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A conglomerate zone within the Lower Palaeozoic sequence in the southwestern part of the Norwegian
Caledonides has been deformed twice by penetrative deformation. From a strain analysis on deformed
pebbles it was possible to separate the flattening tectonic strain (5/2.9/1), caused by the second
deformation from an earlier tectonic fabric of axial ratio, 2.85/1.87/1; the latter was presumable the
result of the frrst deformation. The frrst deformation was responsible for a shortening of the rock across
the schistosity surface by 43 percent, white the total shortening assuming the second deformation being
almost coaxial with the frrst, is around 56 percent. Parallelism of pebble elongation and fold axis at the
binge zone, which are otherwise oblique, is explained by a special coincidence of pebble fabric axes and
second deformation strain axes.
S. Sinha Roy, Geologica/ Survey of India, 13, Chowringhee Road, Calcutta 700013, India.
R. B. Færseth, Geologisk Institutt, Avd. A, A/legt. 41, 5014 Bergen, Norway. Present adress: Norsk
Hydro a. s, 1301 Sandvika, Norway.

In recent years various strain markers have been
used to estimate the strain in deformed rocks.
Deformed pebbles and clastic grains in conglom
erate and other sedimentary rocks are consi
dered as useful strain markers on the assumption
of their originalty nearly spherical shapes (Flinn
1955, Hossack 1968, Gay 1969, Mukhopadhyay
1973). It is, however, realized that strain in
folded rocks could be rather complex, and the
strain, being influenced by the nature of original
and tectonic fabrics, may not be simple to esti
mate in the case of a deformed conglomerate
(Oftedahl 1948, Ramsay 1967). When polyphasal
deformation affects the conglomerate the prob
lem becomes all the more complex. Theoretical
methods are however, suggested (Ramsay 1967,
Elliot 1970, Dunnett & Siddans 1971, Dunnet
1979) by which it may be possible to evaluate the
influence of pre-tectonic fabric on tectonic
fabric, and even to separate the respective axial
ratios.
The basal Lower Palaeozoic metasedimentary
sequence in the Sunnhordland region, south
western Norway, contains a conglomerate zone
which has been strained twice by penetrative
deformation. The purpose of the paper is to
estimate the total finite strain in the rock and to
explore the possibility of separating the strains
related to each of these deformations. Although
bounded by certain assumptions, the aim is to
understand the type and intensity of the most

penetrative phases of Caledonian deformation in
this region. Furthermore, the problem of pebble
elongation either parallel or perpendicular to the
fold axis is also investigated. This is possible
because a mesoscopic second generation fold
contains pebble elongation in both these orienta
tions.

General geology and structure
The Sunnhordland region represents the south
westernmost segment of the Norwegian
Caledonides which in the Hardangerfjorden area
may be divided into two major parts, based on
contrasting geology, namely the Ordovician
acidic/basic igneous complex (Kvale 1937, Priem
& Torske 1973, Lippard 1976) in the north and
northwest, and sedimentary/volcanic rocks of
presumably Lower Palaeozoic age (Strand 1960,
1972, Færseth & Ryan 1975) in the south and
southeast (Fig. 1).
The thick sequence of supracrustal rocks is
composed of pelites, psammites, conglomerates,
thick development of submarine basic and acidic
volcanics and subordinate limestone and chert.
The association of rock types is not diagnos
tic of any particular depositional environment as
a whole, but basic metavolcanics within the
sequence have geochemical characteristics of
ocean floor basalts (Furnes & Færseth 1975).
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l. Geological map of the islands of Huglo and Skorpo. Inset, simplified geological map of the Hardangerfjorden area.

The metasupracrustals are to the southeast jux
taposed with an association of Precambrian
gneisses interpreted as an imbricate structure.
A quartz keratophyre which occupies major
parts of the islands of Huglo and Skorpo (Fig. I)
(Kolderup 1929), represents the core of a major
synform of the second fold generation. An as
sociation of limestones and phyllites occurs on
both sides of the quartz keratophyre, represen
ting the same stratigraphic niveau. Conglome
rates occur near the base of the limestone close

