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T H U R S D A Y , February 24, 1887. 

M E E T I N G A T B A N F F . 

THE ordinary monthly meeting was held on 24th 
February, the Bev. James Davidson, president, in the 
chair. 

' THE MAKING OF BRITAIN. ' 
Dr MILNE, King-Edward, said— 
' Mr Bell of 140. l o w e r Marsh, Lambeth, London, who 

is at present engaged in the study of the shelly gravels 
of Wexford in the service of the British Association, 
has requested me to read for him a paper on *' The 
Making of Britain," in fulfilment of an obligation I laid 
upon him when proposing him as a member of the 
Banffshire Field Club lost year. Mr Bell authorises me 
to offer to the Museum a collection of 50 typical fossil 
shells from the preglaoial beds of Norfolk, to facilitate 
the studies of those who take an interest in the shelly 
deposits of the North-East of Scotland. He contem-
plates publishing a complete description of the British 
glacial and postglacial fossil mollusca, and he will 
esteem it a favour if any correspondents will send him 
specimens of shells, however fragmentary, from beds of 
clay or raised beaches. This favour he will repay by 
naming and returning specimens sent to him, or by 
giving fossils and minerals in exchange, or in any other 
way that he can gratify those who may be so kind as to 
help to make his work as complete as possible. 

' Mr Bell's fear of being too prolix led him to suppress 
some of the grounds upon which he based the opinions 
advanced in his essay, and I have therefore ventured to 
make some prefatory remarks on the recent-geology of 
Britain, especially of our own neighbourhood, with the 
view of enabling some members of the Club to profit 
more fully by " The Making of Britain." 

* The tertiary or latest of the three great groups of 
rocks has been divided in Europe into the following 
members:—Eocene, dawn of recent things ; Oligocene, 
slightly recent; Miocene, less recent (than what follows); 
Pliocene, more recent (than what precedes). After 
these comes the Pleistocene, most recent, comprehend. 

ing the phenomena due to the Great Ice Age;- ice-worn 
surfaces, where rook is laid bare; boulder or stony clay 
on the flanks of hills, in the valleys at their base, and 
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in the sea-bottom a little way off the shore; shelly clays; 
interglacial (sometimes shelly) sandy beds; and upper 
boulder clays. These again are followed by postglacial 
deposits, such as high river gravels, showing the levels 
of streams at the close of the ice period before they 
eroded their valleys; brick clays, laid down in the sea 
near the months of rivers, now raised a few feet above 
sea level; raised sea beaches, often containing shells, 

some of which are not now found on British shores. 
Finally, there are things in process of formation around 
us, haughs and carses by river sides, and deltas a t their 
mouths; beaches of sand and pebbles by the shores of 
the sea; hills of blown sand on low coasts, and peat 
mosses in places constantly moist. 

• In Eocene times the valley and estuary of the Thames 
and the south east of England, as far west as the Isle of 
Wight, were under water. A characteristic nummulite 
found in the Pyrenees, Alps, Apennines, Carpathians, 
Greece, Turkey, Egypt, Asia Minor, and Central Asia 
showst hat a wide, deep, arm of the sea stretched across 

Southern Europe, Northern Africa, and Central Asia to 
the shores of China and Japan. 1 

• In Miocene times no part of Britain was under water. 
There was no Bay of Biscay, no English Channel, North 

Sea, or Irish Sea. The continent of Europe embraced 
Great Britain and Ireland, The Western Isles, Orkney 
and Shetland, The Faroes, Iceland and Greenland. 
.Probably its western shores were where the bed of the 
Atlantic suddenly dips hundreds of fathoms, off the west 

of Ireland. The Miocene fossils brought by Arctic 
expeditions from Smith's Sound on the north-west of 
Greenland, and from Spitzbergen, tell tha t the northern 
shore of Europe at this time was far up into the Arctic 
Ocean. The great sea of the Eocene time tha t passed 
across Enrope, Africa, and Asia had to a great extent 
become dry land by the elevation of its bed. There was, 
however still the Mediterranean, with a branch extend, 

ing up the Valley of the Danube, and expanding into a 
wide sea about Vienna. Switzerland was a vast hollow 
usually covered with fresh water, but sometimes with 
salt water from the Mediterranean. At the east end of 
the Pyrenees an arm of the Mediterranean entered 

