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Fig. I.3 Design of stereonet, stereoplot, and pi figures used in
thesis (except colour plates). AII figures are equal-area
hemisphere plots unless otherwise stated'

M: = mean (subscripted refers to the appropriate domain).

this
lower

A:

C:

l¡.

TÉz

fr,,

fr

= axial plane.

= centre of conical distribution.

= pole to great circle distribution.

= as abover but for pi fignrre.

= as above, usÍng a conical distribution'

= fitted 1Ú when distribution is poorly weighted.



\¿7 \

I

a

a

a

¿ = ncrgnf TYPE I

Y = North

X = East

a

i

r/ \\
Y = North

X = East ?fl. At

b
7= ftg,et TYPE II

CL

ît

o
.E

E
o

c

0

E
+a
C'
ø

ËJ

T\vo tlpes of trend surfaces aPPlicable to structural geology.
a) lVpe I: trend surfaces are identical to structure surfaces.
b) IYpe II: trend surfaces of properties of structural daÈa.

Fig. 2.L
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Fis. 2.2

a) Definition of isotrend contour lines and isodip contour lines
on a structural- surface. Isotrends join points of equal
trend, and isodips join points of equal dip.

b) General definitj-on of isotrend/isodip contour lines and
surfaces (see text). The figrure does not need to distinguish
isotrends from isodips.
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u-a Þ-

u-b Þ-

U-
Pktt

c b-

stereoplot pairs of ranges of values for isotrends and isodip
contours to uniquely define every non-dlrected orientation,
except vertical (see text). e- represents uni-directional data,
Þ- represents bi-directional data. A full arrordhead at the end
õf a rang.e of values indicates that the corresponding azimuthal
range is closed, and a hal-f arrowhead indicates that it is open.

Fis. 2.3
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Dip vector distributions
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Pote distributions /

Trace of individuaI points
on fotd surface during rotati

Fig. 2.4 Behaviour of the dip vector distribution of the lrrestern tiutb of
an upright, north-south cylindrical fold during rotation (see

$4.2.3). Ttre corresponding pole figures are included. rhe fold
is rotated anticlockwise about the axial plane nomal (090o/00o)
by: 0o, I0o, 65o, and 90". Four points (hinge line, HL¡ lirnb
extremity or inflection point, I; and two intermediate poinÈs)
are traced (arrowed lines) during rotation.
a) Superimposed isodip contours of a polar net for every 18o of

dip (as used by Èhe standard colour chart, Fig. CP.Id¿
þpendix x).

b) Superimposed isotrend contours of a polar net at every I5o
(double the resolution of the standard colour chart).
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nt( t9l

Fig. 2.5 Í\¿o sources of data.
a) lYansection of structures (e.9. ground surface).
b) orEhographic projecÈion of bounding surfêc€s.

Ílansected folds have contour patterns that courbine cylindricity
and profile shape information, i.e. fn and, /¡ respectively.
a) A pattern for plunging cylindricaf fol-ds can appear identical
to (b) a pattern for horizontal conical fo1ds.

a b

lllc

Fig. 2.6
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h

ap ðP

a 'tf

aP aP

b

h h

ap àp

c

h h

Behaviour of isotrend and isodip contours during rotation of an
upright cylindrical fold. (h - hinge line, ap - axial plane. )
Isodip contours are intervals of 18o and. isotrends in intervals
of 30o (equivaLent to standard colour charÈ, Fig. CP.ld) (t¡ote
that the block diagrams of (b) are upright, see pole figure. )

Fig. 2.7
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Behaviour of isotrend voh¡mes during the recllnlng of a
horlzontal fold profile. Boundary between volumes have lnfinite
density t fp) at horizontal dips (e.g. arrowed), and zeîo
density at vertical dips (see text).
a) to d) Interlimb angle less than 90o.
e) Interlimb angle greater than 90o.

Fig. 2.8
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Fig. 2.9 (a-f )

(g)

FoIe figrures of various cylindrical fold orientations (see
text). Dashed line ls axlal plane.
Block diagrams corresponding to (d). liu¡nber and values of
isotrend./isodip contours are found from the pole figrure.



Fig. 2.10 Isodip,/isotrend contours for the five Ramsay (L967, Fig. 7.24)
fold classes for cylindrical folds in a general orientation.

baltl. ttt

Fig. 2.LL Þ<amples of isodip,/isotrend contours for conical folds in
general orientation.

a) Class 2/2 ("similar" at both ends).
b) Class IC/2 ("IC" at one end, "2" at the other end).

a



Contours for spherical domes.
(a) Isotrends of a symlretrical dome of any class. (b) Isod.ips of
"si:nilar" style dome. (c) Isodips of class 3 dome. (d) oontours
for 'þarallel" style dome. Vlhen transected by an oblique plane,
lt gives contour patterns of (e), whlch on projectlon to a plan
map produces (f). (S) Contours of
contour maps such as (h) i.e. varying

asymnetrJ-c dome produce
for isotrend contours.

an

Fig. 2.L2

f,
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Fig. 2.L3 Various geometries of ellipsoidal domes.
arbrc) Profiles.
dre) A¡<iaI plane sections.
The axial plane is the principal plane, containing x, that best
suits the geometry for any given situation. For slametrical
folds axial planes are the planes perpendicular to the fold
envelope. For highly as¡nunetric folds¡ the axial planes may be
ambigruous. Elliptical folds may have axial planes that do not
pass through the point of maximum curvature (arcre).
Geologically, such folds approximate box folds which often have
two axial planes passing through the two points of maximr¡m
curvature. For mathematical simplicity, the for¡rer geometry is
adhered to, which does noÈ detract from the understanding of
real foLds. Ihe fold hinge is the trace of the axial plane on
the dome surface.
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fig. 2.L4 Contours for ellipsoidal domes.

a) Isotrends. b) Isodips.

Y

z _l
x

z
Y

?a<'et a b c

Fig. 2. 15 Change in conÈours of ellipsoidal dome under rotation. Oontours
are schematic, as for Fig. 2.L7e. Precise values and positions
can be computed from þpendix E. (a) Model of Fig. 2.13b, (b)
Rotation of (a) around the z axis to (c) the vertical.

Fig. 2.16 OonÈours of a fold, in any orientation, consÍstJ-ng of conbl-ned
conical fold and ellipsoidal dome. (a) Isodips. (b) Ieotrends.

a b
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STRUCTURE
MAP

I SOTREND
CONTOURS

STRIKE-LINE
MAP

ISODIP
CONTOURS

POLAR SCHMIDT NET
PLOT

\
\ \

PLAI¡€

/.'-\
\

CYLINDRIC^L FOLD

\-
\

ttrf
ril/

/

I
CONICAL FOLO

SPHERICAL DOME

ELLIPSOIOAL OOME

a

b

c

d

fÉ

/ttcOt

l

\

Sunmary table of sketch maps and pote figures for the five basic
structures on which S.O.D.A. analyses are made. Contours are
representative only, values would be derived from the pole
figures (see text). (Stippled areas represent contour surfaces.
Dashed lines represent axial plane traces. Symbols in structure
maps are dip and strike of layering. )

Fig. 2.17



PLATFORM SPECIMEN sTRtKE LtNEs

LASER
BEAM LASER

CLINOMETER -Lr

TRANSLATABLE,
ROTATABLE TROLLEY

RE TORT
STAND

a

b c

FILTER

PLASTIC SHEE

BEAM
GLASS

SPLIT

¡tt

b
M

MeÈhod of deriving contours from a specinen with a convex
surface.
a) Oonstruction of strike-lines (from which isotrends are

derived).
b) Oonstruction of isodips.
c) Oonstruction of orthographic map of strike-Iines and. isodJ-ps.

Fig. 2.L8



Pig. 2.19 a) Fold of mica echiet from lGnmantoo metagedLments for $2.7.3 .

N and S áre fold profiles labelled in Fig. 2.2I. Fold hinge
is 77cm long.

b) Strike-lines (so1id) and isodip contourss (dashed) for (a).

Flg. 2.2O FoId of garnetl-ferous granÍtic gneisg for $Z.Z.a .

Dashed tine is fold hinge, which is 27cm long.
change ín fold surface curvature left 'of
corresponding to that delineated in Fig. 2.22.

Note sharp
the hinge
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Fig. 3.1 A flow chart for computer analysis of structure data.
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Fig. 3.2 Flow chart of strucÈural data analysis developed for thle thesis.
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Fig. 3.3 A tessellated map repr€sentlng a surface approxiuated þ polygons.



Fig. 3.4 Tkre Nova computing faciLities.

a) Hardware.

b) Logistics.
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Àn apptication of the S.O.D.A. technLque on the C)zber.

a) Definition of I and O for trend and plunge respectlvely.

b) Various functions to divide orientations lnto regions for
contouring.

Fig. 3.5



Fis. 4.L Mode1s of cylJ-ndrical "similar" type folds. FoId profiles after
Hudleeton (1973a, figrure 12).
Results of (a), (b), (c) processed by S.O.D.A. are di-splayed in
colour plate¡ Fig. CP.3.
Results of (d), (e), (f), (S) are displayed in colour plates,
Figs. CP.4 and CP.5.

a)

b)

c)

d)

e)

f)

s)

Upright horizontal rounded fold, using profile '38*.

rr tt fo1d, using Profile "3Dt"

rt , angular (chevron) fold, using profile t3Ft'

n I' fold, using Profile illDil'

Model (d) rotated 10o around the normal.to the axial plane.

"(d)'65orrrtrrrrrtrrrt.

" (d) ' 90o (vertl-cal ) .





llc'tL
ba

FÍg. 4.2 Models of faults.
a) À dextral strike-slip fault, of a quarter wavelength, induced

in a previous model (FiS. 4.1d).
b) A vertical fault juxtaposing two differenÈ fold u¡odels; such

that the fold hinge lines aPPear to pass through the fault
unaffected. (Northern portion after Fig. 4.Id, southern
poÉion after Fig. 4.1b).

l4¿tt2

rig. 4.3 Model of a shallow do¡re of "Êimilar" style.

/tlt bz

Fig. 4.4 l{odel of a scissor fault, or alternaÈivelyr an angiular
unconfornity. Although shown with perfectly planar strata, the
eurfaceg are undulatory for the Pu{Poses of thie model.
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Fig. 5.I Analysis of Llangedwyn-Dyffryn-Clwyd S.o.D.A. plots (Fig. CP.9).
For (arbrc) dashed lines are contours fro¡n the S.O.D.A. Plots,
and solid lines are lithologic boundaries. Sca1e bar is I km.