to the main quartz keratophyre body. The con
glomerate zones vary in thickness from a few
centimetres to 15 m, and within those of !argest
thickness, several alternating pebble-rich and
pebble-free layers occur (Fig. 2). The individual
layers have a thickness of 5 cm to 40 cm. The
pebbles are exclusively quartz keratophyre, and
their size (measure of longest axis) is polymodal,
varying from less than l cm to as large as 15 cm.
The maximum size frequency is, however,
around 5 cm to 7 cm. The pebbles have well-
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rounded smooth surfaces, and are least
fractured, which facilitated their shape measure
ment. The matrix is quartzose with some
feldspar, calcite, and micas. Generally, the peb
ble/matrix is quite high in the order of 5/1.
The conglomerate and the associated semipe
lite contain a pervasive schistosity (S1) which is
axial planar to folds developed during the first
recognizable deformation.
sl is almost parallel to the compositional
layering (S0), although the pebble long axes may
be oblique to S1• Second generation folding (F2)
is responsible for the development of a strong
crenulation cleavage (S2), generally parallel to
the axial planes of mesoscopic F2 folds, gener
ated on the composite surfaces of S0 and S1 (Fig.
3). These folds are common on all scales. The
major structure on Huglo is a steeply inclined
asymmetric F2 synform which folds an inverted
stratigraphy eaused by F1 folding. The axial
trace of this synform runs almost NE-SW, with
the axis plunging gently toward NE. The area
under discussion forms the steep western limb of
this major fold. F2 mesoscopic folds are of
flexural-slip type which are variably flattened.
The buckling component in them is apparent in
disharmonic structures in fold profiles. F1 and F2
folds are essentially coaxial, producing interfer
ence patterns of type 3 of Ramsay (1967: 530)
and S0 - S1 intersection lineation is therefore
highly consistent in orientation. A structural

3. Conglomerate on western
Huglo. A first generation
schistosity {S1) is developed
parallel to the primary compo
sitional layering {S0).
A second generation cleavage
{Sz) is well developed in pebble
free layers white pebbles are re
orientated{sub) parallel to this
cleavage.

Fig.
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2. Altemating pebble-rich and pebble-free layers on
western Huglo, close to the main quartz-keratophyre body.
Foliations of first and second generation are developed. For
details see Fig. 3.
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Fig. 4. A. Equal area (lower hemisphere) plots of poles to S, (outlined by solid line) and stretching lineation defined by long axes

of deformed pebbles (outlined by broken line) from the limb of large-scale F, fold.
B. Equal area (lower hemisphere) plots of structural data from a mesoscopic F, fold. Poles to S, (solid circle) define a girdle,
with the girdle axes concidning with the F2 binge line. Stretching lineation of pebble long axes (solid triangle) defines two distinct
fields.

analysis of the conglomerate zone from the
coastal section (59°51', 5°34') (Fig. I), where the
pebble shapes were measured, indicates that S2
has a fairly constant attitude and that in the
planar parts of large-scale F2 folds, the stretching
lineation defined by the intersection of pebble
long axes and S2, is almost down-dip of S2 (Fig.
4A). Mean S1 is inclined to S2 at a small angle
(10°). The pebbles are flattened and elongated,
and the plane containing the Jong and in
termediate axes is parallel to either sl or s2 or
oblique to both at moderate Jow angles. In a
mesoscopic F2 fold in the conglomerate from this
section, the pebble elongation has, however, two
dis tinet orientations with respect to the fold axis.
The elongation is almost orthogonal to the axis in
the limbs, a situation similar to the general case
in this area, but in the binge zone, it is markedly
parallel to the binge line. No swing in the
stretching lineation and rotation of pebble Iong
axes from the Iimbs to the binge zone could be
recognized. This is reflected well in the
structural data from this fold (Fig. 4B) where the
pebble elongation lineations plot in two distinct
fields, one around the statistical F2 axis and the
other at nearly 80° to it.
The rocks in this region have undergone
phases of deformation after the main F1 and F2
ductile phases. The later structures are not re-

cognized in the section studied, and therefore
are considered to have little or no influence on
the problem of strain analysis.

