland (1823),
his first discoveries being made in a cave at Kirkdale, Yorkshire, in 1821.
Iater discoveries among these fossils, both in caves and in river-deposits,
have been described by Boyd Dawkins (1866-87) and by S.H. Reynolds (1902-12)

A freakish episcde in the history of British palaeontology is the
discovery of the "Palaeclithic human skull" at Piltdown in 1911, the elabor-
ate description and discussion of it, its elevation to an apparently secure
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place among the most important fossil specimens ever found, and its final
exposure, recently, as a fraud.

DISCOVERIES COF F(CSSIL PLANTS

The carbonized remains, together with the impressions and, in some
cases, internal casts, of the stems and fronds of plants are conspicuous
fossils in the Coal Measures. Notices and figures of some of these are to
be found among the records and descriptions in the early works., They form
a considerable proportion of the fossils described by Martin (1809) and,
with leaves and fruits from later formations, of those described by Parkin-
son (1804-11). A more systematic description of discoveries of British
Coal Measure plants was made by F.T. Artis (1825) and in 1837 appeared J.
Lindley and W. Hutton's large work comprising descriptions of the Britlsh
fossil plants known up to that tlme. :

In 1831 a new method of investigation was establlshed which elevated
the study of fossil plants into a science dealing with coplous and highly
significant structural detail. This was the method of the m;groscoplcal
examination of thin sections of petrified material, particularly in "coal
balls". Thus palaeobotany became a science to be pursued by botanists.

This important discovery was described by H. Witham and great contrlbutlons
to the use of the method were made by William Nicol.

The splendid material from the Coal Measures continued to provoke
more and more intensive search for specimens and this, -combined with advan-
cing technique in their study, led to more and more extensive -and exact
“knowledge. The monograph by E.W. Binney (1867-75), a long series of mono-
. graphs by W.C, Williamson (1871-91) and the unfinished monograph by R. Kid-
ston (1923-25) are the chief monuments to this work. Discovery, in the
sense of the collection of a great mass of material and its careful analysis
as regards kind and stratigraphical horizon, is exemplified by D. Davies's
work on the fossil plants of South Wales (1929). -

Meanwhile, in 1903, the dramatic discovery was announced by F.W.
Oliver and D.H. Scott that certain seeds; long known as detached fossils in
the Coal Measures, were borne on fronds hitherto unhesitatingly taken to be
true ferns. Thus was brought to light the existence of the surprising group
of the pteridosperms, or '"seed-ferns'. Equally dramatic was the discovery,
described in a series of papers by R. Kidston and W.H. lang (1917-21), of
fossils belonging to an extremely primitive group of land plants preserved
with microscopic structure intact in a volcanically silicified peat bog in
the 0ld Red Sandstone at Rhynie, Aberdeenshire. Many discoveries among the
€03311 pla?ts in Devonian and Carbonlfercus rocks were made by E.A.N. Arber
e.g. 1921

- Interest in the British Mesozoic floras was greatly enhanced by
Williamson's discovery (1870) of a genus of peculiar cycad-like plants,
later to be named Williamsonia. A.C..Seward, one of the greatest of palaeo-
botanists, becameé the chief investigator of our Mesozoic fossil plants (1894-
95, 1900—04), while Marie Stopes also made important discoveries and
researches (e.g. 1918). In 1925 Hamshaw .Thomas discovered a new group (the
Caytoniales) of seed plants from the Jurassic rocks of Yorkshire.
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Fossil plants, particularly fruits and seeds, from certaln Br1t13h
Tertiary formations (London Clay and Bembridge Beds ), have been fully
described by Eleanor Reid and Marjorie Chandler (1926-33).
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NEWS AND NOTES

RCCKS SHED FRESH LIGHT ON CHEMICAL GRIGINS OF LIFE

Life on earth today depends on the same chemical processes as it
did more than 3,000m. years ago, according to evidence found in an African
rock formation by Dr. William Schopf, a Harvard palaeobotanist working at
the Ames Research Centre in California.

After standard laboratory tests, Dr. Schopf found traces of 22
amino acids in crystalline quartz which has been dated as at least 3,100m.
years old - probably less than.2,000m. years after the genesis of the earth.

There were also fossils of algae and bacteria. Without the
presence of amino acids, the essentigl components of proteins which make
up &ll known living cells, it was theoretically possible that these could .
have represented some different chemical composition of life.

But Dr. Keith Kvenvolden, who supervised Dr. Schopf's work at Ames,
said he was certain that the substances detected in the rock were amino :
acids, and virtually certain that'they had been part of a primitive life
process. The finding provided additional important evidence to support
prevailing theories of the chemical evolution of life on earth.

Part of an item in The Times, 6th Sepmember,
1967.

SERMONS IN STONES

There is limited storage space for decent-sized rocks in the aver-
age classroom., so students of geology normally have to make do with small
specimens or rely on visits to museums for first-hand experience.