ConÈour values are xIOo.

a) Light contours are isodips of S0, fron Fig. CP.9a
plane is the axial plane ' 238"/66"1 ' and heavy
isotrend of SO, from Fig. CP.9c (reference plane
in Fig. 5.2e).

(reference
contour is
lg plane R

Isodip contours of L1, fron Fig. CP.9g.

Isotrend conEours of 31, from Fig. CP.9e.

b)

c)

d) Synoptic sÈereoPlot of data, from FÍ9. CP.9i.
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S.O.D.À. plot of bedding poles on isodip chart, (e).

S.O.D.A. plot of bedding dip vectors on isodip chart (e).

s-o-D-A. ploÈ of bedding pores on isotrend chart (FÍg. cp.2d).

s.o.D.A. ploÈ of bedding potes on isodip chart sinirar to Fig.
CP.2f, but with RES=10".

Fig.5.2

a)

b)

c)

d)

e) Dip-vector figure of bedding
chart t 4 10 ; 035 -50 90
foliationr p: profite plane,
a3 pole to A, f¿ fold axis
intersection of axial plane fol iat

data and superimposed Colour
0. A: average axial plane
R¡ reference plane L2So/SOo,

pole Èo profile plane, i:
ion Ín profile plane.
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Fig. 5.3

a) Profile plane (21 of outcrop pat,tern (1) (see Stockwell, 1950,
for example of method). Determlnatlon of axial plane surface
Erace by the elliptlcal-arc method (St,auffer, 1973). Heavy
dashed line is axial plane surface deternined from S.O.D.A.
plot Fig. 5.1a, crosses are centre of ellipses, dotted line
is axial plane foliation trace, Iight dashed lÍne (labeled
with "o') is Èhe trace where bedding overturns.

b) tr*vs oç plot of dip isogons for the four limbs (Limbs I to 4)
in (a) .
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Fig. 5.9 Pi figures of mesoscale examples of (a) 52.7.3 and (b) 52.7.4.



a

b

c

d

S.O.D.A. plots of mesoscale specimen fron 52.7.3 ('KANn). (a)
Isodip S.O.D.A. plot using isodip charÈ (b) 4 10 ; 0 90 0 00 7
(only dips less than 70o are used and presented, i.e. N/A = not
applicable). (c) Isotrend s.O.D.À. plot usÍng isotrend chart
(d)230(Is)¡0900007.

Fig.5.I0



ba

Fig. 5.II S.o.D.A. plots of ¡nesoscale specimen f rom 52.7.4 (IENDL") .
Isodip S.O.D.A. plot uslng leodip chart of Flg. 5.10b.
Isotrend S.O.D.A. plot using isotrend chart of Fig. 5.10d.

(a)
(b)
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Fig. 5.12 Visible boundaries within S.O.D.A. plots. (a) and (b) correspond
to colour plabes, Figs. CP.12arc.
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Fig. 5.14 Stereoplots of non-random guartz fabrics. (arb) after lfilson
(1973) figures IIA,B, respectively. Íù1IA and IrllIB are key names
(see AppendÍx n).
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Fig. s.lZ sketch of thin section sride HB2, with stereoprots ofhornbrende crystallographic axes (section not orientated)FÍ9. Cp.IS). (Speci¡nen located at Fig . 7.24b.,

the
(see
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Flg. 6.2 Geology nap of Lipson Cove North (in back pocket) 
"



Fig. 6.3 Migmatíte and quartz veins in anphíbolite'

a) I'tigmatite
epÍsodes.
(Iocation:

veins showing effects of all deformation
(Iens cap is 55¡nm in dianeter.)
1095 r 1488)

b) Quartz vein in anphibolite. Scale bar is 30nn'
(Iocation: 1382rI070)

Thin-sectÍons of an anPhibolite
containing F2 folds, which fold S1r
(Iocation 1366,2233). Scale bar is

showing feldspathic veins
and refolded by F3.
5nm.

c) (I€ft) Plane-polarised light. Matrix of hornblende and

feldspar, with localísed occurrences of biotite'

d) (Right) Plane-polarised 1Í9ht. Same anphibolite as (c)'
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Fig.6.4 Pre- to Eyn-D3 granJ-tic vein (V) Lntrusl-ons.

a) view looking southwest showJ-ng a granj-tic vel-n in parts
parallel or subparallel to layering, except to the left of
the photograph (labelled 'C'). Scale bar is 30cm'
LocatÍon (f920r1302).

b)

c)

lltrin section of a specimen f rom a granitic
(concordant with the 51 foliaÈion in a granitic
gneiss) in which an S3 foliation vtas produced.
bar is 2cm.
(Location 1407,2081. 5).

vein
augen
ScaIe

lltrin section of a late stage granitic vein showing a

possible foliation and much magnetite. Light grey grains
are biotites. iltre vein f rom which the specimen was

derived showed no controlled emplacenent by the layering
as was seen for the previous two specimens above. The
possible foliation was not evident in the outcrop
observations. Scale bar is 2cm.
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rig. 6.5 Remnants of a Pre- or sYn-D2
magnetite content PortraYed bY

of magnetite.

g ranitic
feldspar

carrying a high
containing cores

ve in
au9en

a)

b)

c)

Sketch from a photograph portraying two bands of
magnetitercentred quatLz/feldspar augen which were
observed to cross-cut the layering (SO-f) at a low angle
to the left. The sketch Ís of one linb of an F3 fold
where the two bands and the layerfng are parallel. The

foldíng and cross-cutting relationship of one band is
exposed (b) but the second does not outcrop. Granitic
veins are shown in black and 53 is marked by axÍal- plane
jointing (see !'ig . 7.4a1 .

One of two bands of augen occurring in an amphibolite in
submap l{I3. On the sinistral linb of the F3 fold (axial
plane parallel to pêhr looking southwest) the augen are
flatter (compared to those in the hinge region where they
are more elongate and parallet to L3) r defÍning a

foliatíon (SZ) at a distinct angle to S0-1, but become

subparallel (Sf-Z) on the dextral linb.
(Iocation L382 r22L9, Iooking southeast) .

similar augen to (a) occurring in
leuco-amphibolite gneísses in submap !145.

some of the magnetite grains.
(Iocation L275,1880) .

granitic and
Sguares outline

Thin section in plane tight of magnetite grain surrounded
by quartz and feldspar enclosed in amphibolite' (Such

occurrences are possibly remnants of thín pegmatite veins
that occurred early in the tectonic history.) Apart fron
the large nagnetite grain, the small dark minerals are
primarily hornblende with accessary biotite and

magne¡itã. The light rnineral is feldspar. Scale bar ís
3mm.
(Ipcatlon: I382r 22¡.91

d)
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Complex rock suite which began between sedimentation and Event lr
and continued into Event 2.



FIg. 6.7 Four appearances of the dominant foliation (S1) in the urapped
area.

a) À layer-parallel- foliation, S0-I ie openly folded by
D3, producing small wavelength folds wLth a weak axial
plane cleavage 53 (defined by realfgmment of biotite,
not shown). Tt¡e rock 1s a layered aurphibolite wl-th the
layers defined by varying ratios of feldspar to
hornblende. Scale bar is 40qn.
(Iocation L290' l9I7).

b) A weakly layered augen gneiss showing oblate augen in an
F2 fold profile. F3 folding is not visibl-e but trends
from behind-right to front-Ieft. Lens caP is 55trttr1 in
diameter.
(Location 1063r 137'7' Iooking south).

c) (I€ft) simil_ar rock type to (a) a few decimetres to the
south. Oblate augen are crenulated by D3, if not also
by Dz.
(Iocation 1051,1340).

d) (Right) Sf in an aurphibolite gneiss, defined by
separated feldspar and hornblende plus minor biotite
bands. In this case' D2 folds SI, producing
subhorizontal, steeply incLined E2 folds with a weak
axial plane cleavage, 52 (defined by biotite and some

hornblende, not shown). D3 has openly folded F2,
producing an F3 fold (not shown but parallel to the pen)
nearJ-y orthogonal to F2. Scale bar is 7cm.
(Location 1080'1152. 5) .
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Fig. 6.8 !,lodeI denonstrating modlf ication of L1 to L3. In (a) D3
straÍns (black ellipse) rotates and intensifies L1 Eo produce
L3, and (b) the D3 strain virtually destroys the lineation.

L1

b
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Fig. 7.2 Structural data maps for Geology Sheet 1.





Fig. 7 .3 E¡(amples of types of Iineations (except the third generation
crenulatlon lineatfon (see Fig. 7.I5a)).

a) Elongation lineation (L3) produced
51 gneissositY. Pen for scale is
axíal plane.
(Location 1078'LL22 ' Sheet 4).

b)

by D3 Iying
ln direction

in the
of F3

Subhorizontal F2 fold in granitic aneiss, surrounded by
amphibolite, folds a DI elongation lineation, and is in
turned folded by atr F3 fold. I'tarker pen for scale.
(Location 1340'2264 - Sheet 1).

c) (I€ft) Steeply plunging F3 fold hinge (Parallel to Pen)
in fine-grained granitíc gneiss showing an intersection
tineation (Li, see text) between Sg and S1, caused
by a small angular difference in their orientations.
Scale bar Ís 6cm.
(Iocation 137212245 - Sheet I).

(Right) Intersection lineation Li (between Sg and
Sf) and mineral lineation produced by D3, in the limb
of an F3 fold in a medium-grained leucogranitic aneiss.
Scale bar is 4cm.
(Location LLO2.1490 - Sheet 3).

d)
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Fig. 7.4 a) Hinge of an F3 fold in layered graniÈic gneiss, looking
southwest. An '53' jointing parallel to the F3 axial
plane has developed. The scale bar is (25 cn long).
(Iocation l4l0r2L27 - Sheet 1).

b) An F3 fold in an augen gneiss. An St-Z foliation
Iabe1 on the photograph refers to the St-Z envelope)
strongly crenulated bY D3.
(Iocation 1413'2153 - Sheet I).

