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Origin o'f the Red Rocks 

T HE subject for discussion in Section C (Geology) 
at the British Association on the morning of 

September 2 was the "Origin of the Red Beds of 
the Northern Midlands". Speakers, however, did not 
confine themselves to local conditions, and other parts 
of England were also considered. 

In opening, Dr. R. L. Sherlock remarked that the 
region discussed forms an indefinite area but may be 
supposed to include the Cheshire Basin, the synclines 
between the fanning-out ridges of the Pennine 
Range and the easterly dipping beds of Nottingham
shire. 

It is agreed that the British Permo-Trias is of 
Continental origin and that the climate became pro
gressively drier from the beginning to the end of 
the period. This fact seems to be of almost world
wide application, for it is also true for the United 
States, South Africa and other countries. 

Late in Carboniferous time, earth-movements on a 
great scale probably raised Great Britain into 
mountains, but rapid erosion of the soft Coal Measures 
soon reduced the elevation, and the detritus filled 
the hollows and formed red beds. This indicates 
oxidation of grey strata in a dry climate. There 
is a relation between colour and texture ; the finer 
the grain the richer the red tint, owing no doubt 
to ease of oxidation. The green colour found at 
times appears to indicate wetter periods. Although 
there is no doubt that secondary changes of colour 
have occurred, it is highly probable that both red 
and green strata are primary. Evidence for the 
primary origin of red beds is that the colour is 
constant in depth. It is noteworthy that green marls 
occur at the top of the Keuper, just before the 
·Rhretic Sea burst in, when base-levelling of the land 
had presumably allowed wet oceanic winds to bring 
in a damper climate. 

Although the saline deposits were no doubt de
posited in drying up inland seas and lakes, the source 
of supply offers difficulties. Ordinary sea water, if 
evaporated, would deposit only 0·7 ft. of gypsum 
or anhydrite for each 1,000 ft. of depth, yet 
beds 10 ft. or more in thickness were deposited 
from shallow seas. Evidently there was local con
centration. 

Gypsum often shows swirl-like structures, and so 
does rock-salt. In Cheshire, stratification and cross
bedding are also present in the salt, indicating a 
possible explanation of the thickness of saline de
posits. If evaporation caused supersaturation of the 
water, the salt would be deposited very rapidly and 
the granular precipitate might be concentrated by 
currents. It sometimes happens that, if two bore
records are compared, one containing thick salt and 
the other none, the records agree roughly if the salt 
is ignored, suggesting that the time of formation 
of the salt was negligible. 

While the rest of our salt deposits were formed in 
desert lakes, the Middlesbrough deposits represent a 
dried-up sea. 

Mr. F. W. Shotton communicated the results 
obtained by the Lapworth Club of the University of 
Birmingham in an investigation, lasting several years, 

of the outcrops of Lower Bunter in W orcestershire 
and East Shropshire between Oakengates, Bewdley 
and Stourbridge. Every accessible outcrop was 
examined and careful measurements made of dip and 
false bedding ; more than a thousand readings being 
taken and examined statistically. In addition, 
numerous rock specimens were collected and ex
amined for variation in the size of the sand-grains. 
Conclusions arrived at were that, throughout the 
area, the Lower Bunter is false-bedded and that it 
was deposited on land by easterly winds coming from 
the Mercian Highlands. The sand is remarkably well
graded and free from clay or silt-bands, and 90 per 
cent lies between the ranges of 0·50 mm. and 
0·10 mm. 

Mr. A. N. Thomas then described the Trias of 
north-west Somerset between Porlock and Williton. 
The Triassic subsurface is highly irregular and the 
earliest deposits fill in isolated depressions, the 
later ones being increasingly widespread so that the 
areas tend to coalesce. 

Dr. S. E. Hollingworth gave an account of some 
results of recent borings in the Vale of Eden. These 
borings have proved the presence of three horizons 
of anhydrite in the 'Permian' Hilton Plant Beds at 
Kirkby Thore, although only two horizons are known 
elsewhere in the area. As these chemical precipitates 
indicate periods of desiccation, they are probably 
due to regional climatic changes, and it is reasonable 
to suppose that sequences of such deposits in adjacent 
areas may be correlated. This does not necessarily 
mean that two areas of deposition were united. Dr. 
Hollingworth correlates the lowest anhydrite bed 
(base of Hilton Plant Beds) with the lower salt (and 
anhydrite) at the base of the 'Permian Middle Marl' 
of the region east of the Pennines. The two higher 
horizons of the Vale of Eden he correlates with the 
upper salt and anhydrite and the upper anhydrite 
respectively of Yorkshire. Correlations between 
Cumberland and Furness indicate the probability of a 
lateral passage from 'Permian' Hilton Plant Beds to 
'Triassic' St. Bees Shales. Dr. Hollingworth's con
clusion is in accordance with the evidence from the 
east of the Pennines of a lateral passage of 'Permian' 
into 'Trias' brought forward in l9ll by Dr. R. L. 
Sherlock. 

No time was left for discussion, but inquiries were 
made as to where the formation of red beds in 
Continental areas is at present in progress. This 
difficulty is analogous to that felt by students of coal 
formation-the origin of which by swamp-growth is 
generally agreed upon, although the exact conditions 
for it do not seem to exist anywhere at the present 
day. Nevertheless, in various parts of the world 
certain kinds of Triassic-like rocks are being formed, 
for example, in Turkestan, although nowhere can all 
the types be found now forming. 

As was pointed out by Dr. Rudolf Richter on 
another occasion, when describing conditions of sedi
mentation off the German coast, we must not carry 
uniformitarianism too far ; special conditions existing 
at certain periods have never been repeated. 

R. L. S. 
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