Strain analysis
The axial ratios of the deformed pebbles would
indicate the total finite strain for the F 1 and F 2
deformations. The respective strain ratios are
separated by the two dimensional analysis. The
terms used henceforth are:
axial ratio in the final deformed
state
axial ratio due to F 1 deformation
strain ratio for F2 deformation
angle between pebble long axis
and maximum extension direc
tion for F2 strain
angle between pebble long axis
and maximum extension direc
tion prior to F 2 strain

0

axes of F 1 deformation ellipsoid

XF2,

YF2,

(X;;:: Y;;:: Z)
ZF2 axes of F2 deformation ellipsoid
(X;;:: Y;;:: Z)
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Effect of superposition of

F2

strain (R8,..) on a pre-existing pebble fabric

(Rr1/e)

and S., to result in final axial ratio and

orientation <Rrf<l>), passing along the deformation path. [See p. 51)

aFJ,bFJ,cFJ

aF2,bF2,cF2

pebble

(a;;,.b;;,.c)

deformation ellipsoid, and sh the XFl y Fl plane

corresponding to P 1 deformation

of the P 1 deformation ellipsoid. As the pebbles

ellipsoid axes

are assumed to be nearly spherical prior to P 1

pebble

fabric

fabric

axes

axes

(a;;,.b;;,.c)

deformation, these are deformed into ellipsoids

corresponding to F2 deformation

{RF!) with the long axes lying in the S1 surface

ellipsoid axes.

after this deformation. Since S1 defines F2 folds,
sl and the long axes of the deformed pebbles
must have been inclined at an angle E> to the
XF2Y F2 plane. The situation is diagrammatically

Two dimensional analysis
The method outlined by Dunnet
net & Siddans

(1971)

(1969) and

shown in Fig. 5. When F2 strain is superposed on
Dun

is found suitable for this

this

pre-existing tectonic fabric, the

shape

and

orieniation

change, and

pebble
S1

is

analysis,although in the present case the method

reorientated. The deformation paths of passive

is applied to rocks with polyphasal tectonic

elliptical objects subjected to pure shear is pre

(1968).

fabric. The analysis assumes nearly spherical

sented graphically by Gay

pebble shape of sedimentary origin, prior to P1

the manner in which RF! would trace out the

Fig. 5 shows

deformation,and a constant volume deformation

deformation path during superposition of RsF2

without ductility contrasts between the pebble

strain on this pre-existing fabric. The final Rr/<1>

and matrix. The latter assumption is supported

values depend on the magnitude of RsF2 and the

(Gay

orientation of the pebbles

1968)

by high frequency of pebble concen

(0).

The S1 trace

tration in the conglomerate. It is further assumed

which is originally coincident with RF! would

that s2 represents the XF2y F2 plane of the F2

change orientation during deformation from Sl to
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S�. The change in orientation of linear elements

factor. Since the angle between S1 and S2 is

from underformed to deformed state is governed

rather small (19° to 24°) and the majority of the
points fall within the 1.5 Rr/<1> curve, it is likely

by:
RsF2· tana'= tana (Ramsay 1967:222)
where a and

a'

that original random pebbles with ellipse ratios
less than 1.5/1 were deformed by the F1 defor

are the angels between the

mation to result in a pre-F2 planar fabric. The

undeformed and deformed linear elements and

initial ratio is too low to militate the conclusions

the principal extension direction for F2 deforma

about RsF2 strain.

tion. Because pebble axes are not the same
material lines

before

and

after

deformation

(Dunnet & Siddans 1971), a deformed fabric is
produced in which the mean pebble axes (Rr),

the deformed S1 trace, and the local extension
direction lying on the S2 surface are oblique to
one other. This is consistent with the observed
obliquity between s .. s2 and the statistical orien
tation of pebble long axes. These relationships
are used to estimate RsF2 strain, thus separating
F1 and F2 strains, by appropriately unstraining
the deformed pebble fabric (Rr/<1>) along the
deformation paths back to RFl/8 states so that S1
coincides with the mean orientation of the peb
bles.
At five locations pebble shapes are measured
in sections perpendicular to S2. In each case
nearly 35 to 40 shape measurements were made
on two sections, one parallel to S1-S2 intersec
tion lineation

(YF2ZF2

plane),

and the other

perpendicular to this lineation (XF2ZF2 plane).
The axial ratios together with S1 and S2 were
plotted on a Rr/<1> diagram,

and

best-fitting

standard Rr curves were drawn. The Rr/<1> data
from two representative locations are shown in
Fig. 6. The Rr/<1> diagrams are asymmetric in
both the sections at all locations, such that Rr is
oblique to both S1 and S2. Mean <Il varies from

10° to 20° from the S1 trace. Following the
method outlined above, the mean Rr in each case
is unstrained to the RFl state. RsF2 strain ratios
estimated in this way are quite consistent with a
mean around 5/1 in XF2ZF2 sections, 2.9/1 in

