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A model for the tectono-thermal evolution of north Cornwall

C.F. PAMPLIN

Lancashire, PR 7 2HQ)

Introduction

This paper develops a tectono-thermal model for the geological
evolution of South West England utilising the results of a combined
structural and metamorphic analysis of the north Cornwall coastal
section (Fig. 1). Fluid inclusion and vitrinite reflectance data are used
to constrain absolute P-T conditions whilst detailed illite crystallinity
data are used to construct palacothermal gradients. This integrated
approach allows an improved appreciation of the geological evolu-
tion of north Cornwall.

The earliest phase of deformation in north Cornwall is identified with
northwards transport of argillaceous sediments (D1s). This produced
north-facing, recumbent folds (F1s) on a regional scale, with an
associated axial-planar slaty cleavage (S1s). This deformation event
can be recognized from south of Newquay to the Camel Estuary. The
next phase in the deformation sequence (D1n) is identified with the
southwards transport of Upper Devonian and Lower Carboniferous
sediments north of the Camel Estuary. This is the first deformation
event observed in these rocks. It is characterised by the regional
development of recumbent southward-facing folds (Fln), with an
associated flat-lying slaty cleavage (Sln). In the area of the Camel
Estuary the two D1 events meet. This zone of confrontation, defined as
the region of overlap of northwards (D1s) and southwards (D1n) shear, is
restricted to a 2km stretch of coast (the Greenaway) between Polzeath
and Daymer Bay: the Padstow Facing Confrontation.

The second phase of deformation was generated by northwards
transport along a major south dipping shear zone during the Upper
Carboniferous. The deformation associated with this shear zone
intensifies towards the basal shear. Consequently, the intensity of D2
increases northwards as the basal shear zone approaches the surface.
The shear zone outcrops as the High Strain Zone around Tintagel.

Regional extent of the Facing Confrontation

The development of a confrontation zone between north- and south-
facing structures has recently been reported from Cargreen, near
Plymouth (Seago and Chapman 1988). However, there are a number
of important differences between the 'Cargreen Confrontation' (as
described by Seago and Chapman 1988) and the Padstow Confron-
tation.

At Cargreen the structures of the southern zone are considered to
overprint the northern zone and thereby generate D2. Despite this,
Seago and Chapman (1988) interpret the Cargreen Confrontation in
terms of a north-dipping backthrust generated during D1. In the
Padstow Confrontation it is structures of the northern zone that
overprint structures of the southern zone. Both Dln and Des are
subsequently overprinted by renewed northwards transport (D2).
Apparently, D1s is not present in the deformation sequence described by
Seago and Chapman (1988). However, it now seems likely that the D2
structures at Cargreen are not a local development and belong to the
regional D2 deformation phase (Chapman pers. comm.). This
simplifies the structural history at Cargreen and supports the pro-
posed correlation of the Padstow and Cargreen structures.
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Furthermore, assuming that Seago and Chapman's north-dipping
backthrust is the expression along strike of the Padstow Confronta-
tion creates a problem. The Upper Devonian spillites around Ply-
mouth lie in the footwall of the Cargreen Confrontation whilst those at
Pentire Point lie in the hanging wall of the Padstow Confrontation. If
the two facing confrontations are equivalent and formed by
backthrusting then movement on the backthrust must be minor. If
there was any major movement on the proposed backthrust the
spillites at Pentire Point would be expected to life to the south of those at
Plymouth.

Regional extent of the High Strain Zone

Sanderson and Dearman (1973) recognised that the High Strain Zone
passes inland from Tintagel towards Tavistock. The recent work of
the "Exeter Group' has demonstrated that the Tavistock area is
dominated by northwards directed thrusting. This deformation is
equivalent to that responsible for the development of the High Strain
Zone i.e. it is D2. As the number of thrust planes increases, so the
intensity of deformation associated with each decreases and the
width of the zone increases. The High Strain Zone is therefore only
developed in north Cornwall where D2 thrusts become confined to a
relatively narrow zone. The most likely reason for this localisation of
D2 strain is that the High Strain Zone represents a lateral ramp to the
thrust sheet complex recognized inland.