Either course has dlsadvantages - on the one hand it is hard to
recognize a ‘rock as a prominent scarp-former when it is represented by some-
thing the size of a hen's egg; on the other, museum collections generally
show rocks as they occur in their fresh state, while some rocks undergo a
marked change in appearance as a result of weathering. At St. Paul's,
Cheltenham, the difficulty has been overcome by building a geological garden
in the school grounds where large pieces of rock are set on a base of stone
chips. This not only solves the storage problem but gives real insight
into the respective rates at which different rock types break down through

weathering. Part of an item in The Times

Educational Supplement, l?th-"'Nové;nbér, 1967.

URANIUM ON STROMA ISLAND

Appreciable amounte of uranium have been found on the Isle of
Stroma in the Pentland Firth, Scotland. The depcsit, in the form of a
bituminous shale is estimated to be 350m. yrs. old, was discovered by Mr.
J. Saxon of Thurso. Further investigations are needed to determine if
the deposit is of any commercial value.
Financial Times, 1967.
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A COUNTRY DIARY

Machynlleth: ILately I have been fossil hunting, a pursuit that
can be most rewarding, but not near here. You can hammer for hours at
some of our local rocks and if you find a few fragmentary graptolites you
have had a good day. In fact there are thousands of feet of mudstones
hereabouts that have yielded scarcely a fossil. So it was a pleasant
change last week to find myself on the Glamorgan coast just west of Cardiff
wheTe the rocks are millions of years younger than those around Machynlleth
and where in cliffs and quarries there are reasonable hopes of finding
fragments of fossil fish or reptiles or ammonites. A really perfect
ammonite was something I particularly wanted to find, not for any scien-
tific purpose but simply because I admire the beautiful spiral structure of
these fossils. But I did not have much success. I found various broken
bits and some more complete; but the perfect specimen eluded me. Yet
life has some funny quirks. Next day, passing through Bridgend on my way
home and thinking of anything but most famous ancient monuments, Ewenny
priory church. And what do I find on show there, among the memor:r.al

geulptures and” slabs; but a very fine large specimén of an ammonite! - No-

doubt someone had put it in the church many centuries ago believing it to
be a holy though mysterious relic. William Condry.

The Guardian, 7th October, 1967.

 MACHYNLLETH MYSTERY

Sir, — .It is normal in public rural places to see notlces asking
us not to pick the wild flowers or to uproot plants. Fortunately for the

-survival of wild plants, this injunction is fairly well obeyed.

Wild plants can reproduce themselves. Rocks, and the fossils they
contain, cannot - at least, not in the same time scale. How is it, then,
that William Condry at Machynlleth can permit himself to "hammer away for
hours" at rocks in the hope of finding "a really perfect ammoniteé ... not

.for any scientific purpose but simply because I admlre the beautiful 3p1ra1

structure of these fossils"?

" Must yet another public notice be added to protect a form of "w1ld
life" which can be destroyed as easily as vegetable and animal rarltles? —_
Yours faithfully, T.C. Hart.

v

A letter to the Editor of The Guardlan,
11th Cctober, 1967.

SEA BED EXPLORATION BY BRITAIN B
In the British Parliament Mr. Anthony Crosland, Minister of Edu-

cation and Science recently stated in answer to a question that the Govern-

ment had initiated a review of work on the resources of the sea and sea bed.
The Natural Environment Research Council (N.E.R.C,) was also examining the
extent to which it would be justifiable to expand its expaoratlon of the
continental shelf with particular reference to economic returns and the
needs of the extractive industries.

Nature,Lond., 15th July, 1967.
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NEW ESTIMﬂTE OF EﬁRTH'S AGE

' The earth’ flrst became a recognizable p&anet approx1mately 4,350
million years ago, according to a new estimate published in an artlole in.

the journal Science.

i The estimate was made by Dr. T.J. Ulryoh, of the University of
-r_,R'ltlSh Columbia, who based his figures on studies of basalt rock outcrops
found in the Atlantic and Pacific Oceans and in Llano, Texas. His cal-
culations. were based on the relative quantities of three different forms
of lead and two of uranium found in the basalt samples.

“Earlier estlmates of the earth's age ranged up to some 4j 750

milllon years 5
The Times, 31st October, 1967.
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CONFERENCE OF GEOLCGY TEACHERS AT KEELE UNIVERSITY
September 22nd-24th, 1967.

A Conference of Geology Teachers was organized at the Univ-
ersity of Keele on September 22nd-24th last by the British Association
Section C Sub-Committee on the Teaching of Geology in Schools. lMost of
the 140 people who attended teach the subject at secondary level and many
of the remginder at junior Ievel. Included, also, were lecturers at
Colleges of Education and at Universitiee.