France, and spread over Touraine and the distriot about 
Bordeaux. The only geological phenomena in Britain 
due to this period tha t we know of are vast outpourings 
of lava all along the west of the continental land already 
described. They had been on an enormous scale, but 
the only remains we have are the Giant 's Causeway in 
Ireland, the basaltic pillars of Staffa, t he volcanic 
mountains of Mull and Skye, the Scuir of Eigg, the 
voloanic mountains of Faroe, Iceland, Jan Mayen, and 
Northern Greenland. The age of this great igneous 
outbreak is fixed by the leaf beds of Mull. In the faoe 
of a cliff a t Ardtun, in the south-west of Mull, there are 
interstratified with lava flows bads of what had once 
been mud, containing leaves of trees of t he same species 
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as those of the Miocenes ot Switzerland. On the surface 
of beds of volcanic ashes had sprang up trees of a warm 
climate. Leaves of these had been blown into muddy 
pools of water in hollows on the hard lava. Another 

shower of ashes or flood of lava sealed np the deposits 
which now enable ns to fix the time of their formation. 

' I n Pliocene times, a sinking of the land in Norfolk 
and Suffolk allowed the sea to cover the east of England. 
"We can say, with some confidence, what part of the 
great ocean found i ts way into what is now the south 
end of the German Ocean. I t might have come from 
t h e Arctic Ocean on the north, the Mediterranean on the 
south-east , through France, or from the Atlantic, 
th rough the Bay of Biscay and the Straits of Dover. 
Specialists like Mr Bell can tell us whether the Pliocene 
shells of Norfolk and Suffolk resemble those of the 

Arct ic Ocean, the Mediterranean, or the Atlantic. In 
th is caso, they are similar to those now found in the 
Arotio Ocean, hence the inference that the sea found its 
way in f rom the north. And this inference is confirmed 
by D r Jamiesons recent discovery of fragments of 
Pliocene shells in moraine gravels in Slains and Cruden, 
in the east of Aberdeen. The sea had now found its 
way down the whole east of Scotland and of England as 
far as the Thames, though we know of its shoreline only 
in Aberdeenshire, and Norfolk and Suffolk. In Europe, 
t he Vienna basin was rising and becoming dry land; the 
Mediterranean was also growing smaller through the 
rising of i ts shores, especially at the east end, bnt at 
t h e west t he arm passing through France had extended 
across the south-west of Cornwall, and on even to Wex-
ford. I t would have been easier to bring in the sea to 
Wexford from the Atlantic side, bnt this would not do 
at all. The Cornwall and Wexford fossils are not of 
t h e Atlantic but of the Mediterranean type, so the 
Atlantic must be excluded for a time. But there is a 
similarity between the Wexford and Norfolk fossils. 
This necessitates the disoovery of a passage by sea be-
tween these two localities. Mr Bell finds it by St 
George's Channel, the Irish Sea, and the Fir ths of 
Clyde and For th . A nearer way would have been by 
the Strai ts of Dover, but they were not yet opened; 
and besides there would have been a mingling of Medi-
terranean and Arctic shells at Norfolk, which there is 
not , t he only mingling being at Wexford with some 
symptoms about the Fir th of Clyde. Given a water-way, 
i t is easy to see that the spawn or fry of shell fish, float-
ing on the surf ace of the sea, might be blown by a steady 
Wind, in a short time, from one end of the British Isles 
to the o the r ; hence we find the oolite fossils of Black-
pots and Plaidy identical with those of England. I t is 
different with plants and animals, which can only travel 
by short stages, and under a combination of favourable 

circumstances. The close of the Pliocene time leaves 
England and south of Scotland connected with the Con-
t inent only at the Straits of Dover; bnt Greenland, 
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Scotland, and Ireland are detached f rom England, and 
connected with Spain and Portugal. 