Before considering a new model for the tectono-thermal evolution of
north Cornwall it is instructive to review earlier models.

Previous models

A popular explanation for the generation of D1ln and the Facing
Confrontation has involved southwards directed backthrusting as
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movement on the basal decollement associated with Dls is temporarily
halted (Shackleton et al 1982; Coward and Smallwood 1984;
Andrews et al. 1988). In such a model it is unlikely that a
laterally extensive yet narrow zone of confrontation would be
generated since the backthrust transports hanging wall rocks above the
D I s basal thrust. The hanging wall rocks would be expected to show
widespread development of D1s features prior to D1ln. This is not
observed. It is only in the Confrontation Zone that first phase, Dln
confronts first phase D1s in a narrow zone of interference.

Contributions by Selwood and Thomas (1986a, b, 1988) downgrade the
significance of the DIn event, and hence the Padstow Facing
Confrontation. These authors extended the thrust tectonic model, which
the Exeter Group developed from studies in central South West
England, to the north Cornish coast. They recognised the
importance of northwards thrust transport but have not reconciled this
with the presence of large areas of inverted and southwardsfacing
strata (Pamplin and Andrews 1988; Andrews et al. 1990 in
discussion of Selwood and Thomas 1988).

Durning (1989) has suggested that in the Padstow Facing Confron-
tation the earliest fabric formed is D1n and that this is overprinted by D1s.
Furthermore, it is argued that continued northwards transport related
to D1s overprints DIn to generate D2n structures. Unfortunately this
reinterpretation relies mainly on the evidence of facing. This type
of evidence has been shown to be inconclusive (Pamplin and Andrews
1988).

In support of the new chronology Durning (1989) presents SEM
photomicrographs of the cleavages developed in the purple layers at
Trebetherick Point. However, this type of evidence is also inconclu-
sive. Pamplin and Andrews (1988) regard the flat-lying cleavage to
represent D2 reactivation of the original flat-lying D1s cleavage. It
is during this reactivation that the steeper Sln cleavage becomes
deformed and recrystallisation occurs. The evidence of sense of shear
criteria remains as the least subjective method available in defining
the structural chronology within the Facing Confrontation.

Illite crystallinity analysis

Preliminary results from the application of illite crystallinity tech-
niques to the slates of South West England are given by Brazier et al.
(1979). Their work concentrated on the rocks exposed along the
south Devon and north Cornish coasts. Their results in north Cornwall
were confirmed by Primmer (1985a) and extended northwards into
west Somerset by Kelm (1986).

The more detailed work of Primmer (1985a,b) resulted in an appraisal
of the P-T history of the region. Using the tectonic model of Selwood
et al. (1985), Primmer considered the metamorphic history in terms
of a nappe pile underthrusting the undeformed Culm Basin flysch. This
induced backthrusting and local crustal thickening in the Tintagel area.
In this structural framework Primmer recognised a synchronous M1-
D1 event up to greenschist facies temperatures (T=350-400°C). This
was followed by a post-kinematic M2 event at a higher temperature,
but lower pressure, and a final phase of retrograde metamorphism.
A major shortfall of these studies is that they pay little or no attention
to the detailed structure of the areas under consideration. Recent
reviews (e.g. Andrews et al. 1988) of the tectonic model of Selwood et
al. (1985) have reassigned the deformational and metamorphic
chronology of north Cornwall. This has resulted in the need to
reappraise the P-T history of the region.

Illite crystallinity sampling procedure

The present study covers the coastal section between Rusey Beach
[SX 12459349] and Trevone [SW88807590] (Fig. 1). Samples were
collected at 100m intervals along the coast, where possible within Sm of
sea level. This systematic approach was adopted to produce a
sample set on which there is good geographical control. Particular
attention was paid to the structural setting of each sample i.e. relation to
thrusts, folds and the number of cleavages developed. Sampling
close to intrusions was avoided. All the coastal samples have under-
gone weathering processes by sea and rain. The effects of such
alteration on the illite crystallinity is negligible since “crystallisation' is
an irreversible process. However, clay minerals produced during
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weathering, especially those with characteristic 10A reflections can
interfere with measurement of the illite diffraction peak.