The conference opened with an address of welcome by Professor F.W.
Cope of Keele University. This was followed by an address given by
Professor T.N. George of Glasgow University, the Chairman of the corganizing
committee. During the first session ocn Saturday morning short intro-
ductions were presented to discussions on the following topics:- teaching
method (Miss C. Evans, Crewe College of Education), fieldwork (Mr. Iain
‘Williamson, Wigan and District Mining and Technical Ccllege), and specimens,
models and equipment (Mr. D.E. Evans, National Museum of Wales). During
the remainder of the morning two concurrent sessions were held: one con-
cerned with Advanced and Ordinary level geology; the other with the
Certificate of Secondary Education and Primary School geology. In the
former short introductions weré présented to discussions under the following
titles:- "A teaching syllabus for A Level Geology" (Mr. D. Ferguson,
Ieighton High School for Boys, London), "An Examiner's comments" (yr. B.
Simpson, University College, Swansea ), "Careers followed by graduates in
geology" (Mr. D. Elsom, University of Keele); and in the latter:-  "Geology
in the Certificate of Secondary Education" (Mr. I.D. Sheen, Llantarnam Sec-
ondary Modern School, Mon.), "Geology as an integral part of science and of
environmental studies" (Mr. A. Bray, retired from H.M. Inspecterate of
Schools ), and "Geology in Colleges of Education" (Nr B J Dunk, College of
St. Mark and St John, Chelsea) ; i i

Durlng the afterncon field excursions to places of geologlcal
interest were led by Professor F.W. Cope, Dr. R. Roach and lir. J. R@ers,
Keele University, and Dr. F. Mose ley, Birmingham University. -

Those who did not join the field excursions were able to visit either
the various displays arranged by Professor Cope at the Keele Department of
Geology, or the exhibitions of geological material which were on display in
the Chancellor's Building. Ixhibitors here included School Services from:
the Buckinghamshire County Museum, Aylesbury; Derbyshire Museum Service,
Derby; the Institute of Geological Sciences, South Kensington; the Liver-
pool City Museums; the National Museum of Wales, Cardiff; the City Museum
and Art Gallery, Plymouth; Portsmouth City Museums; and the Sheffield City
Museum. Displays were arranged, also, by: the Field Studies Council;
the Geologists' Association; the Nature Conservancy; the Great Bar Com-
prehensive School, Birmingham; Kingston College of Technology; Queen Mary
College. London; and Slough Technical High School. fThe following firms
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displayed specimens and equipment: Ammonite Ltd., Cowbridge; Hilary Corke
(Minerals,, Abinger Hammer; Cutrock Engineering Co. Ltd.,London; Gregory,
Bottley and Co., Chelsea; R.F.D. BParkinson and Co. Ltd., Shepton Mallet.
Here, too, specimens and field excursion notes were exchanged by teachers:
and representatives from various institutions.

The second part of the conference, which was concerned with the
formation of an association of geology teachers, started with an address by
Dr. D.A. Bassett (National Museum of Wales) on "How the proposed association
might help the teacher". This was followed on Sunday morning by a general
discussion on a document of proposed Rules and Regulations which had been
prepared by Dr. J. Harpum of Queen Elizabeth Grammar School, Penrith, and
which had been circulated previously to all those attending the conference.
At a second meeting it was decided unanimously that an association be formed
and that subscriptions for membership should be £1 for ordinary membership
and 10/- for student membership. A Steering Committee was elected to draw
up proposals for a Constitution, Rules snd Regulations, etc. The members
of this committee are as follows: Dr. D.A. Bassett (Chairman), Mr. J. Myers
(Treasurer), Mr. A. Bray, Mr. A.J. Dunk, Dr. J. Harpum, Professor L.R. Moore.
Immediately after the meeting 96 people paid their subscriptions to the
Treasurer.

The proposed traverse across the North Staffordshire Coalfield on
Sunday afternoon, to be led by Mr. J. Myers, was cancelled owing to in-
clement weather.

In addition to the people who attended the conference, there are
over 500 people who responded to a circular sent out by the British Assoc-
iation Sub-Committee and who expressed an interest in the formation of the
proposed association. These and any further people who might be interested
will soon receive a fuller report of the conference which will include
abstracts of the various contributions together with up-to-date information
and details of the progress made by the Steering Committee,

D. Emlyn Evans.

Welsh Geological Quarterly, v.2, no.4, PP.15;16.
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THE IMPRINT OF STRUCTURAL LINEATIONS ON THE PHYSICAL
LANDSCAPE CF WALES .

Trevor M. Thomas

. Much of the.land surface .of Wales is typified by structurally-
produced linear breaks of slcpe. ‘From a close study of more than 25,000
vertical aerial photographs, on- an approximate scale of 6 inches to the
 mile, and supplemented by detailéd observations made on numerous field
traverses, particularly of the Welsh uplands, a series of "structural grain”
maps has been constructed, based on . the strike or trend lines of these
breaks of slope. In order to retain as much detail as possible the
working sheets were on a scale of 1/25 000. These were later compounded
and reduced to a 1 inch scale so as. to provide a wider picture of the broad
regional patterns. Segments of two One-inch QOrdnance Survey sheets on
~ which these lineations have been plotted are included with this note as
“§1Tustrations of the survey which hag been completed for the whole of Wales.

As a starting point a choromorphnlogical map of Wales was compiled
showing a whole range of what may be described as '"terrain types". Within
this classification, those sectors where the imprint of structural grain is
strong have been categorized as follows:- . -

Type 1. Areas where structural ribbing in the form of minor
strike ridges or benches is discernible but with few actual
rock exposures.

Ty pe ii- Areas showing pronounced structural ribbing with strike
ridges or benches averaging 10 to 50 feet high and in which the
rock is often exposed.