'The Glacial Age commenced with many nps and 
downs of the land. In Norfork marine shells in the 

• lower beds, with fresh water shells and fishes, peaty 
beds, land plants and animals in those above, tell of 
a steady rise. Again, a marine bed above with Arctic 
shells indicates a sudden sinking and a growing cold. 
The next beds above with willows, mosses, and a 
mammoth, and, above all, ice-made clay tell t ha t again 
the land had begun to rise and the cold to increase. 
At this period of its existence Britain seems to have 
been higher than i t had ever been before or has since 
been. The North Sea and German Ocean were filled 
with solid ice, Scotland, Ireland, and all England, but 
the south-east were covered with deep snow, which 
crept eastward and westward. On the east coast we 
see the scratches of the moving ice, among other places, 
a t Fraserburgh and on the top of the old red sandstone 
cliffs south of Dunnottar. On the west the sea lochs 

with their rocky beds, often deepest not a t their 
mouths, but at their inner ends, tell of their formation 
by moving ice. In the interior almost every lake has 
by its side the mountain which furnished the imple-
ment that excavated it . The Glacial Period was not one 
of unbroken rigorous cold. There are evidences of 
times of warmer temperature, during which the land in 
this part of the country was low and under water warm 
enough to admit of life. I n the southern end of the 
parish of Banff, at a height of 500 feet, there is boulder 
clay, ice-made, above it marine sand with some shells, 
and above i t upper-boulder clay. When the clays 
were made the land must have been high and the 
climate cold. When the sand was laid down the land 
was 600 feet lower than i t is now, and not much 
of the surrounding country had stood out of t he water. 
Along the shores of the Moray F i r th there are many 
places where shelly clay is found. In the valley of the 
Burn of King-Edward, near the old castle, a little 
above the old bridge, there is a deposit of i t 100 feet 
thick, from the bottom of the burn to the level of the 
turnpike road, a t the place where an old grave was 
found. In the bottom of the burn the clay is fine and 
hard, and contains fragments of shells, smooth pebbles, 
and ice-scratched stones. The upper par t is coarser and 
mostly gravel, without shells. During some of the 
milder inter-glacial periods, when the land was lower 
than now, the sea had filled the valley of the burn, and 
shells had lived in the shallow waters on i ts margins. 
When the land rose and the climate grew cold again, 
the snow creeping down from the higher ground on the 
sides of the valley would take with i t the shore deposits 
with their shells and mix them all up with other mat ter 
in the bottom of the valley, where the burn now flows. 
No perfect shells are found in the clay, but below the 
bridges, on the left side of the burn, high above the 
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water , t he r e is a great mass of fine, clean sand, contain-
ing many ent i re shells, besides many fragments com-
minu ted by rolling on a beach. The shells in this mass 
of sand may be of the same age as those in the clay, or 
t h e y may be more recent and postglacial. If of the 
same age, t hen we may suppose tha t the sand was 
pushed bodily by t h e moving snow from its not fax dis-
t a n t original position in to the sheltered corner where i t 
l ies, and t h a t i t was covered by moraine matter without 
being mixed wi th i t , and there is some appearance of 
layers of glacial clay mantling over the top of the sand. 
B u t if of la te r date , then the sand and shells will belong 
t o a sea beach formed af ter the ice had entirely left the 
valley, and before i t s erosion by the burn, and the sand 
will be a r emnan t of a greater deposit, removed by the 
b u r n as i t wore away i t s southern bank. Mr Bell has 
given t h e names of 37 species of shells found in this sand, 
and in hope of adding to the list, he has sent for a 
sackful of sand to make search for minute shells. In 
t h e meant ime he thinks the shells indicate tha t the 
beach is of postglacial date. There is another deposit 
of shel ly sand by the roadside, half-a-mile nearer Plaidy. 
W h e n these shells were living there was a water-way 
between t h e mouths of the Deveron and the Ythan by 
way of Turriff , Hat ton, and Auchterless Station. The 
s u m m i t level of the passage is only abont 150 feet above 
t h e presen t sea level, and shells might be found abont 
t h i s he ight along the line of this passage. 

' Al though 500 feet is t he greatest height at which sea 
sand and shells are found in th is part of Scotland, they 

a re found as much as 1200 feet above the sea in North 
"Wales ; and there is reason to suppose that , a t the close 
of t h e Ice Period, the north-west of Europe was sunk 
t o a grea t depth below the Atlantic, and tha t then was 
broken u p the great barrier of land extending from 
Spain, t h rough Ireland, to Greenland. When this par t 
of t h e world again emerged, Britain was joined to the 
Cont inent of Europe only a t the Strai ts of Dover. How 
these were formed has been the Bubject of much specu. 
la t ion. I t used to be supposed tha t , in the Ice Age, the 
N o r t h Sea was filled with ice all but a small pa r t a t the 
sou th , and t h a t th i s lake, filled to overflowing by the 
mel t ing of snow and ice, discharged i ts waters over the 
i s t hmus a t Dover Straits , and tha t the running water 
eroded a channel in the chalk. Mr Bell, you will find, 
has ano ther theory to account for the junction of the 
N o r t h Sea and the English Channel, and the finishing 
of t h e " Making of Br i t a in . " ' 

M r Bel l ' s paper was as follows :— 
T H E MAKING OF BRITAIN. 