Sample preparation techniques

In the interpretation of the results of any illite crystallinity determi-
nations it is important to be aware of the preparation procedure
adopted and the machine operating conditions during analysis. All
samples have been prepared in the following way:

1) Whole rock passed once through the jaw crusher.
2) Dry sieve separation of the <200um fraction.

3) Immersion of half the <200pm fraction in distilled water and
placement in an ultra-sonic vibrator for 5 minutes allowing all fine
grained material to be released into suspension. 4) Addition of
2ml/1 of Calgon (NasPO,) to each sample to prevent flocculation of
the clay.

5) Gravity-accelerated settling at 28°C for 7 mins/cm to separate the
<Sum fraction.

6) Addition of 2ml/1 of MgCl, to the decanted <5um fraction.

7) Centrifugal-accelerated settling of <5pum fraction: washed twice
in tap water to remove excess MgCl,

8) Production of 2 smear slides for each sample.

In the size fraction selected, the peak broadening effects of very fine
grained (<0.2um) non-crystalline illite appears to be counteracted by
peak-sharpening detrital micas in the >2um fraction (Pamplin 1988).

The machine operating conditions for all X-ray determinations are
given below:

CuKa, Ni filtered
.35

.25

1, divergence
0.02 scatter

',° receiving

Scan Speed .....ooevieieiienns 1/2"@/minute
Chart Speed ......coccevveveiennnne 2cm/minute
Time Constant ... .1

Angular Range .......cccc....... 8.00-10.00°20

Illite crystallinity indices

The suggested ranges of the three most common crystallinity meas-
ures are shown below:

INDEX DIAGENESIS ANCHIZONE EPIZONE

Weaver (1961) <23 2.3-12.1 >12.1

Kiibler (1964) >4.0mm 4.0-2.5mm <2.5mm
>0.3°20 0.3-0.2°20  <0.2°20

Weber (1972) >125 125-80 <80

The Weber index requires the normalisation of the illite crystallinity
peak height against that of quartz, but is not widely used. The
sharpness ratio (Weaver) is an excellent measure for poorly crystal-
line illite, however it produces large errors if applied to highly
crystalline samples. Conversely, the error in the Kiibler Index de-
creases with increasing crystallinity. Blenkinsop (1988)
comments that the Kiibler Index is marginally more accurate at
all grades.

All samples analysed are from areas previously determined to be
above diagenetic grade (Primmer 1985a). For this study the Kiibler
Index is considered to be the most appropriate.

Standards

Three polished slate samples from north Cornwall were analysed by
Dr H. Kisch (Ben Gurion University of Israel) and subsequently used as
laboratory standards. In turn, 5 inter-laboratory polished slate
standards prepared by Kisch were analysed on the machine used in
this study. The results of this analysis are shown in Table 1. The
variation in counts per second (CPS) is due to the relatively low
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setting of voltage and current on the machine used for this study. The
two machines produce very similar results for crystallinity values
less than 0.26°20. Most of the Cornish samples are more highly
crystalline than this.

Table 1. Results from the analysis of standards

Sample  Peak width Intensity Peak width Intensity
(Kisch) (cps) (This study) (cps)

13B 8 0.16 2600 0.16 660

47A 2 0.13 5100 0.13 990

59A 3 0.245 1300 0.25 310

658 0.29 1500 0.285 430

10C 7 0.35 900 0.308 225

Through this interchange of standards the illite crystallinity values
obtained during this study are comparable to the results of Kisch. In
particular it can be assumed that 0.21°20) represents the boundary
between the epizone and anchizone. The standard was run at the
beginning and end of each period of operation. At no time during this
work was any appreciable machine drift noted.