Type T11. Areas with low rises or "whalebacks" of smooth long
profile whose axes show a large measure of conformity or are only
slightly "plaglocllnal" to the strike of the underlying beds.

Type 11. Areas characterised by elongated, and frequently rocky,
hillocks or spurs, typically 80 to 250 feet high, with intervening
troughs and aligned parallel to the regional strike of the: rocks._

Type V. Rocky escarpments or “edges" displaying strlke sectlons '
or gently dipping beds. o 50 oo

Fault line depr9931ons were also mapped. In some areas master
joints or powerful cross joints directly opposed to the general strike of -
the beds have facilitated the production of benches, elongatéd hollows or
distinctive notches. If strike ribbing is also present the net result is
a chequerboard effect displaying generally a parallelogram grid rather than
a rectangular one since the major joints in the more massive beds rarely
trend perfectly at right angles to the strike.

The accompanying maps are photographlc reductlons of . parts of ..the
Ordnance Survey map, sheets 116 and 127. The one shows the lineations
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with the Harlech Dome and the Cader Idris range; the other the ground

north and south of the Dyfi estuary. The maps should be compared with

the following geological maps published in the Quarterly Journal of the
Geological Society of London: the former with the map of the Harlech Dome

by C.A. Matley and T.S. Wilson (1946), of the Arthog district.by A.H. Cox

and A.K. Wells (1921) and of Cader Idris by R.G. Davies.(1959); . the latter
with maps of the Towyn-Abergynolwyn area by R.M. Jehu (1926), the Machynlleth-
Llyfnant Valley area by 0.T. Jones and W.J. Pugh (1916) and the Plynllmmon-
Pont Erwyd area by O.T. Jones (1909). . —

A paper entitled "The Imprint of Structural Grain on the .Micro-_-
Relief of the Welsh Uplands" was read at the Annual Conference of the -
Institute of British Geographers held at Sheffield University in January
1967. It is hoped to publish a paper shortly. .

i ——

- p
KEY | 2

l. Minor strike ridges or benches showing few ya

1 rock exposures
2. Pronounced strike ridges or benches with the ///

rock freely exposed
3« Elongated "whalebacks" with smooth long /
profile
4. Rocky hillocks with long axes parallel to /
the strike of the beds jysy
5. Rocky scarps or "edges'" displaying strike B
sections or gently-dlppmg beds
6. Main syncllna.l axes - | S ) 4 )()(
7. Main ant:.cllnal axes O @;@@
8. Major faults - - - - C e e T e s LS
9. Linear minor depress:r.ons defining the courses Bew Bn & Bt -

of minor -faults -or master joints

10. Areas with thick hill peat cover (usually 3 to
10 feet) and normally shcrm.ng signs of erosion

11. Notching or benching der:w:.ng from strong
-+ eross Jointing -

12. General strike of cleavage

Welsh Geo]_ogica]_ Quarterl'y’ 7.2, no.‘q-, Pp.l‘?_la. :
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EARTH SCIENCE CURRICULUM PROJECT
== e P N g

a project of the American Geological Institute

Death of an Investigation

Robert E. Samples, Boulder, Colorado®

This article illustrates the differences between two
approaches to the problem of involving students in lab-
oratory activities in the science classroom. The first ap-
proach is what may be called “authoritarian”, whereas
the second is often referred to as “investigative.”

The setting is a ninth-grade classroom where stu-
dents are supposedly determining the density of ice
(ESCP Investigation P-2). The basic ideas, however,
are applicable at all grade levels, from elementary to
college.

As the class period opens the teacher instructs the
students.

“The alcohol costs money, so dont waste it. The
proper way to use it is to pour 25 ml. of alcohol into
the beaker and place the ice cube in the alcohol. As
you notice, the ice cube will sink. Add water slowly,
mixing it until the ice cube just floats. Remove the ice
cube, weigh the solution, and measure its volume.
This will give you the information necessary to deter-
mine the density of the ice cube. All right, get your ma-
terials and get to work. Let’s not have a mess; youre
not third graders.”

As the students silently proceed through the lab, one
drops a beaker as it is being filled.

“All right, butterfingers, let’s see you finish the lab
without one of your beakers. Can’t you people do this
kind of thing without somebody holding your hand?
You don't think science got this far without some dis-
cipline, do you?”

The rest of the “investigation™ is explosively punc-

1 Director, ESCP Laborétory Development Program.

tuated by outbursts from the teacher that follow the
same pattern.

“I thought I told you to pour water into the alcohol.
Can’t you people listen?”

“I said, take the ice cube out of the solution after
it starts to float. You know why?”

The students shake their heads.

“What’s the temperature of the room?”

A chorus of “I dunnos” is interrupted by a scattering
of “70 degrees.”

“Right, it's 70. What is the temperature of the ice
cube?”

“Thirty-two.” It rings clear this time.

“Okay, so you don’t want the ice to melt into the solu-
tion or it will change your results and the accuracy of
the answer will be out the window. Hurry up, I want
this place spotless before the bell rings. Watch your
math and follow the instructions or you will never get
the right answer which is .974 grams per milliliter.”