(the
is





Fig. 7 .5 Þ(amples of refolded folds in
Iayer-paraIIel folÍation, S0-l
by F¡.

a)

b)

In all cases, a

E2 and refolded
submap Mt3.
is folded by

Obligue view (Iooking southeast) of part of the hÍnge and
sinistral lÍ¡nb of an upright steeply plunging F3 fold
folding an amphibotite layer containing many mÍcro-
granític and quartzo-feldspathic veins. Folds in the
veins show evidence of an earlier folding event (DZl.
The isoclinal F2 folds give rise to an St-Z
schistosity. (lþte pair of S and z vergence folds.)
l{arker pen for scale.
(Iocalation 1356 

'2230 - Sheet I).

Oblique view (looking northeast) of an upright steeply
plunging F3 fold folding an arnphiboliÈe layer containing
quartzofeldspathic veins. A Z vergence fotd in a vein
(arrowed) on the sinistral 1Ímg of the F3 fold indicates
an earlier fold forning event (Dù. Arrow is 5cm long.

c)

The pointer refers to the same

in (c) .
(Location 135912227 - Sheet l)

(I€ft) Enlargement of the inset in (b),
southwest.. The vein shows a subhorizontal'
plunging ' E2 f.oLd refolded by Fg.

(Right) Interference ninor fold of type S on
mirror image of Ramsay, L967, figure 10.19)
layer
(Location 1345r 2240 - Sheet I)

fold near the 'F2' Iabel

but looking
but variably

Z (cf. to a
in a graniticd)
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Fig. 7.8 Profiles of steeply inclined E2 folds demonstrat,ing
orientations of F3 fold hinges which would arise when
F2 folds are overprinted by D¡.

the
the

o17', N

/

Compression

Sh:

D¡

a b lErt

/

I

Compression and shear sÈresses on the li¡nb of D3 folds.
(a) An upright open horizontal F¡ fold (as interpreted by
Parker and I€mon (L9821 for the Cowell/Cleve area. (b) The
effect of (a) if F3 was plunging NE or (a) overprinÈs a
previous steeply inclined D2 structure.

Fig. 7 .9
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a b c
PH. t83

Fig.7.I0 Model demonstrating how (a) N-S subvertical, subhorizontal F2
folds are modified by D3 to produce refolded folds as
interpreted in Fig. 7.13a. The compressíonal conponent of D3
flattens the folds and nay reorientate them (b). The shearíng
component wÍll refold the modÍfied f2 folds to produce
sinistral folds overprinting the earlier D2 folds (c). Both
(b) and (c) would be operating simultaneously, although
signÍffcant effects of one nay be precede the other.
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rig.7.11 schematic interpretation of the D2 structures in submap Mr3.
The dot-dash line is the trace of F2 hinges (now buckled by
DS) interpreted from the geology sheet I (Fig. 6.21. The
trend of F3 fold envelopes for each of the traces is given by
the dashed lines. Size of the inclination bar qualitatively
represents the degree and direction of inclination (the shorter
the bar, the steeper the axial plane). Arrowed trend lines
indicate notÍcable E2 fold hinge plunges, atthough overall
plunge ls subhorizontal. Heavy dashed line is the interpreted
trace of the submap-si,zed F3 fold axial plane. Scale bar¡
paralle1 to the north-arrow, is 50 metres.







Fig. 7.13 a)

b)

Diagranmatic sketch, looking northwest' of a conmon tyPe
of mesoscopic structure in submap M45 and domain c2 of
submap !1I3. A subhorizontal layer-para1lel foliation'
S0-1, ís fotded and transposed by D2 to produce
subhorizonÈal F2 folds (stippled axial plane) steeply
inclined to the lùest. This is overprinted by D3

producing upright sinistral F3 folds (heavy dashed line)
refolding F2, which causes F2 hinges to vary in plunge.

Iooking northwest. fhis fold shows a renarkable
similarity to the style portrayed in (a). l{ote that
topography and the oblique vÍew¡nÍnt has an effecÈ on the
fold traces shown.
(Iocation L280rL892 - Sheet 2).
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Fig. 7 .L4 Examples of interference folds in the northern
submap 1145. In aII cases' F2 folds are foldÍng
granitic and anphibolite gneisses, and are in turn
by F¡ folds.
1r-ocátion in the vicinity of L892t 1280 - Sheet 2)

portion of
interlayered
overprinted

a) Iooking down-plunge (south) of E2 folds refolded by
D3. Rock tyPe is mainly amphibolite with ínterlayered

"úg.n 
gneiss layers. Scale is provided by pen (parallel

to F3 trace).

b) Iooking northeasÈ. Scale bar is 50c¡n.

c) Refolded
(outlined)

rich layerE2 folds folding a hornblende
in a ¡nore feldspar-rich anphibolite.
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Fig.7.15 a)

b)

An F2 fold in a granitic
crenulation lineation' L3.
(Iocation L287 11815.5 - Sheet

layer overprinÈed by a D3

21 .

An oblique viewr lookíng north, of an F3 fold which
refolds F2 folds. Field of view is 2m.
(Ipcation L282,1808 - Sheet 2).





Fig. 7.16 Possible occurences of F1 folds in amphibolites.

a) Subvertical section through subhorlzontal
F2-3, with a weak subvertical SZ-g
Closures Ín Sg suggest possible F1.
(Iocation 1378r2010 - Sheet 2).

b Sketch of (a). Sca1e bar is 3cm

SO-t folded by
axial plane.

Similar situation to (a) although possible FI fold
closure not seen.
(Iocation in the vicinity of. L280,L892 - Sheet 2).

c)
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Fig.7.2O Views of the massive granitic augen gneÍsses in the southern
portion of submaP M6À8.

a) View looking southwest showing F3 folds and their fold
envelope. Inset is enlarged in (b). Nearest headland
above inset is the north shore of submap !4912 and the next
visible headland is the south end of the beach at Lipson
Cove. Scale bar is approximately 3m.
(Iocation ]-29L11680 - Sheet 2)

b)

c)

Enlargement of inset in (a), showing layering (Iayers
to rDr) and strain variation in the gneisses. (Iayers
to rCr show a stronger fabric, SI, portrayed
flattened augen, than does 'D'.) Scale bar is 40cm.

rAr
rAl

by

View looking northwest showing complex structures in the
augen gneisses highlighted by srna1l biotite gneiss layers.
Complexity is caused by smatl angles (less than 45o)
between F2 and F3 axial traces (see text). A D3

crenulation cleavage, S3, occurs in the biotite layers.
Scale bar is ln. (Iocation L265,L662 ' Sheet 2).
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Fig. 7.22 Structural data maps for Geology Sheet 3





Fig. 7.23 View of F3 folcl (IookÍng southwest) showing variation in
granitic aneisses. Scale bar is Im.
(Foreground location I215r1575 - Sheet 3).

Eig 7.24 a)

b)

(L€ft) View (Iooking south) of E2 folds in an

amphibolite layer overprinted by D3.
(Iocatíon 1058r1373.5 - Sheet 3).

(Right) Closeup of (a) near the hanmer. 51 ís defined
by differentiated layers of hornblende and feldspar and

alignment of hornblende and biotite grains (see Fig' V'I,
wtrictr is a thin-section in plane light from Èhis rock).
Snall F2 fold hinges can be seen by the feldspar bands'
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Ffg. 7.25 Some mesoscopfc folds found in subnap I{789 that are not readily
discernable.

a) Isocllnal subhorizontal F2 fold foJ.ding SO-t.
bar ís 45cm. (Iocation II03'I440 - Sheet 3).

b)

c)

ScaIe

E2 fold in amphÍboIÍte refolded by F3. The F2 fold
folds the layer-parallel foliation, S0-I.
(Iocation 110811490 - Sheet 3).

Comptexly folded leuco-granitÍc gneiss surrounded by
amphibolite. This gneíss ís relaÈed to that ehown in Fig.
?.3d. Lêns cap is 55mn in diameÈer.
(Iocation 109511471.5 - Sheet 3).





Fig. 7.26 a) Internal very complex folding in a medium-grained granitic
gneiss layer (see Fig. 7.Ad) that defines an overall layer
concordant with the surrounding amphibolites (see Geology
Sheet 3). (Iocation 1095'1503' looking west - Sheet 3).

Detail of in the contact between the layer in (a) and the
adjacent massive amphibolite. Sca1e bar is IOcm.

b)

c) A similar type of veín material to (a)
massive amphibolite layer, which was
produced a small axial plane (S¡) vein.
(Iocation II03,1505 - Sheet 3).

and
both

(b) , in
folded

the
and





Fig. 7 .27 a)

b)

A granitic vein containing a layer-parallel foliatíon
folded by 82, which fs refolded by F3 (dashed trace
parallel to 53 defÍned by the bÍotiÈe flakes in
surrounding biotite gneiss.
(Location 1066rL392 - sheet 3).

is
is

the

RÍght-hand side view of (a) showing mineral lineation
defined by the long axis of biotite flakes in the 53

schÍstosity, and the F2 folds refolded by E'¡.
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Fig. 7.29 Stereoplots of structural domains for Geology Sheet 3. (A)
Primary domains; (B) Secondary and tertiary domains of c0
(overleaf) ¡ (C) Secondary domalns of d0 and e0 (overleaf from
(B) ).
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s3 IS¡,

0omain I

Domain II

'S¡,
a b

lt< rt

Fig. 'l .32 !,loder to demonstrate how effective sinfstrar shearfng Ín only
part of an area will give rise to a dextral rotation in
adjacent areas. The nean F3 axial plane in (a) is sheared in
a small part of the region considered. The result is thaÈ the
region can be subdivided into two domains (I) and (If), with
domain r having a mean s3 dextralry rotated from the regíonal
mean, and donain II shows a sinistral rotation of the mean 53.
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Fig. 7.33 Schenatic interpretation of the D2 structures Ín subnap M789.
Refer to Fig. 7.1I for the neaning of symbols.



Fig. 7.34 Structural data maps for Geology SheeÈ 4.