I. Pre-Glacial. 
' Casting about for a subject upon whioh, in response 

t o a suggestion f rom our good friend Dr Milne, to address 
you, i t sèemed I could no t do bet ter than to call your 

Ban
ffs

hir
e 

Fiel
d 

Club



34 

at tent ion to t h e physical causes t h a t b rough t t h e s is ter 
kingdoms of Bri tain in to existence as d is t inc t en t i t ies , 
washed on all sides by t h e sounding seas, and t h e 
evidences we have s t i l l amongst us in proof t h a t such 
causes were once in aotive operat ion. 

'You are well aware t h a t f rom t h e Orkneys t o t h e 
Land's E n d of Cornwall on t h e one side, and to t h e 
Forelands of Ken t on t h e o ther , and along t h e sou th 
coast of our island the re exist he re and t h e r e pa tches of 
Pos t Tert iary sand, clay, gravel, &c., containing shells, 
mostly of species inhabit ing t h e Bri t i sh seas,and also t h a t 
f rom Lough Strangford in the no r th of I re land t o Youghal 
and Cork on the south-east of I re land t h e same pheno-
mena occur. I t may no t , however, be wi thin your 
knowledge t h a t of the 542 species found in these beds 
(which I may here say, I th ink , commence wi th t h e 
introduction t o the preglacial sands of Norfolk of t h e 
common Nor thern Telleu, T . Bal thica, so p len t i fu l in 
the King-Edward shelly sand banks), n o t less t h a n 150 
species, o r about 28%, are now absent f rom our p resen t 
seas, 104 of these species being confined t o the N o r t h e r n , 
Arctic and Nor th Pacific seas, 44 to the Lus i tan ian and 
Mediterranean coasts, and 2 to t h e Wes t Indies , these 
two last being solitary examples of a Bulla and an Oliva, 
seen in situ, in the gravels of t h e Vale of Worces ter . 

' Analysing the " whereabouts " of these 104 n o r t h e r n 
species, i t may be noticed t h a t only about a dozen a re 
generally distributed in t h e Bri t ish deposits, t h e o thers 
being chiefly local; thus , Eas t England (Bridlington t o 
wit) has 30 peculiar t o i tself . E a s t Scotland, f r o m t h e 
For th to Aberdeen (not including t h e Moraine Slains 
gravels), only 7 ; Western Scotland, 10; Wes te rn Eng-
land, 3 ; and Ireland, 2 or 3. 

On the shores of t h e Engl ish Channel, t h e 44 exotic 
mollusca are entirely southern, n o t one exotic no r the rn 
species occurring with t h e m ; bu t in t h e Wexford 
gravels, in the cliffs of Killineg, in t h e Turbo t Bank 
sands and gravels, and in Wes t England, bo th n o r t h 
and south coalesce — t h a t is to say, t h a t shells now 
living so far apar t as Spain and Greenland are found 
associated together . Wes te rn Scotland par takes in a 
slight degree in th i s modification, since such ext reme 
southern shells as Bissoa s t r ia tu la (South Devon) and 
Trochus Dumingi (Bantry Bay) have been found a t 
Lochgilphead and Greenock. I some years ago detec ted 
the fry of two Mediterranean forms, a Cardi ta and a 
Cone, in some silt f rom Garvel Pa rk ; b u t these I 
should imagine were voided by some wandering fish, 
like o ther species dredged off the Norway Coast a t dif-
ferent t imes. 

' Having t hus briefly laid before you evidence of t h e 
existence and distr ibution of t h e exotic mollusca, i t 
now remains to be seen how these species came in to 
the British area, and how the Bri t i sh Is lands came in to 
being. 

' The old te rms Eocene, Miocene, and Pliocene, divi-
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sions founded upon the supposed agreement of a certain 
percentage of species found in them with living forms, 
are now dropping out of use, as i t is recognised that 
none of the Eocene shells are still in existence, and i t 
is extremely doubtful if so many as even half-a-dozen 
Eocene forms pass up into the Miocene deposits above 
them. 