YF2ZF2

sections, while the mean of RFl ratios in

respective sections are 2.85/1 and 1.87/l. Be

Three dimensional analysis
Two dimensional analysis indicates that F2 strain
was superposed on pebbles initially deformed by
F1 strain in such a manner that initial axial ratios
were much less than those after F2 deformation.
Since RsF2 is not very high, this can possibly
happen in a situation where, on the scale of
observation, F1 and F2 strain ellipsoids were
nearly coaxial. This is also indicated by the
facts that F1 and F2 folds are almost isoclinal and
generally coaxial, and that S2 makes a small
angle with S1 on the limbs of mesoscopic F2
folds.

Beside the

five

locations,

mentioned

above, shape measurements were carried out at
six other locations where S1 makes an angle of
less than 7° with S2. The correspondence be
tween the two strain ellipsoids on the limbs of
the F2 major fold is evidently the result of tight
F2 folding. It may therefore be reasonable to
argue that the final pebble axial ratios (Rr) would
give the finite strain for the total deformation
which the conglomerate has undergone.
Three dimensional strain analysis is performed
using natura! strain, defined by

e

=log

(l+ e)

where e is the finite extensional strain. Natura!
strain is useful in that successive coaxial strains
can be added arithmetically to give the total
strain (Hsu 1966). Instead of dealing with three
values of principal strains ( e 1 �

e

2�

e

a). the

magnitude of strain can be expressed by the
natura! octahedral unit shear (Nadai 1963):

cause the mean RF1 coincides with the S1 trace
when RsF2 strain is removed equally from Rr and
S1 it is likely that pre-F2 deformation pebble
fabric

was

planar

or

non-random

imbricate

(Dunnet & Siddans 1971), with pebble elongation

'Yo is directly proportional to the amount of work

done, associated with the irrotational component
of strain, and is independent of any volume

parallel to Xp1• It is, however, difficult to decide
whether the scatter of points within the best

change. The function of octahedral unit shear is

fitting standard Fr/<1> curves is the result of F2

defined as:

deformation alone, or F1 deformation has also
contributed to it. In the latter case the original
sedimentary

fabric

may

be

the

influencing
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Fig. 6. Fr/tl> diagrams for two representative locations in sections parallel (YF2ZF2) and perpendicular (XF2YF2) to the F2 hinge
line. Estimated R8,. and RFI in each case are also shown.

Lode's parameter is used to describe the sym

The points on the strain plane record only the

metry of the strain (Hossack 1968). This parame

deviatoric strain.

ter is defined as:

deformation the e8/v plots (Fig. 7) indicate that:

2e2+e1+e3
v=
e1+e3

although the variation trend in v values is sug

Assuming constant volume

Total deformation is of the flattening type,

The values of v may range from

+l

to

-

l,

gestive of "strain paths" from constriction/plane
strain to flattening strain or vice versa. A strain

depending on the type of strain, such that nega

path toward the flattening field appears more

tive values indicate constrictional deformation

reasonable since RFI axial ratios indicate that F1

and

deformation,

strain was dose to plane strain (although the

es and v values estimated at 11 locations are
plotted onto the strain plane (e1+ e2 + e3= 0).

type) and RsF2 has an average v value of+ 0.33.

positive

values,

flattening

while for plane strain, v equals O.

average -v value of 0.20 is of weakly flattening
The imp� cation is that a late, moderate flattening
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Fig. 7. e,f•'plots of the de

formed pebbles (solid circle),
calculated from mean finite axial
ratios in each location. Open
circles indicate plots of R,,
ratios.

strain during the F2 deformation was superposed

that during F1 deformation. This is probably due

on a plane strain to weakly flattening strain

to the fact that F2 strain ellipsoid axes were not
strictly parallel to F1 strain ellipsoid ones. The

established during F1•
Es

values for

RsF2

and for the pebbles in the

direction of maximum finite extension in the

final deformed state are clearly much higher than

rock is indicated by the stretching lineation

those for

defined by the pebble long axes orientation

Rn.