Fig. 7.35 [t(anPles of refolded folds from submaP I'{9I2'

a)(I€ft)TYpe3foldofRansay(1967)inaugengneiss.
Scale bar is 6cm.
(Location tI20rL2gO' Iooking northwest - Sheet 4)'

b) (Right) Variable plunges of EZ-g folds in augen gneiss'
Scale bar is 50cm.
(Iocation l08lrLL24, Iooking southeast - Sheet 4)'

c) Similar situation to (b). Scale bar is 20cn'
(LocatÍon 1083'LL76, looking east - Sheet 4)'

Tr iangular (tlansay tYPe 2l
granitic gneisses. Lens caP
(Iocation 106011030 - Sheet 4).

interference Pattern Ín
is 55mn in diameter.d)
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b

Sketch from a photograph of an exanple of a tighÈIy folded
guartz rÍbbon in an amphibolite that has an intense layer-
parallel foliation, SI. The quartz ribbon shows dextral
minor folds on the sinistral limb and sinistral mÍnor folds on
the dextral limb. A parallel quartz ribbon (which could be the
same one) shows the correct sense of vergence on each limb.
(Iocation LO02.1033I.

Fig. 7.36



Fig. 7.37 Examples of curved fold hinges and lineations caused by near

coaxiality between D2 and D3 in submap M912.

c) (I€ft) side view of folded guartz veins in biotite
gneiss. F2 folds defined by guartz veins are
ãverprinted by F3, showing both gently curved F2 and

íntensely curved F3 fold hinges. D3 produced. .. a
nineral lineation aeiined by the long axes of biotite
flakes in the 53 schistosiÈy, defined by alignment of
biotite and guartz ribbons and veins.
(Location LO62rI065 - Sheet 4) '

d) (Right) ItoP view of (c).

a) Curved intersection Iineation between 51 and

approximately parallel to F3 axial p1ane.
(Iocation 105511059 - Sheet 4).

Si¡nilar situation to (a) except in augen
(Iocation 1087,1180 - Sheet 4).

surface

gneiss.b)





Fis.7.38 a)

b)

c)

A IocaIIy horizontal F¡ fold in augen gneÍss
first generation mineral elongation lineation.
is 9cn.
(Location I075,II40 - Sheet 4).

folcling a
ScaIe bar

profile of the fold in (a), taken from the left-hand side
of (a). F3 is upright and folds an E2 fold that has a

subhorizontal fold hinge (not shown). The flattened augen
define an Sg-1 foliation. Scale bar is 55mn.

Thin-section (in plane Iíght) of augen gneiss from (b)

showing folded augen. The augen consist prinarily of
equigranular feldspar with recrystallised biotite parallel
to S2-3, and guartz (less than 5t) between augen' Tvo
poputätions of biotite graíns exist between augen, those
defining 51 and those recrystallised to SZ-3. The

Iatter grains are Iarger than those withÍn the augen.
Scale bar is 15mm.





Fig. 7.39 a)

b)

View looking northeast of a basin structure in an augen

enlarged in (b).
(Foreground location III4.5rI2L2 - Sheet 4) '

Enlargement of inset in (a), showing D2 folding of
Iayer-para1lel foliation, S0-l (see (c) ). A prominant
sz-g cleavage was developed due to the near coaxiality
oË in. two defornations (DZ and DS) at this point (the
section is on the limb of an F3 fold).
(Iocation l-L?L' I218).

c) Sketch of (b). Scale bar is In.
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Sr S¡ F 3

u:84-339
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o.
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a
t2 25 r0 19

72

d
14 3 t2 23

132

g
14 3 56 | 22

n:81 - 337
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0
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O
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b
12 25 5 r0 19
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06 12 25 5 t0

160

f0t r5

139

t21?t5

M:1?'

P3
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e

M:7-134

33

h

MrB-139

h[< gt

Stereoplots of structural donains for Geology Sheet 4.
(A) Primary domainst (B) Secondary domains (overleaf).

A

Fig. 7.4L
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ba
Itl¿ 'tt

Fig. 7.42 !,todel demonstraÈing how a tight rdome-and-basin t fold can
produce stereonet patterns observed in (b) fron that in (a).
fn (a) a tight basin has a shallowly plunging hinge.
Flattening of this fold will give rise to pronounced curved
fold hinges (Sanderson, 1973) as shown in (b).
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S
urunary interpretation of 

the structures in 
the Lipson C

ove
area. 

T
he nunbers refer to the geology sheeÈ

s (F
íS

. 6.2'). 
T

he
short lines of the m

ap are the interpreted t.rends of F
2 folds

(see text), 
and the dashed heavy line 

is 
È

he trend of 
the

m
acroscopic F

2 folds 
(w

hich is 
inclined to the w

est and has
variable plunges but ís 

subhorizontal overall). 
T

he solid
heavy line 

is 
the trend of 

F
3 fo1ds, and in 

the m
apped area

it 
ís a synform

 plunging southw
est. T

he interpreted trends of
the 

m
acroscopic E

2 and F
3 folds 

are correctly 
orientated

but not spatíally positioned. 
T

he vertical 
cross-sect,ion is 

a
schem

ati.c one across t,he m
apped area show

ing the relationship
of the foliaÈ

ions (and axial planes).



Fig. B.1 Plot an assorted number of fleld measurenents.

SeL up alt equal-area not of 5o

characters longr a subtitle of II
north and centre Points marked'

2r2,5rr7,rr,r,l,r

etep si ze wi t-h a title L7

characters long' and with the

g. 48r0, 300, 40 t'9 r0, 0, 0'

3.65, Or2L0r 30' -8r 0r 0, 0.

320" z

25ONE:

Pol-e of plane 3OO"/4O" with symbol "0":

PoIe of plane 2LOo,/3OoNVl with strnbol ".A'"!

Tkre following points with the symbol "X":
prane 21 0.,/30 or¡!{rä:;:rî 

;::::.:li]ri: r, r.
Plane 3OO"/4Oo with the trend of a sole rnarking

300r 40,0' 320r 0r 0.
Plane 2l-O" /3O"liM with the plunge of crenulation

210r 30, -4'25, -Ir 0.

Fig.8.2

Hole No

Finish the function: -I, -1, 0' 0, 0, 0'

Plot great circle 3OO"/40" 2 4rLr300r40r0r 0r 0r 0'

Plot great circre 210",/3ool{vl i 4t5r2rot30t-4t 0r 0r 0'

Solve a diamond drill hole problem by usÍng
information to find the orientation of a marker bed

planar) which was observed in each of three oblique

Bearíng
2350
150 0

500

Inclination Delta anqle

the following
(assumed to be

drill ho1es.

1
2

3

25"
400
24"

42"
70"
30 0

Set up the egual-area net.
Enter 2r 2 r 5r 30, lI, 1, l-, l.

Mark each drill hole with the hole number'
3.49, O,235r25r ot 0r or 0 for hore
3.50r0rr50r4oror0'0r0 I' rr

3.51r0r50r24,0,0r0,0 tl I'

I narked with
2"rl
3ttlt

rrIrr.
lratr
tt 3 tt.

Draw the small circles with radius of the delta angles.
5'Lt235r25r42, Or 0r 0 (ho1e 1, solid line)
5r 4rl-5O' 40'70r 0, 0, 0 (hole 2, short dashes) *

5r 5, 50, 24r 30, O, Or 0 (hol-e 3, dotted)

Find where all three circles intersect at one point'
plot on a gridded net of the same tyPe and size and

orlentation, whl'ch is the pole to the marker bed'

overlay
read off

the
the

i An error occurs Ln
ll-es lnslde the con€.

the plot when the centre of the stereonet
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Fig. B 3 Solve a flow lineation
the true directlon of a

Iineations.

problem. On a
flow Iineation

titl-ed equal-area net find
from two measured aPParent

Data: Joint L - OL9"/5U'E, pitch of apparerrL

Joint 2 - o64"/7O"N' rr rr rr

li¡:reation 32oE
tt 66"N8

24

59

40

20

7

Set up the net. 2r2r5r22rllrlrl'I

Find trend and plunge of apparent lineatlons'
PIot the lineaúion on ioint I with "X"' Iabelled "1"'

3. 88, 49'L8' 50, -2, -3 | 32, 0
As for joint 2, but labelled "2"'

3.88, 50 
'64r7O '-L, -l-r 66r 0

Computed orientations stored in memory:

88 49 L76

88 50 26

24

59

Plot the poles of the joints (for a complete picture')'
3.65, 0, 18, 50, -6' O' 0, 0 for joint I with symbol

3.66,0'64,70,.8'0,0,0 for joint I with symbol

joints as solid great circles (for completeness)'
4tL,L8,50,-2,0,O,0 for joint 1'
4,I,64,70,-4,0r 0r 0 for joint 2'

rrNrt planes f or both the joint surf aces as dashed
(using data from listing above):

4,4,L76r24r0rI8,50r-6' "244/50" is displayed'
4,4,026,59, O, 64,70 ''8' "73/68" is displayed'

Draw the

Plot the
circles

rri llå.
ttB tt .

great

the

Find the intersection of these two trN" planes and plot with "o"'
3.'?9, O, 244, 50, 0,'73, 68, 0

computed orientations stored in mernory (the last val-ue in
lisling Q6O/O7 ) is the desired value):

88

88

65

66

79

rf the
(dotted )

49

50

0

0

0

t76
26

2AA

L54

160

flow fabric was thought to be planar
containing the two lineations'

4t5,!76r24rOr26,59r0. "92/76"
is diP direction and diP of the

then find the Plane

is displayed (which
required plane).

Fig. 8.4 Contouring of data'

a)Scatterplot(equal-areanet)ofdatatobecontoured.
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Fig. 8.4 Contouring of data (continued)'

Set up net for plotting 2 6t 0'I'1'L'Lt]-'2'

b) The count PIot

c) The contour Plot'
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Fig. 8.5

Rotate the data s 7r0.88r0r40r90rl07r0r0'

Fig.B.6ReplotFig.B.5,findthemode,andfindandplotthebestfit
great and small circles'

Set uP the net with: 212r5'2LrL8'1'1'1'

Replot points (syurbot r¡rt) : 3'88,0,-I,0,0'0'0'0'

Find best fit circles and rnode: 9188r1,I'I'0'0'0'
The results below are Printed:

MODE FIT ltO SYIIBOL¡ = l)11 29

CONE AXIS FIT TO SU''BOLX = 359/ 58 L/2 APEX ANGLE 87

POLE OF PLAI{E FIT TO SE'IBOLX = 36O/ 53

Rotate the data in Fig' B'4a bY 107o

OgO" /40" and replot them wlth the slnrbot

Set up the net with: 2'2'5r28'LL'IrIrl'

Ptot the great circle with a solid line:

PIot the small circle wlth a solid line:

clockwlse around the axls
lrXrr.