'These last contain about 30% of living species, and 
are, therefore, most probably the original home of the 
present European faunas; the work of M. M. Dolfuss 
and Dautzenberg leading to the conclusion that no suoh 
break exists between the commencement of the Miocene 
period in Europe and the present time as exists between 
t h e latest Eocene—Oligocene—and the earliest Miocenes. 

'In Miocene times, the configuration of this part of 
t he world was altogether different from what it is now. 
The shelly sands and marls of Bordeaux and Touraine 
show t h a t a branch of the Mediterranean expanded 
itself across the southern part of France. The fauna of 
th i s sea now survives only on the western shores of Africa 
and in the West Indies. The molasse of Switzerland 
and corresponding deposits of Austria, South Russia, 
I ta ly, Greece, Turkey, and North Africa constituted 
another basin, the Mediterranean : and, lastly, there is 
t he Saxon basin of Belgium and Germany, which may 
have been connected with the Mediterranean basin by 
way of Switzerland. 

' Nor th and west of these seas, the land had a very 
wide extension, the Spanish Asturias connecting, there 
is some reason to suppose, with Ireland, the western 
coast line continuing to Greenland. On the south and 
east, t he German Ocean and the English Channel were 
non-existent, and the northern boundaries of^ the con-
tinental land were most likely about Smith's Sound. 
No Miocene marine deposits have been found in Eng-
land, the supposed Miocenes of the Isle of Wight prov-
ing to be of Oligocene age. 

'Such being the relations of the sea and land, we may 
next consider the successive movements of the water 
t h a t have remodelled Western and Northern Europe. 
The primary forces at work bringing these movements 
about were both seismic and volcanic, the great moun-
tain ranges of the Alps and the Apennines and the 
Carpathians bearing high upon their flanks the Miocene 
of Switzerland, Italy, and Austria. The rise of these 
great watersheds, accompanied by corresponding depres-
sion both nor th and south, carried the waters in similar 
directions. 

' The first known water extension on the western side 
was f rom Bordeaux and Touraine northwards to Nor-
mandy, where near Carentan a very early Pliocene 
deposit has, after many years* waiting, been described 
by M.M. Dolfuss and Viellard; and a further extension 
of this arm westward at a later date has been desoribed 
a t St E r t h , near the Land's End, where, in a narrow 
valley near and cutting across the extremity of Corn-
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wall, ie a deposit containing suoh Miocene forms as 
survived and do still exist in the Mediterranean; for 
example, Turritella triplicata, Nassa serrata, Ringicula 
acuta, &c. 

* Turning to the east, t he Saxon Miocene seas over-
spread Belgium, sending off a branch into Kent via the 
" P a y s du Calais," of which so-called Diestien beds 
traces are found near Maidstone and Folkestone. As 
the elevation of the Wealden dome progressed, the 
seas now represented by the Coralline Crag of Suffolk 
and the Red Crag at Walton on the Naze succeeded. 
During this time a gradual elimination of southern 
species was progressing, culminating in their total 
extinction in the next horizon, the Middle Red Crag. 
This is a very important period in our history, because 
the fauna of this age comprehends many speoies of true 
northern habits for the first time, and, therefore, points 
out very definitely tha t a water-way had been opened 
right away to the Northern Pacific Ocean through 
Behring's Straits. Fusus antiquus, Purpura incras-
sata, Nucula Cobboldiae, Tellina calcarea, and Admete 
viridula, among many others, are all well known 
northern species, which first appear a t this stage in the 
British history. 

'The Middle Red Crag was followed by the Upper 
Red Crag, and later Pliocenes and the northern fauna 

becomes very large, Natica affinis, Fusus altus, Trophon 
Scalariforme, Leda lanceolata, Cardium Greenlandicum, 
and Astarte borealis abounding. Of 180 species col-
lected in one sandpit of this age in Suffolk, 40 are purely 
Arctic, and only 15 southern forms, these latter being 
survivors from the earlier seas of this area. 