CE-A-2-2 R 25 E-8

The writer never actually heard this particular mono-
logue, but it is typical of the sort of teaching in too
many classrooms. At the end of a session like this, the
teachers’ lounge probably echos with complaints about
the lack of quality to be found in junior high students,
beakers, and curriculum writers. In all but the first in-
stance, the teacher may be right. The junior high stu-
dent is intrinsically a dynamic, highly interested human
being. In a learning environment such as the one de-
scribed, he is almost superfluous.

First, the ritualistic recitation of the instructions
had nothing to do with the investigation and little to



Figure 1. Ninth grade ESCP students determine the weight of an
alchohol-water mixture.

do with the students, except, of course, the management
of their actions. In a sense they form the chess board
upon which the game is to be played. The students can-
not leave the confines of the pattern without being ridi-
culed any more than a rook can move 25 spaces to the
left without leaving the board. The teacher is the mover
and by innuendo guides the course of action.

And the students? They are the mute pieces that
mechanically shuffle through the constricting corridors
created by the instructions. Like the chessmen, the stu-
dents are different, but their motions are still governed
by external rules.

Is this analogy preposterous? Unfortunately, it isn't.
Things like this happen in classrooms and often the
teacher feels that the orderliness of the action is a
criterion for judging the quality of the “science.” It
would seem, by this view, that science is good if the
students report their psychomotor obedience with an
equally obedient communication effort. If you exam-
ined the total situation you would find that the “write-
up” is an end in itself, and, being an end, the means
to it should be subject to rigor.

However, any teacher, even the mythical one who
provided the monologue, would cry heresy if it were
suggested that there wasn’t room for the students to
think during an investigation. In reality the thoughts
of the students were probably of a Darwinian survival
type. They recognized the teacher’s stimulus and re-
sponded accordingly. The peripheral concepts that
could have been achieved, the process of investigation,
and the basic idea of intellectual honesty, are never
made available to the student.

Let’s be specific. The detailed instructions remove
the “investigation” from the activity and make it a
demonstration problem. The only difference between
this and more traditional approaches is that the student
baits the hook before fishing for the answer.

By being so specific in the instructions, “place the ice
cube in the alcohol. As you notice, the ice cube will

sink. Add water slowly, mixing it until the ice cube just
floats,” the teacher removes the exercise from the realm
of science. The students should have heen permitted
to discover the need for controls such as “slowly mix-
ing until the ice cube just floats.” Such precisely
phrased instructions may make the student wonder why
it is necessary to mix the water with the alcohol. The
teacher might answer that the densities of alcohol and
water are different, so it is necessary to mix them. Since
this is true, why not allow the students to establish the
truth themselves?

The reason for the second instruction, “Remove the
ice cube, weigh the solution and measure its volume,”
is provided when our mythical teacher says “. . . you
don’t want the ice to melt into the solution or it will

'change your results and the accuracy of the answer

will go out the window.”

Because equilibrium is a scientific concept of such
stature, why not let the students discover it for them-
selves if at all possible? In the discourse, the teacher
stresses the sanctity of the answer several times, even
suggesting a value of .974 g/ml, It is highly probable
that most of the students will manipulate their data
until the lie .974 g/ml. appears on their papers. After
all, the handwriting is on the wall. The bubbles that
were in their ice cubes, and which really gave them a
value of .914, will be ignored, as will the other variables
that should have affected their results. The accuracy of
their measurement of mass and volume of the solution
may also be ignored if they interfere with getting the
“right” answer.

In short, all the science involved in the investigation
will have been sacrificed for adherence to the recipe.
No one will have realized that more science went into
writing the recipe than in following it.

This point of view might rightly be termed idealistic
and dismissed with the comment, “that approach looks
good on paper, but it's impossible in a real classroom.”
After all, the critics might add, junior high students are
too immature to perform without rigorous guidance.
And more certainly, they must be guided through the
material to be covered.

There is little that can be said to a teacher whose
attitude demands rigid adherence to the rules. The very
foundations of such an attitude are rooted in two dis-
puted notions. The first notion conceives of science as
a veritable mountain of information over which novices
must be guided by rigorous routes. The second con-
ceives of scientific inquiry as a rigid methodological
pattern of behavior. The precision of performance and
adherence to “the routine” would be the criteria for
evaluation under these concepts.

These notions project an image of science and in-
quiry that modern science curricula are attempting to
erase. By modern educational standards, science must
be presented as both inquiry and the knowledge gained
by inquiry. The knowledge is never an end in itself,



but a stepping stone to further inquiry.
How can a teacher participate in the investigation
described earlier and sponsor inquiry in a more effec-

tive manner?
- X-E-F-E-8-85-F-8-%-3

“What do you people see here on the tabler”

“Two beakers of water.” The class members at their
places view these beakers at the teacher’s demonstra-
tion table.

“What would happen if I put ice cubes in the beak-
ersp”

“They would float.”

The teacher then places an ice cube in each beaker.
In one beaker it floats, and in the other it sinks. The
excitement generated by this “anti-intuitive” event is
at once apparent by the excited murmer throughout
the room.