4rL,360|53,-9,0,0,0.

5r1r 359r 58,87 r 0r 0,0.



x

+x

x

:a(¡(

x
x lx ¡(

x

x
xx

x

RElRlIDN DT PDIN]5 CO}I]OURTD

5(HTIID] NET

fIT OF PLRNC RND CENE

(POINTS REPLOTTED)



CIass VaIue

2400 Ma

2300 MA
7
6

5
4
3
2
I
0

0
I
2

3
4

5
6
7

/ i T \\= 
5dleibNo'

asê se-d tlm ig nin(M¡r not fit,)

s>=ù+ +4 Mebhod r

-

one conputer word

1800 Ma
1600 Ma

1500 Ma

1400 Ma

600 Ma
430 Ma

Sedimentary Not sedimentary
Mudstone
Siltstone
ShaIe
Sandstone
Linestone
Conglonerate
Greywacke

S = sign bit

s- ---T I
sed

Method 2

a8e

Metanorphic Not netamorphosed 0

Greenschist I
Anphibollfe 2
Granulite 3

Igneous Not igneous
Granlte
Syenlte
Basalü

0
I
2
3

Mi-neralisation Cu
Pb
Zn
Mn

yes/no
yes/no
yes/no
yes/no

o/L
olL
o/L
olL

Fig. C.l T'¡ro mebhods for coding geological data lnfo 15 blf conpuler words.



CondÍbion = ItI800 Ma , sandstone, û¡ and Pb mineralisedrr.

260r2t-t r-ì
natch = 0 0I0 1I0 000 00I 010

t_J t_J t__¡
4 4 0 0 10,,_ __r0

27412
l-t t-t r-t r-ì f-t

control = 0 01I IlI I00 00I 0I0
t--, l--J tl t-l L-J

= 260L2g

= class nulbers

= 3T4L2g

T 7 0 0 1010=maskforaspects

Conditlon = rr1800 l.[a , metamorphosed slltstone to anphibollbe grade, Cu and

Pb ninerallsed bu! no Znrr.

252J.2t-r r-t t-r r-l r-l
nafch = 0 010 I01 010 00I 0I0 = 252L28

l-J t--¡ t-J t-¡ r I

4222r0t0

377L6t-t l-t r-r r-t t-l

= class nunbers

control = 0 0II 1II III 00I 110 = 3TTL6B

= I[âsk for aspects
l-J ¡-J l-J | 'l-¡7 7 3o14ro

Fig. C.2 Two exanples of conditions, using data fron Fig. C.I, nethod (Ð.

Sediment CIass Bft Patfern Sedlment Class Bft Pattern
(octal ) (binary)

000
001
0r0
011

(octal) (binary)
Turbidite
Conglonerate
Greywacke
Moraine

0
I
2

Turbidite
Greywacke

0
I
4

5

000
001

r00
l0r

a

a

Conglonerate
Moralne

(a) (b)
PalÉ

Fig. C.3 Sequenctng of classes for group (property) tesbing.
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Fig. c.4 I,lap vecbor containl-ng location of areas reserved for each coded
geological aspect (see text). First (top) word is the D word for
Fig. C.I. S is the sign blt. The numbered elenents fõr ttre map
vector (following words) coruespond to the numbered aspects.
These elenents are zeroed, except for the black regions, which
are set to ones.



STATION

I{AP1
1

z

t
4

t
C

7

ô

9

10

10A

11

l2
13

1r
1t
2L

sl s3 F3 SPEG x

cl{
5O¡1

50.a
lO¡2

60 22r6
2?.2
17 ¡ t
160{

1ó¡3
1ô¡ 6

15.0
t5¡0
13oã

I1¡ô
13.0
10rô
ôr9

4ã.9

Y

1,3ô9¡7 2297.9
L57 C0

204¡ 200.
163 72 27.O

?5 ¡L
25¡t
15.ô
13r2
20oO

19¡2
15¡3
L5 .7
12¡0
12.0
12 cZ

lô¡1
7g c'l

20r?

1öo7

26¡f

12r
107

80

r2
270

2{O ?0 146

14t

90

90 210

056

332

2t?
21G

051

2LL

65

l1
60

30

70

35

7ù

2r6
3C5

"7
90

216 65

26s ô0

Fig. D.I Sampte of a source data filer printed by program I¡OKMS.
(Geologica1 description coh¡mn excluded. )

sample file of map stationa to be used ln a maP requlred to be

extracted. only sI daÈa is extracted froms stations I to 45, 46

to end of Nlapg/Lo; aII l{ap10¡ t to 84, 83 to K0, and KI to end of
Èfapll i and alt !lap12. !!,ap title, origin, units, scale, stereonet
plots, and grid are sPecified in lines 3 to 6.

s1
FOL
090
0

a
XY

IATTON FOR MAPS 9tLO -? IAZ = C42l
oI{ETRFS Or ?C¡ l:.¿ro I(¡i;ü. JUg¡ 4(r0 r lr:fREs

1 1¡0 0011C:.
MAPS/10
1-451 46'l

c4?r

1.lAP10

HAPlI
1-ô4¡ ô5-K"r¡ KL-l
HAP12

Fig. D.2



E
1+q

o
(t

l¡9, E5-!¡r* tJo (,)(¡
@rt
ul Brdo r*Hlxo

OO¡b tÉo Ào
P14(DK|tJ O.lq
o-tt
; ñK,u ld
^. t-l
FO
5tQ< -E5v0,o -E'9F"
#HË
5ËË
-P'þã'
ur{ o
:-,-

o
o
9,
H
t^
É

á
!,b
olâ

g

ç
o
l*
a

FOLD 11 6 tY11)

N

g I5OO METRES

SCALE l:16000

*zt

rze

*¡,

I
'30

I
'29

I
'06

*o,

*o'

J-
'zo

*v

*2,,

*os

*2,

ts

*oz

+
r6

t¡s

5t

+lr

\z

-L
'oz

b

FOLD 116 tY13

{sg

.<re

-{ø1,4øt
-f-st

,<e
4o \x

À.eo

,<è
y't-b

,@

t<"ry"'
t57

,<e
,4" -s4.Á E

rss -qg

b
1s

ßÊ
..è>
ò

-re-e

N

.4, fr
>s-

O I5OO METRES

aSCALE r ¡r6000



t
\
\
ì I

/\
\

U

V

I

I

I

\l

(c ) z

v

(B)

I=N
(A)

t1,

Fig. E.I Geometrical config'uration of a general ellipsoid. (N = north)

section and. plan views of isodip contours fot two oblate
ellipsoidal domes. solid lines are isodip contours, dashed lines
.r" .ott"sponding height contours (strike-Iines). Angles are for V

(equation (8.2)ff).
a) Iongitudinal section, and b) plan of dome with z axis vertical'
C) ,, ,, , ,, d) rr rr rr rr y tr rr

¿---\

\

s¿

2.5"

450

5o
67.50

¡tu þ

c
A

DB

Fig. 8.2



bluc mqg3ntq bluc mqgcntq ¡ c,d

blqck blue

UNDERWRITE INVERT CLEAR

b luc

¡cd
mogcnto

lormcr position ol rcd

AOO OVERWRITE

EEEEEEEEEEEEEEEI

Fig. F.I A demonstration of the five ways in which screenlíxels can be

coloured (using the three colour guns). In each case the Èop left
to bottom right diagonal line was on the display before the
ploùting of the other diagonal (red) Iine in the appropriate
mode, excepÈ for "clear" which had both dJ-agonals plotted before
Èhe red line was replotted (cleared).
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Fig. H.2 Grid used by Kalkani and von Frese (L979, fig. 4), similar
that used by this thesis, excePt it does not account
increasing distortion towards the vertical.
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Fig H.3 a) A 60" sector of the stereonet contouring grid used by CNTRFIN'

b) Enlargement of a near vertical portion of the grid, showing
its regutarity. c) only gríds of certain angles can be used, as

otherwise irregrrlar grids arise.

isodip grid line

isot rend r¡d lines ty. Zo

<_-
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H.4 Geometry for computing where transition grid isodip lines occur'
rt¡e sine rule for obtique spherical triangles can be applied to
find ß (=sin-l([(I-cosS)/(cosA-t¡1-L/2¡. Angles A and S are
nodulo G (the griá size). Grid isodip lines closest to ß are the
transition lines, provided that Fig. H.8 can be satisfied.

Fis.
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Fig. H.7 \ãrious interpretations of a saddle contained in a grid ceII (a).
brc) Incorrect, caused by using only one diagonal to divide the
ceII into triangles. d) Oorrect¡ by dtvitling the cell using both
diagonalsr wlth the centre point as average of the cornêts¡
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Fig. H.8 Division of grid cells into triangles as used by CNTRFIN'

a) Maximr¡¡r detail obtained by using Fig. H.7d. (Used for coarse
gridsr 2.5".) Discontinuities can occur at transition (t)
boundaries, which are eliminated by adopting the strategy (b)'

b) For fine grids, alternate diagonals are used. TtrLs assumes
that no sad.dle is contained within a single grid ceIl.

o grid node¡ o grid node not used' c the previous conbined
* computed point.
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Fig. H.9 Iayout of program CNTRFIN into overlays. HeaW tlpe are Prograns.
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Fig..T.J- Packing of inforuration into 60
nuurbered f rom the right (lsa,
Ieft (MSB, urost significant bit).

computer words. Bits are
sigmificant bit), to the

bir
leasÈ

a) A binary fite record. Fields C

polygon shading Program. LINE No.

b) Àn element of vector IV.

t! tt

and D are reserved for a
refers to contour level.

¡tc)
Fig. ,J.2a situations,

d) An element of vector iIVC. (Refer t'o Fig' J'3)'

e) Line segment showing the most (1) and least (b) signifícant
coordinates of the end Points.

f) Same as (e), excePt xt = Xb.