Illite crystallinity results

A total of 278 samples were collected from the coast between
Tintagel and Polzeath (Fig. 2). By plotting the results of the
illite crystallinity determinations against the geographical location
of the samples (Figs 3, 4) two conclusions can be drawn:

1) On the local scale, the structurally complex Padstow Facing
Confrontation, shows no marked discontinuities in illite crystal-
linity values (compare Fig. 3b, ¢ with the Rusey Fault on Fig. 3a);
2) On the regional scale there is a very close correlation (Fig.
4) between the outcrop pattern of the St. Minver Synclinorium (i.e.
the Facing Confrontation) and the metamorphic low.

In order to explore this sensitivity to scale further, it is necessary to
consider the regional correlation of metamorphic episodes in South
West England.

Hypothetical peak temperature profiles

The illite crystallinity isopleths (Fig. 4) reflect the maximum
palacogeothermal gradients across north Cornwall. By considering
the form of these gradients it is possible to constrain models for
the geological evolution of the area. Around Tintagel mineral
associations demonstrate that peak DIn-M1n temperatures are in
the order of 250-300°C (Primmer 1985b). Fluid inclusion
studies in the Tintagel High Strain Zone (Pamplin 1988) fix
D2n-M2n temperatures at >450°C. This temperature is of the
same order as that suggested by Primmer( 1985b) for peak
metamorphism temperatures of between 450°C-500°C. Peak
metamorphic temperatures in the region of the Facing
Confrontation are likely to be in the order of 270320°C reflecting
mid-anchizone conditions (Mullis 1979).

Wilkinson (pers. comm.), on the basis of fluid inclusion data
constrained by vitrinite reflectance studies, has suggested
D1s-Mls temperatures in the Porthleven area of 330°C at 3.4kb and
D2s-M2s temperatures of 250°C at 0.8kb.

Utilizing these peak metamorphic temperatures it is possible to
construct  hypothetical  thermal profiles, ie. plots of
palaeotemperature against geographical location. Fig. 5a shows the
resulting peak temperature profile generated when the assumption is
made that the D2-M2 episode at Tintagel is equivalent to that at
Porthleven (i.e. across Cornwall). This model predicts a
metamorphic low around Truro and shallow palaeothermal
gradients both to the north and south. This clearly does not fit with
the observed metamorphic low at Padstow and the steep thermal
gradient between Padstow and Tintagel.

Fig. 5b shows the preferred thermal profiles for South West England
if the D1-M1 and D2-M2 phases north and south of the Facing
Confrontation are considered distinct and separate episodes. This

-
N [
Tintagel ~—~J \
T+
4
+ +
+
NS 4+t
4+ +
+ ¥
+ o+
+
Polzeath +
+ L
+ + 4
R ¥ ++
4o+ + n=278
+
Figure 2. Elite crystallinity sample sites.
’T‘»ﬁ(illl})l(,‘ Sree
a) = e
E %
= Rusey Fault by
« Di tic Z
= iagenetic Zone + 4,
= +
3} -
- Anchizone gﬂ;.‘.t
= et T
F Sy TR ey
2 i A TR
S Fpizone
= , — ,
Newquay " Padstow ™ Tintagel Bude
e TS {after Primmer 19650)
y <
e \\
//// \\\\
e T
y ~
—~ s L s ~
by 8
— 0.4
»
L o3 1%1 ‘ﬁ& W + + »+§¢|
S WH * ”*H + R o +, -
£ o2 # +¢tr NN Lihs *1;
et
= Q.1
= o
E} w &
N 00 L ke s N . .
aa 90 92 94 96 98 o0
Location 1n eastings
c) g o5
o
Z 64
g i *
0.3
o + |+ * ¥ oty N
LD Bt e
b +
L2 51
Fal -l
El > N
=00 b . 7 ——
4 =) g B8O <4
Location in northings

Figure 3. a) Variations in illite crystallinity between Bude and Newquay (after
Primmer 1985a). The illite crystallinity results from this study are presented for the
area of the Facing Confrontation, plotted in relation to b) casting position and
¢) northing position. The confrontation is not reflected in the illite crystallinity data.