“What's wrong?” the teacher asks.

“One of those beakers contains some pretty silly
water.”

“One ice cube is heavier than the other.”

“The cube that sank is not ice.”

The responses of all the students are directly re-
lated to the nature of the materials that are viewed.
They are mildly frustrated by being unable to touch
and handle the materials. This kind of reaction is gen-
erally true of student response to demonstrations of
any kind.

“What can I do that will allow you to check some of
your ideas?” The teacher asks the question only after
he is sure that the students have exhausted a good sup-
ply of possible explanations.

“Switch the cubes,” one student challenges to a
chorus of approval from his peers.

The teacher switches the cubes and the results are
the same. The cube sinks in the same liquid in which
it had sunk previously and floats in the same liquid in
which it had floated before.

“The ice cubes are the same,” a student offered, “so
the liquids have to be different.”

“I told you it was silly water,” said the student who
originally proposed this notion.

“Well, we proved it couldn’t be the cubes,” said
others.

“Since you people have worked with calculating the
densities of different materials, can we make some kind
of a statement about the densities of these things we
are viewing?”

After a bit of further discussion, the students decide
that they can rank the density order of liquids on the
basis of ice. The liquid in which the ice floats is denser
than ice, and the liquid in which it sank is less dense
than ice. The teacher writes these relationships on the
board.

“Okay, here’s your assignment: Using these liquids,
which are, by the way, water and rubbing alcohol, you
will measure the density of an ice cube, You will need

scales, beakers and the liquids. Go to it.”

From this point on, the teacher’s role is to act as di-
rector of inquiry who turns student questions back on
the results of the demonstration, their knowledge of the
technique of measuring density, and their own ideas as
to how the problem might be solved. Several groups
decide on different ways of solving the problem; they
are concerned at first about the differences in their ap-
proach. The teacher tells them that they should try
what they proposed and evaluate the results. There is
not, he assures them, an only way to reach the solution.

Throughout these multiple approaches the students
“discover” the variables that might affect their results,
such as the melting of ice in the alcohol-water solution
mentioned by our first teacher. They also become aware
of the change in volume of the ice while the mass is
being measured on the scales. The materials themselves
guarantee that these variables will become apparent.

What fundamentally was the difference in the two
approaches? In both, the students were doing some-
thing. In both, they were manipulating materials. Both
would be categorized by an outside observer as a lab-
oratory approach to science. So again, let us ask what
the difference in approach is.

In the first classroom, the students performed as the
teacher told them to. In the second, they performed as
they thought they should perform. In the first, science
was being done by recipe; in the second, it was being
done by inquiry. If the students gained confidence in
anything in the first classroom, it was in the safety of
following the teacher’s instructions. In the second, it
was likely that they gained confidence in using their
own minds in the process of inquiry.

Perhaps the most discerning summary of discovery-
type inquiry was stated by Bruner (1963). Bruner de-
scribes the advantages of discovery learning under four
headings: (1) the increase in intellectual potency, (2)
the shift from extrinsic to intrinsic rewards, (3) the
learning of the heurestics of discovering, and (4) the
aid to conserving memory.

Figure 2. Measuring the volume of the alchohol-water mixture.



Increased Intellectual Potency. Discovery learning in-
creases intellectual potency by allowing students to
recognize fundamental order and relationships through
their own framework of perception and experience.
Rather than receiving the order through the perception
of the teacher, who in turn probably received it through
the perception of scientists, the student perceives real
order because it happened during his inquiry. The re-
lationships perceived by direct inquiry will be much
more relevant than any recipe-type order handed down
in terms of content or process.

Shift from Extrinsic to Intrinsic Rewards. Quoting Bru-
ner’s introduction to this section, we find the essence
of this advantage of discovery learning:

“Much of the problem in leading a child to effective cogni-
tive activity is to free him from the immediate control of
environmental rewards and punishments” (p. 87).

In the first classroom the students were operating in
an environment in which their observance of the teach-
er’s rules provided the reward. In the second, the ex-
tent to which they used their minds was much more
closely related to the reward pattern. In the first, the
environment defined their course of action. In the sec-
ond, their course of action defined their environment,

The Heuristics of Discovery. It is only through the proc-
ess of making discoveries that a student will be able
to learn how to make discoveries. If, through discovery,
a student defines his particular style of inquiry, then
it is probable that the style will become part of this
thought process in the face of further inquiry.

Conservation of Memory. The body of information

composed of facts that are “stored” in our memories
is often considered to be the knowledge we possess.
This view has retarded progress in science education
more than most other notions. We are all alert to those
things which we “memorized” dozens of times and
promptly forgot. Certain facts have not been forgotten,
and this is most often related to the use of these facts.
In order to use information, it must be “retrieved from
storage,” to use Bruner’s terminology. The retrieval
process is enhanced by discovery-type inquiry and thus
memory, as such, is similarly enhanced.