IJOIN. Bits 25-13 are used, for
and bíts I2-0 for Fig. J.2c.
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Fig. .f .2 Ttrree situations which the sequencing proced.ure looks for.
a) Sequences (see Fig. J.3) joined at their beginnings'
b) Continuation of â sêÇPêDCêo
c) Sequences joined at their endings.
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(X1 ,Y1 ) Cn = (Xn,Yn)

v

x

IV LAR LPOS LJOIN ivc
1

2

3

¿o

5

ó

7

I

I X3,Y3 I

C1 : Cs

C2 : Cs

c3 : c1

C-1. : C.2

C5¡C3
Cf:C5
Cf : CI.

l2
,71
ù.6

Z7

I

1

zzx 5

zl$ß78
0

0

0

0

0

TZø¡Zæ
íIæ ¡ )ræ

0

0

0

0

0

0

Cs

c1

c3

c5

cf

Clo

c2

Is

Þ<ample of a closed contour to demonstrate segurent order,
sequéncing, and how the arrays are used. IIeaW tyPe refer to
th; order in which the segments appear on the sorted binary
fite. .I\i¡o sequences occurz Lr3r5r6]' and 21417. Iftre values in
LAR are one greater as the first element of IV is not used.
Lpos elements refer to the start of each sequence ln LAR.

Fig. .T.3
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Fig. ,r.4 Possible interyretations when more than two line segnnents have a

conmon endloint.

a) Three segments give rise to
(Fig. J.2) and an oPen contour.

one continuous contour

b) Four segments give rise to two continous contollrso
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Fig. K.2

A

B

I ,

Þ<aurple of output from program MREOON. (a) Reconstituted maP
showing overlap areas of (b) individually computed sutìmaps.
Dashed lines = contours; shading (a) = overlap; shadíng (b) =
contours. (Contours are printed with slnrbols on a line printer. )

1 I

A B

4
O ATA

c D

\hrLous methods of divlding grid cells Lnto trlangles. An abtlity
to detect saddles is Preferred.
a) Sample grid cell of a saddle.
b) I{ethod used by proçJram CltÍPP2.
c) l{eÈhod of using alternate diagonals (e.g. Starkey¿ L977).
d) l{ethod used in program Cl'lPPR, where both dJ-agonals are used

and the centre point value Is the average of the vertlces.

Fig. K.3
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K.4 Sample output from program CMPPR. (Bías in the NE-S!{ direction
introduced by progra¡r CMPP2 is eliminated).

Fig
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T1

Fig. L.I Geometry for fitting a plane (DD,/D) to two vectors, T¡/P1 and
I2/p2. AIso used for calculatÍng the lntersection of two
planes whose poles are the two vectors'
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Fig. M.2 Triangufation of a map with data points at the vertices. (The

map is the same one figured in þpendix D).



Fig. O.I InÈerpreted lineamenÈ map from geophysical and topographic data.



Fig. O.2 Geological features of interest south of Lipson cove.

a) Fotded boudinaged guartzofeldspathic veins in anphibolites.
Scale bar is l2cn.
(LocalitY 81, Fig. O.1).

b) A consistent and intense L3 fabric in augen gneiss plunging
towards the northeast. Scale bar is Im.

(Iocality Bgr Fi9. O.1)

c) A zoned vein semi-concordant with an íntense L-S fabric Ín
the surrounding augen gneiss. The vein (V) shows no Èectonic
fabricwhatsoever. B =beryl, G=garnet, F=feldSParr and

Itl = mica (muscovíte). r€ns cap is 55mm in dianeter.
(Iocality between A and Bgr Fi9. o.I)





Flg. O.3 L-S fabric ln augen gnelsses (between localltles D and E,

Fig. o.1) .

a) Variatlon in augen sÍze across
of dark mineral comPonents.
(Lens caP is 55 nm. )

a high percentage
generally oblate.

units
Augen

with
are

b) Sketch of LS fabric, drawn from a photograph. Note change in
plunge of the lineation (an elongation lineation).

c) Anphibolite boudin in granitic and augen gneisses (between
localities D and G, Fig. o.I), showing obligue shearing plane
tSt, tension fractures tTt, and the apophyses 'At
demonstratÍng the intrusive nature of the amphibolite. Scale
bar is 40cm.
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Flg. O.4 Amphlbolite boudins ln granitic and augen gnelsses (between

localities D and G' Fí9. O.1).

c) Vertlcal section showing 'hourjlassn shape in necking of an

amPhibollte slll.

a) Obllque view showing the three dimenslonal structure of a

large boudin.

b) Vertlcal section outllned 1n (a).
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Fig. o.5 lÞvelopment of a mylonitic foliation fron low
(fetdspar) gneisses or gneissic negacrystic granites
Fig. O.1).

straln augen
(locality E,

a) Granlte showing no strain (approximately 100n in extent)
surrounded bY (b).

b) Augen gneiss containlng low strains.

c) Protonylonite fabric in augen gneiss (locality F, FÍ9. O.1) '





Fig. O.6 F2(?) fotds in granitic gneiss.

a) Itold at tocallty F (Flg. O.1). Li is parallel to the fold
hinge. Scale bar is I m.

b) (I€ft) profile plane of (a) . liþte lack of a vlsible folded
foliation. Scale bar is 5 cm.

c) (Right) Folds slnilar to (a) also occur that show that the
folíation Ís folded. Iêns cap is 55mn in dlaneter.
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rtg. o.7 Features of the Kalfnjala nylonlÈe zone north of cape Burr.

a) MyloniÈe fabric in acid granulites. scale bar is 40 cn.

b) Rotated mylonite fabric in boudins (locallty H' E'ig. O'1,
Iooking sw). The rocks are gneisses, and the boudins are
separated by pegmatites (doninantly feldspar) veins trending
NE-SW. (The bucket has a 2 9a11on capacity. )

c) (Iêft) Intrafolial folds in acid granulite adjacent to
mylonites. (Icns caP ls 55mm.)

d) (Rtght) Boudins of lsoclinally folded nrafic aranulites in
acid granulites.
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Fig. O.8 Geological features aE Waterfall (Mine) Creek (Iocality W'
5'ig. O.I).

a) Augen gneiss near nylonite zone. The mylonite fabric Sm

do¡ninates over the earlier foliations (not visible as they
are coaxial in this vÍew). Scale bar is 13 cm.

b) An approximately profíle view of
in guartzofeldspathic Aneisses I
zonê¡ Scale bar Ís I ¡n.

tight, reclined
k¡n east of the

E2 folds
mylonite

c) Small scale tight folds in the vicinity of (b). Scale bar is
12 c¡n.
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Stacked profites

Aeromag net ic s

Arno BaY

è

10 km

Pt. Neitt

Cape HardY

-Line 
ó10

Lipson Cove

Lipson

trnø ?.ll.C.t^L Tumby Bay

-\\-
^\\*q ,,/

-\--j-\-^-----

Stacked magnetic profiles showing nagnetic surface
Data fron magnetic profile sheets produced by B-H.P.
low-level aeromagnetics of the Arno Bay area, 1976.

topography.
from Èheir

rig. P.1
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Fig. P.2 Sanpte aeronagnetic profile (Line 610, Fig. P.1) across Èhe

xalinjala mylonite zone, inÈerpreted using a conputer program
developed by Ukaigwe (personnal communication).
Given¡ Dike strike = 1300*r fnclination = -650r Field intensiÈy
= 58600 gammas. 39 sample points were used.
Computed: Magnetic suscepÈibÍIity = 0.0214r Dip = 70.Io, Depth

Centre == 338.6m (below flighÈ height of 80n), lùidÈh = 253.8mr
64.7n souÈheast of anomaly Peak.

* The term !sÈrike¡ is used here
perpendicular to the geological strike,

in a geophyslcal context and ls
in this case, 0¿0o.
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Fig. 9.3 Method of tracking boundaries and determining where the boundary
is in position to shade lines.

a) Iabelled directions of searching for the next boundary point.

b) As for (a) buÈ roÈated I80o.

c) To track a polygon boundary in a clockwise direction the
search for the next boundary point ís anticlockwise around
the current boundary point, as it is conducted inside the
polygon (analogous to gearing). Tt¡e top line is a lisÈ of
directions (a) wiÈh which the current boundary point was
found, and the second line gives the appropriate direction
seguence to search. Tracking polygon boundarfes anticlockwlse
can be done using the (b) directions.

c) Oonditions which must prevail if a boundary point is to be Èo
the left of a shade line (use (a) directions). Ttre top line
is the same as for (b), and the second line ís the direction
in whích the next boundary point nust lie. To determine if a
boundary poinÈ is to the right of a shade line, use (b)
directions.



À) xY$ke¿.DT

Line
I
2

EORMAT(S51)

¡oRMAT(8r5,lX, FI0.2)
Title of map.

Map origin (X,Y),
Do¡ of data columns (including d,esc ons) r

3

4
5

FORMå,T(15(S7) )

map border (\ni.r, ymin, )hrax, Y¡¿¡ç),
f ine,/coarse digitising,
map scale.
Names of data columns (including descriptions).

FoRMAT( IL, 2I'5r15(tx, 13, lx, 12rIx) ) oolour, x, Y, descriPtionr data.
I

B) RF$key.DT and PY$key.DT

FOnI{.AT ( fL , 12 , rL, 2Í5 ,lX, Al, 0 )I Oolour, point-type¡ "start-of-line" f1ag,
X, Y, name-of-item.

2

c) xY$xey$xY.sN

l{ord location
0 - 35+4*NCOL (=¡)

n*l - n+3+NCOL
Binary dump of lines I to 3 of XY$key.DT .
Data point coordinate and colour (Jl7-colour*, Y),
Description word,
oãta (plungei /trendi+, I < j < NcoL).

* +
I x lrcor,lo I lrR lpr, l

D) PY$rey$PY.sl.I

0-r Xrlr'start -of -Iine " f lag#, v

#
I x lrr,c I

Fig. R.l source fLles. Each referenced box (*r*r#rt) represents a s1ngle
16 bit computer word. Iengths of the fields within each word are
not specified here.