—— - S
N o
re P i
Errors:  Maciiine error = 4% Tintagel /4 +
A Intra-sample error - 8%
Ty T
T
B AL SR R 1
A \1 .
o h
i
N ]
f + EIEY
; 5 -
+
B
Trace of the / ’:\\\ - epzont
St Minver <+ -
Syncllnonum — /f‘w{ﬁ‘ —— . P
\ + et
N /
4
/ . . '
Y]é N +
NN .
o 267 ’/ A 025 S
»
"
\+ ] + ok
+ -
+ L/
+ o+
Pad<tnw . F §
+
—

Figure 4. Contour map of the illite crystallinity data. The approximate trace of the
St. Minver Synclinorium is shown to emphasise the close correlation
between the Facing Confrontation and the metamorphic low. The error values are 1o
values.




arrangement of palacogeothermal gradients predicts the steep thermal
gradient between Tintagel and Padstow, the metamorphic low centred
on the Facing Confrontation and the subsequent increase in grade
towards Newquay.

The following model integrates this arrangement of palacogeothermal
gradients into the tectono-thermal evolution of north Cornwall.

A basin inversion model for the tectono-thermal evolu-
tion of north Cornwall

Fig. 6a is a schematic section through South West England prior to
plate collision in the Upper Devonian (Barnes and Andrews 1986). At
the start of the Devonian, north-south extension across the continental
shelf south of the Laurentia and Avalonia landmass, generated
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Figure 5. Hypothetical peak thermal profile plots generated when assuming a)
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east-west trending basins:- the Trevone Basin to the north and the
Gramscatho Basin to the south. The elongation of these basins
suggests a tectonic control to their development. This is probably
related to the presence of a major east-west trending strike-slip fault
system now thought to have been active from pre-Devonian times
(Barnes 1982; Sanderson 1984; Barnes and Andrews 1986). In this
setting the continental shelf is divided into a series of horsts and basins.
Within each basin, listric transtensional faults developed in response
to continued crustal thinning (Fig. 6a).

The basins continued to subside throughout the Lower and Middle
Devonian and developed characteristic sediment fills. The Gramscatho
Basin was supplied with southerly derived flysch deposits formed by the
erosion of a cratonic source. These are variably considered to
represent a continental margin volcanic arc (Floyd and Leveridge
1987) or a passive continental margin (Barnes 1982). The Trevone
Basin received a sediment-fill dominated by fine grained silts and
muds. This suggests that the Trevone Basin was isolated from any
source of coarse detritus, a not uncommon situation in block and basin
terranes (e.g. present day south California coastal margin, Scholz
1977). During the Upper Devonian, submarine volcanism on the
northern margin of the Trevone Basin produced the Pentire Pillow
Lavas and their distal tuff equivalents, the Longcarrow Cove Beds
(Fig. 6b). Crinoidal shoals developed on the horst, the erosion products
of which swept southwards into the Trevone Basin to form the Marble
Cliff Beds.

Active subsidence of the Trevone Basin ceased by the Upper De-
vonian and the Polzeath Slates were deposited across the basin's
northern margin and the intervening sea-floor towards the newly
opened Culm Basin (Fig. 6b). The Culm basin received detritus
dominated by coarse turbidites derived from the Laurentia and
Avalonia landmass. Sedimentation continued through to the Lower
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Carboniferous when the continental shelf was beginning to shorten as
a result of plate collision to the south (Barnes and Andrews 1986;
Holder and Leveridge 1986). The first expression of this north-south
compression was the obduction of the ocean floor of the Gramscatho
Basin (the Lizard Complex Fig. 6¢), possibly as early as Upper
Devonian times (Barnes and Andrews 1986). As compression con-
tinued, renewed movement on the basal decollement carried the
Lizard Complex northwards. The south dipping faulted margin of the
Gramscatho Basin was reactivated as a northwards directed thrust
(Fig. 6¢). This led to the expulsion of the Gramscatho Flysch and is
recognised today as the Perranporth Line. The northern margin of the
Gramscatho Basin was carried over the southern margin of the
Trevone Basin before movement was transferred back onto the basal
decollement.