' Having thus traced the successive advances of the 
Miocene Seas northwards till they joined with the seas 
of the north about the region of the English Eastern 
Counties, and thus separating the Eastern area of 
England from the Continent, we may revert to the 
Western Gulf to which I called your attention a l i t t le 
way back, recently ascertained to have existed at the 
extreme point of Cornwall. Towards the close of the 
Pliocene stage in England, i.e., tha t of the Upper Red 
Crags, this must have extended fur ther westwards, 
deflecting to the left, for on the S.E. Coast of Ireland 
a mass of sand and gravels, locally know as the manure 
gravels, covering about 300 square miles of the counties 
of Wexford and Wicklow underlies a mass of boulder 
clay. These gravels contain apeculiar fauna. Ont of about 

70 species, a list which I hope to add to shortly, 10 are 
northern and 8 southern forms. Of the southern species 
3 are also in the St E r th beds, and are not found after 
the Wexford gravel period; and of the northern species 
two, Nucula Cobboldiae and Leda limatula (oblongoidès), 
are only known fossil elsewhere in the Eastern Coast 
deposits, and one, Fusus contrarius, is a characteristic 
East Anglian species. This points to some water-way as 
a means of communication between Wexford and 
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Norfolk. I can only offer a suggestion as to this, but I 
th ink i t would be found somewhere across Strath Clyde, 
in the South of Scotland, since the presence of high 
Arctic species in the deposits beneath old glacial clay 
a t Kilmuirs, Tangy glen and elsewhere in the West of 
Scotland appears to my view to indicate such a line of 
communication, and there is no reason, as far as I can 
yet ascertain, to suppose tha t Ireland had yet been 
separated f rom th'e extension of the Spanish Asturias 
in the South, or tha t its Northern junction via the 
Giant Causeway with Western Scotland had yet been 
broken, and even fur ther still, that Scotland had been 
separated f rom Greenland. All that can be said is that 
the Wexford gravels, equally with the Norfolk Tellina 
balthica beds are immediately pre-glacial, and that the 
identi ty of the mollusca point to a common origin. 

II. Post-Glacial. 
' Having thus tried to delineate the relations of sea 

and land in this quarter of Europe at the inception of 
t h e Great Ice Age or major glaciation, I may pass on 
to what may have taken place during and after this 
period. The world seems to have been very unsettled 
jus t then, for immediately over the Tellina beds of Nor-
folk, already mentioned, are freshwater peats and earths 
charged with fluviatile shells and fishes, and a land flora 
and fauna of considerable extent, and these in turn are 
covered with sands and clays containing Leda and other 
nor thern genera in their normal life-position, indicating 
a submergence of 10-15 fathoms, this again gives place 
to soils containing a number of willows, mosses, and 
a marmot, all inhabitants of the Arctic circle, the 
whole series being capped by boulder bearing clays and 
contorted gravels. If there was, as has been suggested, 
a high lifting up of the country during the glacial 
period i t must have been at this time, for in due course 
the foregoing beds show traces of considerable erosion, 
and in the last laid-down deposits of this glacial period 
a t Bridlington on the Yorkshire coast we get definite 
evidence tha t the elevation bad given place to deep 
depression, because some masses of sand embedded 
therein contain the large number of high northern 
forms spoken of in the first part of this paper, such 
masses of sand having been introduced in a frozen 
s ta te and transported bodily into their present con-
dition. These masses, from their fauna, have come 
from the far north, far beyond the confines of the Arotic 
circle. In the due succession to the newest of these 
glacial deposits come in those of the East of Scotland, 
of which your own locality has supplied such good 
evidence, possibly a little later than that of Elie and 
Montrose, ba t still yielding such Arctic forms as 
Pleurotoma harpularia, P. bicarinata, P. pyramidalis, 
Natica af f in is Trophon Gunneri, Cardium Greenlandi-
cum, and many others. This indicates a condition of 
things t ha t did not obtain on the Western side of Scot-
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land as yet, for on that side there are no deposits of 
any kind that offer a similar fauna, and I think for this 
reason that the land barrier which connected Scotland 
with Greenland was not yet broken through, or, if so, 
not near Scotland. 