À) xY$k"y$ftt. a¡¡

0-50
51-54

55
next NPT*2 words

(n = 56+NPT*2)
n-n*2

TitIe
rsfz, osÍz, oscx, oscY
No. of boundary points (NPT)

Subarea boundary coordinates
(x1ryr ¡ x2ty2i ... )

Data iecõrd no. in xY$key.Dr,
(X,/colour#, Y)

!llltt.l¡llt

coordinate,/colour

ll ll
tn+3 - n*5

a

#

I x lol

B) nr$fey$tv.sN

0-r
,:t

"staÉ-of -line " fl-ag/coLour /8+, point-type,/Yt
I It n

t

+ c
lrr,clrcoll x I lrPrl Y

c) PY$key$PY.sN and PY$lreY$tv.or

O 
] 

t x/r'start-of-Iine" flag*, Y

t
x FLC

?H< tt¿

Fig. R.2 Subarea files. (See caption to FJ-g. R.I.)
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Fig. R.3 Flow chart for program MÀKEXIIAP'
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Fig. R.4 Flow chart for program S[BI{AP.
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Fig. R.4 (cont. )
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Fig. R.5 Flow chart for program STEREO'
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Fig. R.5 (cont.)
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Fig. R.5 (cont. )
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SUBAREA
CLEAR
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TRACE
FIT
CONTOUR
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COLOR

DATATYP
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Fig. R.6 Interactive menus for controlling on-screen stereoneÈ plotting.

a) Primary, or functiona, ¡n€nü.

b) Secondary, or oPtions, ßênus'



Picture File

(Ibader)

Date
Title
Subtitle
lil¡tes
Subpicture keys

Subpicture I Subpicture 2 Subpictures 3, 4....

(Reference mask paraneters
from results of I'MÀSKSr'*

Ref.# Q R ß)d

(ResulÈ of TRACE/DRA!{)
Similar to Rr'$ f ile
but includes great and

small circles.

(Result of a START
operation+)

Tot.al no. of points
Results of FIT
SynboI
Colour
Columns
Subsubpicture keys

I
2

3

tt t

Ref. masks (Annotation)

Subsubpicture I Subsubpicture 2 Subsuþictures 314...
Picture

File Structure

Key
Subarea
Oonditions

(Ckrange in a
parameter )

ICev
Subarea
Oonditions

Ileader
Ref. masks
Annotation
Subpicture 3

SubsuþJ-cÈure 3a
Subsubpicture 3b

Suþicùure 4
Subsuþicture 4a

No. of data
points

DaÈa
No. of data

points

Data

Subpicture 5

* See Recommendation
/ See Recommendation
* See Recounendatlon

(4) of routine ARSS ({¡Pendix X).
(3b) of routine ARSS.

(3) of proçfram STEREO.

Fig. R.7 À possible design for a plcture file for Program STEREO.
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Fig. R.8 proposed options suburenu for a merged TRACEÆRAÌI function (a),
which calls other submenus (b-e).

Fig. R.9 Proposed options submenu for CLEAR to rnodify the dÍsplay¡ and

subsequentlY P.lcture flles'
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Fig. R.10 Flow chart for Program SIIADEMAP, a s' .À. program.
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Fig. R.10 (cont. )
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MAP

EXTRACT
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STOP
?

F INISHED
STEREONE T
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Fig. s.I Flow chart for application of the s.o.D.A. technlque.



Fig.U.I.Masksandchartstoaidinsectioningstereonets.Anycombination
ofportionsofeachmaskmaybeselectedtomaskoutunwanted
portions of the stereonet. one of the three chaÉs (Predefined

stereonet sectioning) may be chosen for rnodifying and rotating'
Colouring and contrast may be set by the üs€r'

A)Maska(quadrantmask)maybefixedrelativetonorthror
rotated bY STR'

Brc)

(D)

E)

F)

Mask R (reference mask) defines a reference girdle that can

be rotated into any position þr defining sTR, DIP' and PCH'

The last allows a reference point to be defined' TOL

determines the angular distance that a point may lie from
the girdle and stilt be considered to belong to that girdle.

Standard chart (isotrend RES fixed at 30o and isodip RES

fixed at l-8o due to machine linitationsi Cohen, in preP'b)'

Isotrend charb for contouring trends' The chart may be

unidirectional (every trend va1ue, OO0"-359o is unique) or
bidirectional (opposite trends undifferentiated)'

Isodip chart for contouring dips, may be uni- or bi-
directional. The charts may be rotated about the vertical
and can be rotated to be centred on i) the vertical
(default), ii) the pole to the reference girdle' or iii)
the reference point. If the chart is not centred on the

vertical then the contours become functions of both trend
and plunge.



cIA

Q
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STR
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MASK R

RES

D

STANDARD CHART

E

ISOTREND CHART

F
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Fig. tt.2. AnexarnpleofguartzfabricÀ.v.À.usingfigurel]-Boflanddata
supplied bY, VJilson, (1973)'
(A)4.v.À.plotrand(B)Sectionedequal-areanetusingabi-
directional isotrend chart (RES=30) centred on the pole to the

referencegirdle(STR=L44,DIP=9OrPCH=90rToL=20).EandWare
maskedouttoproducethecentralportion(usingamedium
contrast took-up colour tabLe), and are then each asslgned a

,,fixed,, cofour 1o or¡erride the predefined sectioning in those

portions. r! _L -r L__!r-tcl stereonet plot. Ttre quartz fabric has a conical distrlbution
which is approximate enough to a great circle for a valid usage

of the reference girdle shown'

Fig. U.3. Tþo examples of faults' In both' two upright' horizontal
anticlines separated by a syncline have been faulted'
(A) À strike-slip fault of a quarter \da\¡elength'
(B)Averticalfaultwheretighterfoldshavebeenjuxtaposed
against open folds such that their respective anticline,/syncline
hinges are aligned'
(C) The unrotated standard chart used for the analysis'

Fig. u.4. A subvertical fold can be cfassified (two-dimensional) according

toRamsay's :-967)foldclassificationbyusingastandard
bidirectionalisotrendchartsothatthetrendcontoursbecome
the dif i"ogorr". (A) A type 2 (similar) fold. (B) The chart used

(RES=I5).





Fí9. V.I. Tt¡1n sectlon of an amphibolite schl-st wl-th an sl fabric,
folded Lv E2 and overprinted by D3 crenulations. Tt¡e

crenulations best occur in only one limb, where the hornblende
grain orientatLons allow them to form'

Fig. V.2. Stereonet plots of combined t1001 and [00
(A) combined linbs of F2, which are separately
(B) the north liurb, and (c) the south linb'

Il axes for
displayed in

Fig. v.3. stereonet plots and the respective s'o.D.À. charts used for the
axial distribution analysis of the quartz fabrics of !{ilsonrs
(1973) (A) figure 94, and (B) figure ltB'
(Note that the data haræ not been rotated lnto their field
orientations. )
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Fig. V. 4 A.V.A. Plots Produced by S.O.D.A. (A) Plot for f i9' V'24'
(B,C) plot of D3 crenulation using a bidirectional isotrend
chart (REs=45). tpl PIot for fig. v.34. (E) Plot for fig. v.38.
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Fig- x.I Flowchart of subroutine ARSS; a reference chart generator'
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Isotrend and isodip charts respectively'

F
J-g. X

.2



Reat+Green+BIue 3 bit pixel

0

0
0

0

I
I
I
I

0
0
I
I
0
0

1
I

0

I
0

I
0
I
0

I

0 Black
1 BIue
2 fteen
3 C)'an
4 Red
5 !!,agenta
6 Yellow
7 l{hite

,71c tþ

Fig. x.3 Oolour monLtor colour schemes and coding êrrâto Ylith a three bit
word¡ eight hues can be produced. The three prinary colour
collmns show whether each hue reguires it (1) or not (0).



a

\ \
sD1

Øp

9O?

b\a u\a

b c
Ptlc

SD2

60?

sD3

Definitions of variables required to coltpute grid' nodes that lie
withinacountingcirclecentredonadatapoÍnt.Three
possibilities oc"ui, (a), (b), and (c)' To avoid a co¡nbination
ãr (b) and (c), the maximum counting circle size muet be <25t.
(b) and (c) are dlvLded lnto two separate probleme, wlth portlon
tta" containing the data Polnt.

Ej-g. Z.L



E'ig. CP.l Design of standard colour chart.

a) Blue gun

b) Red gun

c) Green gun

d) Standard colour chart (all guns)

e) Close up of northern portion of colour chart. Patterns
due to colour-pixel masks are observable. rndividual
screen-pixels and the physical monitor screen-mask can
be seen.

f - j) Colour ¡nasks for various colour-pixel intensíties. Each

sguare is a screen-pixeI. Those screen-pixels with dots
are used.
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Fig. CP.2 Þ<amples of reference charts'

a)

b)

c)

d)

e)

f)

e)

h)

i)

Standard colour chart'

ñri ,

ttrn,

U-isotrend chart.

B-isotrend " .

B-isodiP ' .

B-isotrend tr

t

Egual-area neÈ trI (0) ; 0

Egual-angIe net.

Orthographic Proj ection.

230 ;000

360tlli

45i

3 60 1,2) ì

360l3li

90900

90 90

00 7'

0

Q mask

j) R mask

Rotated standard chart.

Double rotated standard chart.

Modal chart.

r(0) ;000 90 90 0 -2
-1
-4
-6

1(0) ;000 90 90 001-4
02 -2
03 -r
04 -6

I (0) ; 000 90 90 0 00 40

I (0) ; 3I5 -45 90 30 00 7

1 (-90) ; 3I5 -45 90 30 00 7

IO
20
30
40

k)

I)

m)

n) Modal b-isotrend chart. 310

o) U-isotrend (second colour chart) -2 3

; 315 -90 90 30 06 7

02 -2
0r -4

¡ 037 60

; 088 85

i 325 L45

90 55 05 -1
90 60 05 -2
90 32 05 -4

903006 7

903006 7

90 00 00 -7

;000
;090
;000

90
90
00





FiS. cP.3 upright horizontal "simil-ar" style fol-ds with north-south hinge
lines (refer to Fig. A.Iarbrc), demonstrating patterns in isodip
contours due to hinge tightness (see text for details) '
S.o.D.A. plots are produced by plotting dip vectors on the
standard colour chart (g).
FoIe fj-gures for each fold (red points)r and corresponding dip
vector figrures (green points) are given in (b),(d)r(f )'

a)

c)

e)

Rounded fo1d.

Intermediate.

Àngular (chevron) fold.





Fig. CP.4 S.O.D.A. maps of upright "sirn-ilar" style fold rotated into
various plunges¡ trending due north (refer to Figs. 4.ldre¿f¡9)
made by plotting dip vectors on the standard colour chart (h)
(unless otherwise stated) .

a)

b)

c)

d)

e)

f)

g)

h)

Initial horizontal position.

Plunging 10" north.

Plunging 65o north.

VerÈical (produced by plotting poles on standard chart (g) ).

Replot of vertical fol-d using poles on colour chart (f).