As also indicated by two dimen

sional analysis where Rn and

RsF2 are separated,

which is consistently down dip of s2 in the planar

F2 strain evidently seems to be stronger than F1

parts (limbs) of F2 mesoscopic folds. In the hinge

strain.

zone, however, pebble elongation parallel to

Assuming

a

parallelism

between

the

cor

responding strain axes of F1 and F2 deforma
tions,

hinge line is noticed. This aspect is probed
further.

and an initial nearly spherical pebble

shape, the average axial ratios (4.57/2.56./1) in
the final deformed state would indicate a finite
shortening of the conglomerate bed across the
transposed ScS2 surface of the order of about

56%, extension in the direction of Xn-XF2 by
101%, and extension in Yn-YF2 by 13%. The
average Rn axial ratios (2.85/1.87/1) indicate
that F1 deformation was responsible for shorten
ing across S1 by 43%, extension in
and extension in

Yn

XF1

Pebble shape modification in

F2

fold

Pebble elongation parallel to fold hinge lines is
reported by many workers (e. g. Runner 1934,
Fairbairn 1936, Ramsay & Sturt 1970) where
rotation of the long axes toward parallelism with
the fold axis has been considered as the main
mechanism. On the other hand, pebble elonga

by 63%,

tion parallel to maximum extension, implicitly

by 7%. Even though F2

perpendicular to the fold axes, has also been

strain appears to be higher than F1 strain, the

suggested (Kvale 1945, Gay 1969). If the fold

finite shortening is not appreciably higher than

axes rotate toward the direction of finite exten-

Strain analysis of deformed conglomerate
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Fig. 8. Location of segments in F, fold where pebble shapes were measured, and variation of average pebble axial ratios in
sections parallel and perpendicular to the hinge line.

sion during three dimensional progressive defor
mation (Flinn

1962),

then pebble elongation

tight with a, narrow hinge zone and long limbs. It
has a half-wavelength of 6 m. At eight locations

could be parallel or sub-parallel to the fold axis,

(Fig.

and, in this situation, the folds would have

perpendicular to S2 in two sections each, one

reclined

geometry.

The

problem

of

8)

pebble

shapes

were

measured

pebble

parallel and the other perpendicular to the fold

elongation in folded rocks is recognized by
Ramsay (1967: 220), who mentions three ways in

axis.
The
pebble
elongation
is
almost
perpendicular to the hinge line at locations A, B,

which pebbles near the hinge zones can have

C, D, and E, i. e. , on the limbs, but it is nearly

elongation parallel or sub-parallel to the hinge

parallel to the hinge line at F, G, H, i. e. , in the

line:

hinge zone. The stretching lineation, defined by
Pebbles behave as strain markers in a situa

tion where the principal finite extensional
strain is parallel to the binge line.
Pebbles have undergone a rolling motion as
a result of lamellar movement in the rock and
in consequence do not give the shape (or
correct orientation) of the strain ellipsoid.
Special coincidence of tectonic and pre
tectonic fabrics where the short axis of the
pebbles are aligned perpendicular to the max
imum extension direction.

pebble elongation, does not curve as the hinge
line is approached from the limb, but instead the
axial ratios show progressive variation. Clearly,
·
in the hinge zone aF2/cF2 ratios are lower and
bF2/cF2 ratios are higher than those in the limbs
(Fig. 8). The variation is quite systematic. It is
likely therefore that pebble long axes did not
behave as passive material lines during F2 fold
ing, and that pebbles were deformed by RsF2
ductile strain, the latter being also substantiated
by the strain analysis discussed earlier. General
orientation of long axes of the pebbles and

This problem is investigated in a mesoscopic F2

stretching lineation perpendicular to F2 hinge

fold in the conglomerate layer. The fold is fairly

line on large scale (Fig. 4A), the absence of
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binge zone and limbs ofF, fold,
as compared to theoretical fields
(solid line), through coincidence
of pre-F, pebble fabric axes and
F, strain axes.

The teoretical ellipsoid field based on a calcu

of RsF2 (5/2.9/1) all indicate that finite maximum

lated homogeneous RsF2 strain of 5/2.9/1 and

extension (XF2) was perpendicular to the fold

mean RFl is shown in Fig. 9. A correspondence,

axis. Disregarding the possibility of exchange of

particularly in slope, between this field and that

the strain axes in the scale of the mesoscopic

for the actual ratio data is clear. The actual ratios

fold, and considering the systematic variation of

are, however, dispersed over a broad field,

pebble axial ratios, a parallelism between the

although all the data points fall within the flatten

direction of finite maximum extension for F2

ing field. RsF2 was nearly coaxially superposed

folding and the F2 fold axis is considered un

on

likely. The alternative suggested by Ramsay

shape with aFI extended to aF2 and cFI shortened

(1967: 220), involving a special coincidence of

to cF2. The average extension in XF2, estimated

RFl

and the pebbles were deformed to

Rr

RsF2 strain axes and pre-F2pebble fabrix axes

from mean RFI and final fabric axes, is about 50

(aFl, bFl, x0,), is therefore explored here.