If as seems likely, these notions have validity and
are the results of discovery-type inquiry, then what
can be our role as teachers of science? It appears that
to teach science we must retain the intellectual honesty
of science in our teaching. If science is inquiry and its
knowledge is the product of inquiry, then we must al-
low the students to inquire,

It is difficult to relinquish the role of alerting the stu-
dents to the elegant logic of the teacher’s mind. But
we must, for what we really want is for the students
to become confident in the use of their own minds. We
want their minds to become facile enough to enjoy the
tentative and adhere to the restrictions imposed by the
nature of scientific inquiry, rather than the restrictions
imposed by the recipes offered by authoritative teach-
ing. The excuse that “there isn’t enough time to teach
this way” is not valid, for there is too little time not to
teach this way.
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Containing abstracts of papers dealing with geology and
its allied subjects for Wales and the three border
counties, published during 1966; with subject
and locality indexes.

Douglas A. Bagsett-
(National Museum of Wales)

Welsh Geological Abstracts is a successor to the bi-amual biblio-
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ADAMS, H.F., BRADBURN, E. and G.C. BOON. Coal from the legionary fortress
of Caerleon, Monmouthshire. Geol.Mag.,Lond., 102 (for 1965), 470-473.

Fragments of coal found in contexts of the third century A.D. at the
legionary fortress of Caerleon (Isca) and submitted to the Scientific
Department, N.C.B., were chemically analysed at the S.W. Division
laboratories at Cardiff (two analyses are noted in the paper) and the
petrology, palynology and reflectance studied in the laboratories of
the Yorkshire Division. The evidence pointed strongly to a source on
the outcrops of the Big, Three Quarter or Black seams in the Pontypool-
Risca area. There is a brief comment on the use of coal in Roman

Britain.

AMSDEN, T.E. Microcardinalia protriplesiana Amsden. A new species of
Stricklandiid brachiopod, with a discussion on its phylogenetlc position.

A new brachlopod species, Microcardinalia protriplesiana, is described
from the Blackgum Formation (Llandoverian) of Oklahoma U.S.A., and its
phylogenetic development is compared with that of sub-species of Sirick-
landia lens. Type material of S.lens prima, S.lens lens, S.lens inter-
media, and S.lens progressa is figured from the Idandoverlan of Carmarth-
*?enshire, South Wales.

ANDERSON, J.G.C. and C.R.K. BLUNDELL. The sub-drift rock-surface and
buried valleys of the Cardiff district. Proc.Geol.Ass.,Lond., 76(for 1965),
367-377, 3 figs.(incl.map showing position of bore-holes, rock head contours
and buried channels), 1 table (details of 21 bore-holes).

S Recent bore holes sunk in the Cardiff district by the Geology Depart-
ment, University College, Cardiff, coupled with existing bore-hole ..
records, showed that the superficial deposits consist mainly of glacial
gravels, gravels derived by river action from the glacial deposits, and
of estuarine clay. In detail, the deposit immediately below ground

~ level is dark bluish-grey (weatherlng to brown) soft, stoneless clay up

to 40 ft. thick, in places containing peat lenses up to 3 f£t. thick.
The clay is underlain, in most cores, by layers of coarse gravel (with
a sand/silty clay matrix) that range in thickness from 4% to 29 ft.
Rock-head is in Downtonian or Silurian rocks in the Rhymney valley, in
Triassic marl in the Taff and Ely valleys. The rock-surface forms a
gently undulating sub-sea level platform from near the Ely River east-
wards to the edge of the Cardiff district. The rock platform is
trenched by the buried valleys of the Rhymney, Taff and Ely rivers,
with maximum depths respectively 28, 42 and 38 feet below 0.D., The
age of the buried channels is uncertain; a polyphase origin is likely.
During the glacial epoch (or perhaps even before) the rivers eroded
wide valleys with-floors down to ~25 ft. 0.D. Melting of the 'Newer!'
ice sheet released great quantities of sediment, especially coarse
gravel, which filled the valleys., At this time sea-level was relat-
dvely 100 ft. lower than now. The Severn flowed at -100 ft. 0.D. and
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its tributaries cut down through gravels into rock to depths of -50 ft.
0.D. The final phase was mainly one of aggradation. While sea-level
stood slightly higher than now, marine clay was deposited in the
valleys up to heights ol about 25 ft. above 0.D.

The boreholes also showed that the Silurian strata of the Rumney in-
lier extend to the south-east under thick superficial deposits for over
a mile beyond their previously known limit.

ANON. 1. Damege to propsrty. Welsh geol.Qtly., 2, no.l, 26.

The news ihat the ownce of Mary Xnoll Valley (Ludlow anticline)
refused access to his ground because of litter-louts precipitated a plea
to all geologists who may visit the Welsh Borderland to do all they can
to prevent this kind of orffending behaviour. [Reprinted from the
Ludlow Research Group - Pulletin no.12.]

ANON. 2. Research in progress at Swansea [University Collegel. J.Univ.
Coll.Swansea geol.Soc., 4, 39-42.

4 1list of titles of work in progress by members of staff and
research students.

BAILEY, R.J. 1. Scour ripples in the Ludlovian of south Radnorshire, Wales.
Sedimentology, 7, 131-136, 1 fig., 1 table (orientation of scour ripples).

