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state of lithification may sometimes be clear —
for example, if late-stage diagenetic or metamor-
phic minerals have demonstrably been involved
in the deformation — but if these features are not
visible, or they are overprinting earlier struc-
tures, then the situation can be difficult. As
Chapter 1 emphasized, tectonic deformation of
rocks at depth cannot be assumed, or just
guessed, as being more likely. Judging by mod-
ern earth processes, gravity driven processes and
near-surface sediment deformation, for example,

some discussion about how they were recog-
nized. Unfortunately, many earlier discussions of
the problem have been aimed at the meaning-
less distinction between ‘tectonic’ and ‘soft-
sediment’ deformation (see section 1.1.1). More-
over, the latter term has been used frequently
merely as a synonym for gravitational slumping.
Some features that have been used as hall-
marks of a pre-lithification origin do not hold up
to scrutiny. Rather than merely catalogue here
the numerous past efforts, one historical episode

are too widespread for that.

But how can pre-lithification deformation be
identified? The question has been asked many
times over the decades (e.g. P.F. Williams, Col-
lins and Wiltshire 1969; Helwig 1970; Cowan
1982; Elliott and Williams 1988). In fact most
papers on pre-lithification structures include

is recounted in some detail in Historical vignette
3. Apart from encapsulating the conceptual diffi-
culties of recognizing pre-lithification deforma-
tion, this vitriolic dispute, between two leading
British academics of the first half of this
century, rehearsed the arguments on identifica-
tion criteria.

The early interests of P.G.H. Boswell were diverse.
They included the link between geology and the
new science of soil mechanics, including properties
such as the thixotropy and dilatancy of clays. Bos-
well conducted research into other aspects of ap-
plied geology, and introduced intoc English the term
‘isopachytes’, now widely used in oil geology and
elsewhere as isopachs. The considerable irony in
all this will become apparent shortly. In 1817, Bos-
well became the first Professor of Geology at the
University of Liverpool, and felt it prudent to under-
take field studies close to his new University. For
this he selected the nearby but little known Denbigh
Moors region of North Wales. Boswell’'s investiga-
tions there soon revealed puzzling things about the
structures, which he began to explain by thrust
movements. It seems that once Boswell had embar-
ked upon this direction of geological thinking, it
became increasingly easy to invoke tectonically
induced dislocations to explain other problematic
structures. Features such as ‘confused masses of
highly cleaved and crushed flags, mélanges of
shattered rock, often ‘balled-up into spheroidal
masses’ and sharply separated from normal beds’
were diagnosed as being due to thrusting (Boswell
1928). Other geologists were shown the structures
and seem to have accepted this interpretation.
These must have been happy times for Boswell.
He built up a respected department at Liverpool and
then became head of the department at Imperial

Historical Vignette 3: Possible slump deformation

in North Wales

College, London. He received honours such as|
election to the Royal Society in 1932, and his work |
in North Wales was much respected. He was publish-
ing numerous papers on the area, and knew the
geology better than anyone else. It must have
seemed like ‘his ground’. Enter, however, in 1935,
O.T. Jones. In some ways, Jones was a long-stand-
ing rival of Boswell, in that he also had a long and
successful history of geological field work in Lower
Palaeozoic rocks (in Central Wales) and he was head |
of a rival department at Cambridge. Both were
leading figures in the Geological Society and both
were Fellows of the Royal Society. But Jones had
seen rocks elsewhere with features that had regis-
tered with him the importance of subaqueous sliding
as a process. The concept seems to have stayed
dormant in Jones’s mind until his ‘active interest was |
awakened on reading Boswell's papers and Study-:
ing the photographs’ from the Denbigh region. It|
appeared to Jones ‘as though the sediments had |
been violently stirred while still in a pasty condition’. |
He eventually gave a report on the Denbigh Moors
phenomena — the benchmark paper of 1937 - to the
Geological Society, saying that ‘there is no doubt
that the disturbance of the contorted rocks had been
completed before the deposition of the overlying
sediments’ (Jones 1937). ‘A long-standing engage-
ment’ prevented Boswell from attending the lecture.

Jones’s interpretations were to a large extent
intuitive; in any case there was little direct informa- |