B-isotrend colour chart with 15o resolution.

composite dip vector figmres of (a)r(b)r(c),(d) data.

Standard colour chart.





FiS. CP.5 s.o.D.A. plots of models in Fig. 4.Ldrerftgì demonstrating the
changes in isotrend contours, (a)r(b),(c)' respectively (model

Fig. 4.fS) not included; and isodip contours, (d), (e), (f) ,(g),
reÃpectivety. rsotrend contours produced by plotting poles on

u-isotrend chart (h), and isodip contours by plotting poles on

b-isodip chart (i).

h) 15" resolution u-isotrend chart'

i) 3o resolution b-isodiP chart'





rig. cP.6 s.o.D.A. map classification of vertically plunging folds'
profiles after trãmsay (Lg67, figure 7'24) ' Pp" are produced by

i:-otting poles on a b-isotrend colour chart (f)'

a) C1ass lA

b) l-B

c) lc

d)2

e) 3

f) B-isotrend colour chart of l-5o resoloution'

S) A representative pole figure using data for (b) '





Fig. cP.Ts.o.D.A.maPsdemonstratingdislocations.Mapsproducedby
plottíng dip vectors on a standard colour chart'

a) Strike-slip fault model (FiS' 4'2a) '

b) Dip vector figure fot (a) plotted in green' corresponding
pole fignrre plotted in red' (Any overlap produces yeltow' )

Vertical fault model (Fig. 4.2b).c)

n)

e)

As for (b), excePt data is for (c)'

Similar to (c) except northern portion after Fig' 4'1a and

southern Portion after Fig. 4'lb'

f) Dip vector figure for northen porbion of (e) plotted in
green, dip vector figure for southern portion in red'

g) SimÍIar to (c) except northern portion after Fig. 4.tb and

southern Portion after Fig' 4'Ic'

h) As for (f), excePt data is for (S)'





Fig. CP.8 Ànalysis of two different structures that have identical
orientation data sets (see text) '

a) s.o.D.A. map of u-isotrends for a dome (rig. 4.3)¡ made by

plotting dip vectors on colour chart (c)'

b) s.o.D.A. maP of b-isodips for dome of
clip vectors on colour chart (d)'

(a ) ; made by plotting

made by
possibÌe

c) U-isotrend chart of 30o resolution.

d) B-isodip chart of 5" resolution'

e ) pol-e f ig'ure of data f or dome above ( identical to that f or
the dislocated P1ane below) '

f) S.O.D.A. map of a dislocated plane (Fi9' 4'4)¡
plotting dip vectors on the chart (h) ' I\¿o

subareas can discerned (the boundary marked by r-F) '

s) S.O.D.A. map of (f) after determining two subareas by domain

analysis (marked by F-F); made by plotting dip vectors on

chart (i).

h) Standard colour chart.

i ) Colour chart used to separate the two domains of (g) 
'

derived from dip vector figrure (j)'

j) Composite diP vector figmre for
llestern Portion (west of f-F)
portion in green.

the two
plotted

subareas
in red,

in (s).
eastern
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Fig. CP.9 s.o.D.A. plots for a fold in Llangedwyn-qrffryn-clwyd (s5'2'1) '

a)

b)

c)

d)

e)

f)

ç,)

h)

i)

Plot of S0, using Poles

@tour chart: 4 I0 (0)

Plot of S0, using Po1es

Colour chart: 2 30 (0)

Plot of S1r using poles

Colour chartz 2 30 (0)

PIot of LI, using (h).

@lourchart: 4 5 (0)

on (b).

t3l t 326 -IIs 4s 0.

on (d).

tll; 326 IIs -I35 0.

on (f).

tll; 326 -lts 4s 0.

lll; 326 IIs -4s 0.

Conposíte stereoPlot of data.
Sg green 84 Points,
51 red 13 Points,
L1 cYan 15 Points,
Gieat circles z 236"/62o, 35Io/50"'





S.O.D.A. Plots of Poles to bedcling for
rig . 5. 4.

a) Àccording to (b).

b) Colour chart: 2 -30¡ 323 96 -75 0'

c) Àccording to (d).

d) Colour chart: 4 -I0¡ 323 '96 75 0'

e) According to (f).

f) Standard colour chart.

g) Mineralized areas in blue'

h) PoIe figure. Great circlez 233o/84o'

the whole nap ofFig. CP.I0





Fig. cp.u s.o.D.A. Plots of primary domains derived fron Fig. cP'10

a) Domain b0 according to (c) .

(e).

(0); 323 96 75 0.

b) Domain c0 according to

c) Colour chart: 2 30

d) Conposite PoIe figure.
bO green 224 Points,
c0 red 206 Points,
Great circle: 233"/84".

e) Colour chart: 2 180 (0); 303 90 -75 0'

f) @mposite pole figure of domain d0, consisting of dI (dark
' 

gr.ãn 
"r". 

in southeast of (g) ), d2 (the red area adjacent
[o dI, in the west), and d3 (the remaining area to the
north) .

dI white 11 poinÈs, (comparable to domain hl)
d2 magenta 16 Points, ( rr r " h2)

d3 blue I47 Points ( n '. " h3) '
Great cÍrcle z 233"/84o.

ç¡) Donain d0 according to (h) .

h) Colour chart: 3 15 (90); 323 95 -0 0
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Fig. CP.12 S.O.D.A. Plots
!{ilson (I973).

of random quartz fabrics.
(a) and (c) after his figures

Specimens after
9A, C.





ris. cP.13 s.o.D.A.Plotsofnon-randomguartzfabrics.Specimens
VJiIson (1973). A foliation in each of the specimens

paratlel to the scale bars.

a) After figure lIA, using colour chart (c) '

b) Stereoplot for (a). Great circlesz 2840,/84", 023"/80"'

c) Standard colour chart.

d) After figure IIB, using colour chart (c)'

e) Stereonet plot for (d). Great circlez 060"/90o'

f) Colour chart: 3 30 (0) t3l; 330 -90 90 30 06 7

0r -4
02 -2

9) Àfter figure 1IB, using colour chart (f) '

after
lies





Fis. CP.14 S.O.D.A. Plots of hornblende grains in thin section HBI

(unorienÈated) (see Fig. 5.15).

a)S.o.D.A.plotusing(I00)axeswithco}ourchart(b).

b) Colour chart: 3 30 (25) t3l t 000 90 90 0'

c) S.O.D.A. plot using (00I) axes with colour chart (d)'

d) Colour chart: 3 30 (I5) t3l t 280 -90 90 0'

e,f,9) Stereoplots of (100), (010) and (001) axes in donrain a0

resPectivelY (see rig' 5'15) '
Great c ircles: loor/90 ' L9o/90 '

h,i,j) As above for domain b0'
Great circles z LL0/90, 200/90'

krlrm) As above for domain c0'
Great circles: 158190, 068/90t 203/90'
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Fig. CP.15 S.O.D.A. Plots of hornblende grains
(unorientated) (see Fig' 5'17) '

arbrc) S.O.D.A- Plots using (I00) '
resPectivelY, with colour chart

in thin section I{BI

(0I0) and (001) axes
(d).

Colour chart: 3 30 (I5) t3l, 000 90 90 0'
d)

e, f r9) StereoPlots of (100), (010)
Great circles:

axes resPectÍveIY.
094/95.

and (00I)
L84/85,
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Fig. cP. 16 S.o.D.A. Plots of submaP

metres. (411 colour charts
north orientated ParaIIeI to
of the S.O.D.A. maPs.)

a)

b)

MI3 (FíS. 7.6) . scale bar 100

for this and following Plates have

the stereonet north, not the north

Poles to 51 using colour charE

Composite stereoPlot of data'

Great circles:

Poles to 53 using colour chart

Colour chart: 2 -30 (50); 50

F2-3 using colour chart (f)'

Colour chart: 4 -9 (50) ¡ 50

PoIes to SI demonstrating

(d).

90 90 0.

90 -7I 0

nonsensical domains, using

(d).

92 poínts;
43'i
98'i

036/L9.

c)

d)

e)

f)

e)

h)

colour chart (h).

Colour chart: 2 15 (0); 50 -90 71 0





Fig. CP.17 S.O.D.A- plots of submap M45 (Fig'

a) Poles to 51 using colour chart

b) ComPosite stereoPlot of data'

7.L71. Sca1e bar 100 metres.

(d).

c)

d)

e)

f)

Great circles:

Poles to 53 using colour chart

Colour chart: 2 -30 (36); 36

F2-3 using colour chart (f).

Colour chart: 3 -I5 (0); 36

(d).

90900

-90 90 0.

46 points;
g'ì

74 ' ,
LLO/84, 048/04.
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Fig. cP.18 s.o.D
(Fis.

a)

b)

c)

d)

. A. plots of submaps M6AB (a-d) and ¡"1789 (e-j )

't.28',. Scale bar 100 mebres.

Poles to 51 using colour chart

Poles to 53 I Í tr

Fz-z I rr rr

Composite stereoPlot of data.

(d) of Fig. cP.17

Great circles:

r

(f)

Sl green,
53 red'
F2-3 clan¡

306/85,

60 points;
4",

33 " ì
I 0I,/0 8 .

e) Conposite stereoplot of data. SI çtreen'
53 red,
F2-3 clan¡

Great circlest L3O/90,

98 points;
37"ì

L26"i
L26/90, 040/20.

f)

e)

h)

i)

i)

Poles to 51 using colour chart

Poles to 53 tr n n

Fz-s t rr rr

Colour chart z 2 -30 (40) ; 40

Colour chart: 3 -I5 (0); 40

(i) .

t.

( j ) .

90

-90

90 0.

90 0.
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Fig.CP.lgS.o.D.A.plotsofsubmapMgL2(Fig.7.40).Scalebar100
metres.

a)

b)

c)

d)

e)

F2-3 using colour chart (b).

Colour chart: 4 -11 (0); 45 90

F2-3 using colour chart (d).

@Iour chart: 3 -15 (0); 45 -90

Cornposite stereoPlot of data.

90 0.

90 0.

f)

e)

h)

Great circles:

Poles to 51 using colour chart

Colour chart z 2 -30 (45) ; 45

Poles to 53 using colour chart

51 green'
53 red,
F2-3 cyan,

3Ls/8s.

(s).

90900

(s).

204 points;
63"

299'i
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