percent. The long axes of the pebbles (aF2) were

Since the F2 fold is defined by S,, and S,

orientated parallel to the finite XF2 direction

originally contained a deformed pebble fabric

which was perpendicular to the fold axis. Due to

with a statistical planar orientation, the axes of

the flattening component of RsF2, under this

this fabric (aFl, bFI, cF,) must have had variable

situation, bFI was extended to bF2 in the direction

Y F2

by about 35 percent. The result was that

orientation with respect to F2 strain axes as this

of

fold developed. F, and F2 folding being nearly

pre-F2 pebble stretching fabric perpendicular to

coaxial, the angular discordance between the

the fold axis was further accentuated in the limb

pebble fabric and F2 strain axes is restricted to

areas.

non-correspondence between aFI, cFl and XF2,

In the hinge zone, however, S, was nearly

ZF2. As the F2 fold tightened to a stage where in

orthogonal to S2, and therefore, aFI and cF, had a

the limbs S2 was almost parallel to S1, aFI and CFI

special orientation with respect to F2 strain axes,

became nearly parallel to XF2 and ZF2 respec

such that aFl was perpendicular to XF2. The way

tively. Under this situation the resultant extreme

in which ellipsoid shape changes in this zone is

ellipsoid

contrasted to that in the limbs. The range of

forms

are

possible

to

determine

(Ramsay 1967: 220). These are given b y:

ellipsoid shapes here is limited by:

,
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JO. Special coincidence of

pre-F, pebble fabric axes (a,."b,"
c.,) and F, strain axes (X.,,

Y.,, Z.,) to explain the pebble
elongation perpendicular to hinge
line in the limbs, and parallel to
binge line in the binge zone.

This theoretical field compared to actual ratio
data is shown in Fig. 9. A correspondence be
tween these fields is apparent. The actual field
encompasses both the constriction and flattening
fields. As the maximum elongation has occurred
parallel to XF2, the pebbles in this zone changed
shape in such a way that cFI was extended to aF2,
and aFI was shortened to cF2 by 47 percent. As a
result,
the pre-F2 stretching fabric aF"
perpendicular to the fold axis, was obliterated.
In XF2ZF2 sections in the binge zone, R1 pebble
shapes are nearly circular, but some weakly
elliptical pebble sections have their long axes
parallel either to XF2 or ZF2. This is probably due
to the initial shape factor (aFI/cFlratio). In sec
tions parallel to the fold axis bFI coincided with
YFz, and hence was extended to bF2. The esti
mated average extension of pebble in this direc-

tion is nearly 55 percent. The other fabric and
tectonic axes (aFI, cFI and XF2, ZF2) in these
sections bad a special coincidence so that they
compensated each other in the same manner as
in the limbs. In the resultant fabric the pebble
elongation became parallel to the binge line. A
higher percentage of pebble stretching parallel to
Y F2 in the binge ZOne than that in the limbs iS
probably a reflection of strain inhomogeneity
within the folded layer, even though the finite
maximum extension (XF2) was perpendicular to
the fold axis. These relations are shown
diagrammatically inFig. 10.
Because F2 folds are of flattened flexural- slip
type with recognizable buckling components in
some of them, pebble shape modification within
the folded conglomerate band by special coinci
dence ofF2 strain axes and pre-F2 fabric axes, as
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outlined above, might have been caused by
internal deformation accomplished through tan
gential longitudinal strain. The possible orienta
tion of pre-F2 pebble axes with respect to F2
strain axes is consistent with internal deforma
tion of this kind in the compressed inner are of
the fold, but there is apparently no record of a
quite different pebble orientation expected in the
stretched outer are.
It may well be that either the part investigated
represents a segment of the inner are and the
outer are is not represented, or the flattening
mechanism has played a dominant role. The
validity of this analysis may, however, be tested
in a folded conglomerate la yer, where it is possi
ble to identify both these arcs.
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