Compression of the shelf continued by inversion of the Trevone
Basin. This began in the Viséan by the reversal of movement on the
listric basin-forming faults (Fig. 6¢) and produced the overturned
northwards-facing folds of Dls. The northwards migrating fold
nappe travelled along a Middle/Upper Devonian sea-floor
decollement, decoupling the Upper Devonian sediments above (Fig.
6¢).

Since the Pentire Pillow Lavas, considered to lie close to the northern
margin of the Trevone Basin, are not deformed during Dls, the
northern lobe must have travelled only a short distance. Fig. 6¢
represents the section through South West England after the closure of
the Gramscatho and Trevone Basins. The relative levels of the
Frasnian-Famennian (dashed line) and Famennian-Dinantian (dotted
line) boundaries are indicated. Continued continental compression
caused the closure of the Culm Basin in a similar manner during the
Upper Carboniferous (Fig. 6d). The listric faults became thrusts as
the basin-fill was ejected. A backthrust from the basal
decollement, utilizing the listric basin margin faults, transported
sediments on the southern margin southwards.

The generation of an extensive southwards facing fold nappe
(Fig. 6d) resulted in the compression of the Polzeath Slates in the
hanging wall to DIn. This compression was finally halted by the
development of a northerly directed backthrust and the formation of a
triangle zone (Jones 1982). This developed between the Gravel Caverns
Conglomerates and the Polzeath Slates (the Polzeath Thrust of
Selwood and Thomas 1988). The minimum amount of southwards
translation of the southern fold nappe can be estimated from the
amount of shortening in the ‘buffering' Polzeath Slates. These
show tight upright and recumbent decametric early folds. Total
shortening is estimated to be at least 70%, i.e. the present 3km of
exposure represents an original distance of some 10km.

The Culm Basin north of the Rusey Fault Zone displays the classic
features of a basin which has been compressed and the contained
sediments ejected. Large recumbent north-facing folds in the north
pass into upright chevron folds around Bude and then into southwards-
facing recumbent chevron folds just north of the Rusey Fault Zone
(Fig. 6e). Assuming that the Rusey Fault is not a major basinal
boundary, and that the sediments on the southern side form part of the
Calm Basin sediment fill, the fanned geometry of the nappe pile
continues southwards with folds becoming recumbent and nearly
isoclinal. The recognition of the High Strain Zone as a product of
intense northwards compressional shear presents a problem in that it is
no longer feasible to explain the distinct asymmetry in the Culm
Basin fan (i.e. the cross-strike extent of southwards-facing folds) in
terms of extension along low angle normal faults. These are clearly
contractional and related to the High Strain Zone, and therefore act to
shorten the section south of Rusey Beach (compare Figs 6d and e).

Sanderson (1979) describes a mechanism which generates recum-
bent folds from originally upright chevron folds. This involves
increasing southwards directed simple shear towards the base of the
evolving fold pile. This type of model has been further promoted by
Lloyd and Whalley (1986) working north of the Rusey Fault. These
models explain the generation of south-facing chevron folds from
original upright DIn chevron folds, and the presence of low angle
normal faults, in terms of localised zones of intense southwards
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thrust system in the Tintagel area, the High Strain Zone.

shear. Lloyd and Whalley (1986) assign the southwards shear to
backthrusting in D1. However, local underthrusting of the Culm
sediments during D2 (Andrews et al. 1988) would produce a
similar effect. The involvement in these models of either
underthrusting (D2) or backthrusting (DI) accounts for the
observed southwards shear (Fig. 6e).