Calcareous siltstone beds in the sub-littoral marine sedimentary
rocks of the highest Ludlovian (Upper Whitcliffian) in south Radnorshire
[Painscastle, Aberedw, etc.] display symmetrical ripples with wave
lengths around 30 cm. These structures are interpreted as having been
formed by the deposition of calcareous silt layers in conformity with
bottom surfaces previously scoured into a pattern of symmetrical, gently-
rounded, crests and troughs; hence, they are termed scour ripples. -
There is some evidence of a longitudinal relationship between the scour
ripples and the scouring and depositing currents involved in their

formation. (&uthor)

BAIIEY, R.J. 2. DNote on crinkle marks as palaeoslope indicators. Bull.
Ludlow Res.Grp., no.1l3, 10-11. [abs. ]

Brief summary (43 linss) of paper read at Denbigh meeting of the
Ludlovian Research Group criticizing sarlier work on the origin of’
crinkle marks. : .

BALL, D.F. 1. Chlori*e clay minerals in Ordovician pumice-tuff and
derived scils in Snowdonia,; North Wales. Clay Minerals, 6, 195-209, 3
figs., 3 tables (chem. anal. of chlorite 508; x-ray powde;'data for
chlogite 508; formulae for chlorites calculated from powder photograph
data ).

Calcareous volecanic ashes (pumise-tuffs) occur among Ordovician
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rocks in Snowdonia, North Wales. The clays of these rocks and of the
ecologically important soils derived from them are found to be almost
~mono-mineralic and to consist of chlorites. Chemical, differential
thermal and X-ray analyses are given and discussed with particular
reference to a clay-size chlorite from weathered pumice-tuff.  There
is no evidence for pedogenetic clay mineral transformations in the
;range of soils studied. (suthor)

BALL, D.F. 2. late-Glacial scree in [North and Centrall Wales. B.Pery-
glacjalny [Lodz], no.15, 151-163, 1 fig.(location map), 7 pls. (photos. )

‘Slopes in Wales are often covered by scree deposits. These are

~relic formations resulting from periglacial conditions in the late-~
Glacial .period. Many are covered by soil and vegetation, others have
been exposed by erosion and are subject to contemporary resorting and
accretion. The distribution of these screes covers a_wide range of
altitude in the areas of Wales which carried glaciers in the Late-
Glacial period. . Elsewhere they are restricted to a smaller altitudinal
fange in hill districts which failed to support glaciers at that ‘time.
Their widespread distribution is an indication of the importance of
periglacial activity in this glaciated region, in modifying land-forms,
and in the consequent influences on soil development and ecology. [The
sites noted are Coed Camlyn, ler.; Cwm Cadian, Dovey Forest, ler.;

- Bwleh Llyn Bach, nr. Cross Foxes, Mer.; Marian Rhaiadr Fawr, Aber,

~ Carns.; Afon Rhlwllech, nr, Bala, MEr. Llanelltyd, Mer.; Coedyrallt-
Goch, Gwydyr, Betws-y-Coed, Carns.; Sychnant, Conway, Carns.; Cwm
~Bach, Tremadoc, Carns.; Cefn Pen-lan, St. Harmon, Radns.; Hafod-y-
Rhiw, Eigiau, Carns.; Craig Ty Nant, Llanymawddwy, ler.; Waun-y-
Gadfa, on Ewlchﬁy—Grpes - Lake Vyrnwy Rd., Mont . ] (Author)

BALL, D.F. 3. Brown podzolic 50115 and their status in Britain. = J.Soil
Sci., _1, 148 158, 3 tables.

- The characteristics are outlined of freely drained soils, transitional
in location, morphology and chemistry between modal Brown Earths and
Peaty Podzols, which occur widely in western and upland Britain. They
have been classified in a number of ways, which are discussed with
_reference to a review of American and European treatment of Brown Pod-
zolic Soils. Although precise definition in terms of chemistry is not
possible, evidence supports the continued Aistinction of such soils as
Brown Podzolic Soils (or Sols Bruns Podzoliques) cons:dered as a sub-
group of Podzolized Secils. (Author)

BASSETT, D.A. (Editor) - 1. Current research in geology and a111ed 501ences
in Welsh colleges, laboratories, etc. [With Author, Locallty and Subgect
Indexes ] Welsh geol.Qtly., 1, no.3, 7-37.

" Abstracts of work in progress, prepared by research students and
members of staff at:- the departments of Genlogy % Juography, Iniversity
College, Aberystwyth; the Nature Conservancy, Bangor; the departments
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of Botany and Soil Science and the Marine Science Laboratories, Univer-
sity C-llege, Bangor; the National Museum of Wales, Cardiff; the Soil
. Survey of England gnd Wales, Cardiff; the departments of Botany,
Geology, Microbiology, Mining Engineering and fhysics, University
College, Cardiff; the Robertson Research Company Limited, Llanddulas;
the departments of Geography and Geology, University College, Swansea.

BASSETT; D.A. 2. List of papers, bcoks, theses, etc., on the geology of
Wales and the Welsh Borders, 1963-64. Geol.J. 23 pt.l, 7~ 14} -

The third and last supplement to