'Returning southwards, you may remember that I 
pointed out an extension of the Bordeaux Miocene Sea 
to the North of France at Carentan continued westwards 
at a later period to Wexford via St Erth, in Cornwall. 
Now, if you look at a map, you will see that Carentan, 
or rather the Peninsula of the Cotentin, is nearly 
opposite the Isle of Wight, then and for long afterwards 
a portion of the mainland; and our next detail is found 
east of the Isle of Wight, in Bracklesham Bay, in the 
Selsey Peninsula. Here it has been my good fortune, 
following the footsteps of others, to obtain a large 
number of organisms including some 180 species of 
shells, out of which 30 or 35 do not exist nearer than 
the Bay of Biscay, as far as we at present know. This 
deposit, or old sea bed, is very limited in extent, and is 
covered with marine gravels, coincident with the well-
known Brighton raised beach which rests upon and 
against the wall of chalk once continuous with France, 
of which Beachy Head is the western, as Shakespeare's 
Cliff is the eastern monument. We have evidences of 
continuous depression in the series of marine deposits 
at various heights on either side of this great chalk 
isthmus, in many places this depression being much 
more intensified on either side of St George's Channel, 
as, both in Ireland and the west of England, marine 
shells are present as much as 1000 to 1300 feet above sea 
level, and evidence has been long accumulating in the 
direction of an almost total submersion of Britain north 
of a coast line following the line of the Severn out 
towards South Scotland. I t is at or during some period 
of this great submergence, which must have affected 
the whole of the north-west land away to Greenland, 
that such events took place as to completely break 
down the north-western barrier, of which the only 
traces left are the North and Western Isles, the Faroes, 
and Iceland. 

• As before observed, the fauna of Western Scotland 
does not possess the Arctic character of the eastern 
side, the nearest approach being that about Paisley, 
Bute, and the North of Lewis, east of Barvas, at 
Traigh-Crois and Traig-Shunanaboist. Most of the 
Clyde beds, as well as those of the North of Ireland, are 
of post-glacial age, the only corresponding deposit, if 
not of a rather later age, on the east of Scotland, being 
at Cockle Mill Burn, S. of Fifeness, the Caithness 
fauna being determined by Messrs Peach and Home to 
be of extraneous origin. 

• There are one or two localities in the Clyde district 
that I have indicated as showing the far reaching effects 
of that warmer period which I have referred to as bring-
ing into the Selsey Sea deposit near the Isle of Wight 
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so many Lusitanian species. The occurrence of Oliva 
and Bulla in the Worcestershire gravels shows that the 
Atlantic currents were driving up and influencing 
the Severn Gulf, and the presence of such shells as 
Woodia digitaria in Ireland, Mactra glauca, Cytherea 
chione, in Western England, and amongst others of 
Rissoa striatula, at Lochgilphead, and the Turbot 
Bank, all of them species living either sonth of Britain 
or in the extreme south-west tells us that when they 
lived so far north of their present homes the climate or 
temperature must have been more consonant with their 
habits than it is a t present. I am afraid you will think 
that the " Making of Bri ta in" has taken a long time, 
but very little more remains to be done, the only 
remaining junction with the Continent being the 
barrier of chalk to which I referred as extending 
from England to France, between Beachy Head and 
Shakespeare's Cliff. 

'The marine gravels mentioned before as covering the 
Selsey deposit containing so many southern species 
extending in the east to Brighton is also found in the 
west over Hampshire and in the north of the Isle of 
Wight, evidently these being originally one continuous 
sheet. Now, after these gravels and the later brick 
earth had been laid down, there is strong evidence that 
great physical disturbance took place in this area, for 
the elevation of the chalk forming the backbone of the 

Isle of Wight has not only carried the older Tertiaries 
with it , tilting them up vertically, but also the flint 
shingle beach and subaerial deposits, separating at the 
same time the island from the mainland. This 
fracture or separation was not local, but 
continuous eastwards, and opening^ up the Straits 
of Dover by breaking through the intervening chalk 

Isthmus permitted the junction of the waters, and 
thus completed " The making of Britain." 

'Post Scriptum 1.—To avoid prolixity I have been 
obliged to leave out much of the evidence upon which 
the deductions in the above paper are based. 

' P.S. 2,—Being much interested in the Post Tertiary 
Mollusca, I should feel greatly obliged by the receipt of 
any parcels of fossiliferous Band, gravel, or clay, whether 
early or late glacial or post glacial, including raised 

beaches and estuarine deposits. If any correspondents 
so far favour me it will be a pleasure to me to give the 
names of the species sent, and the geological age of the 
deposits in which they are found. I would suggest the 
desirability of looking for the small species, because 
where Foraminifera are present, so also should the 
smaller Mollusca. 

* ALFRED BELL, 
' 140, Lower Marsh, Lambeth, London.' 

Dr Milne also read the following note on shells con-
tained in the King-Edward shell-bed :— 

The following list of 37 species exhibit a large percent. 
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