The Sanderson (1979) model cannot now account for the High Strain
Zone as there is no evidence of high strain during D1n. Furthermore,
the generation of sheath folds by intense northwards shear (D2a)
along the S1 surface demonstrates that SIn, and consequently Fln, lay
sub-horizontal prior to D2. If this were not the case the early D2a
strain would be expected to rotate and deform Sln. A pre-D2
recumbent Fln fold geometry must indicate the generation of an
extended southern fold nappe during basin inversion Fig. 6d). This,
coupled with the modified fold geometry north of the Rusey Fault
Zone, accounts for the observed asymmetry in the present day Culm
sediments.

This model for the generation of the Padstow Facing Confrontation
accounts for the narrow zone of confrontation, the structural geometry
of the Polzeath Slates and the arrangement of sedimentary facies in
north Cornwall. In this model, the pattern of metamorphism within
each inverted sedimentary pile would reflect the original depth of
sediment burial, and therefore, the increasing metamorphic
grades towards each nappe core. This model can, therefore, account
for the development of a DI metamorphic low centred on the
Facing Confrontation.

An out-of-sequence thrust model for the evolution of the
High Strain Zone

After closure of the final basin on the continental margin (the Culm
Basin) a change in the deformation style was required to accommo-
date continued shortening. Out-of-sequence thrusts developed, climb-
ing from the basal decollement. The restored position of these thrusts

is shown in Fig. 6d. The High Strain Zone is the surface exposure of
one such thrust zone (the Trekellend Thrust). Its present day geometry
is controlled by the Late Carboniferous Davidstow Anticline.
Rotation of the High Strain Zone across the anticline, itself probably
the result of a blind thrust ramping at depth, results in the Trekellend
Thrust passing down beneath the section. Progressively higher
structural levels are encountered moving northwards from the core of
the Anticline. At Boscastle, a higher level shear zone, with less early
ductile deformation than is observed in the Trekellend Thrust is
exposed: the Willapark Thrust (Selwood and Thomas 1986b).
This is seen as an early D2 thrust tip which had propogated to
shallow crustal levels. The Boscastle Nappe, carried on this thrust
zone, underthrusts the Culm sediments at Rusey Beach.

The K-Ar uplift dates (Dodson and Rex 1971) from the northern area
are between 310 and 270Ma. Since peak metamorphism was associ-
ated with D2 thrusting, these dates must represent, in part at least, the
timing of D2 rather than D1n basin inversion.

In the High Strain Zone there is good evidence of a progression from
early ductile deformation parallel to S1 n to late brittle deformation
generating Fib folds of bedding and S1n (Andrews et al. 1988). This
represents a progressive localisation of strain. In the High Strain
Zone the Trekellend Thrust is confined to the black slates of the
Trambley Cove Formation. Hobson and Sanderson (1983) attempted to
explain the geometry of the High Strain Zone, and in particular the
repetition of the Tredorn Slates, in terms of major (100’s m)
fold closures. This idea has since been abandoned in favour of a
thrust tectonic interpretation (Andrews ef al. 1988). However, a
common feature of the High Strain Zone is that thrusts are
apparently totally confined within the black slates. Clearly if this
were the case they could not be responsible for the repetition of
strata. Until it is possible to detect, or reject, the presence of major
folds in the Tredorn Slates at such localities as Hole Beach the
importance of large scale folding must remain enigmatic.



The distribution of the various structural features after
D2 is shown in Fig. 6e. This is essentially a cross section through
present day South West England. Late normal faults have not been
shown.

Conclusions

The Padstow Facing Confrontation is generated as a DI
structure by basin inversion of the Trevone (D1s) and Culm (D1n)
basins. The metamorphism increases towards the core of the
nappes resulting in a metamorphic low where the two
structural regimes meet. The High Strain Zone is the product of
a late out-of-sequence thrust system (D2n) at much greater depth and
consequently higher temperature. This resulted in an
overprinting of the M1 n metamorphic signature by a much
more intense M2n episode. However, the structural control on the
development of this second thermal episode prevented it overprinting
the metamorphic low previously developed around Padstow.
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