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SUMMARY

Seismic refraction velocities were measured in the Archaean
or crystalline basement rocks at Mount Davies (SA) and Giles (WA) where
the rocks are near the surface.

Refraction velocities were measured in the Proterozoic outcrops
of the Rawlinson Range and Lake Hopkins.

Refraction velocities were measured in the Palaeozoic and
Mesozoic rocks at Lake Christopher, and in the Mesozoic rocks at
Iragana Turnoff.

Those velocities were used as a basis for a suggested correlation
between refractors recorded at traverses between Signpost and Mount Beadell.
Reflection tecniques, as tried 9Yieldedfair reflections at Mount Beadell,
and doubtful reflection alignments at trig. point NMF 19.

It is likely that the sedimentary basin shows an increasing
thickness of sediments from Signpost to Mount Beadell, At Mount Beadoll
there is at least 6000 ft of apparently post-Proterozoic sediments. The
thickness and degree of metamorphism of Proterozoic ratio below this
have not been determined.

Present evidence suggests an area of uplift under Lake Breaden.



1.^INTRODUCTION

A seismic reconnaissance across the Gibson Desert between
Giles and Carnegie, as requested by the Geological Branch of the
Bureau of Mineral Resources, was begun in 1961 and will be completed
in 1962.^This Record describes the reconnaissance survey between
Giles and Mount Beadell; the duration of the survey was from
6th September to 23rd October 1961. Eleven refraction and four
reflection traverses were made, and six drill cores were taken for
geological examination.

The area between Giles and Mount Beadell consists of flat
or slightly undulating plains, with many sand ridges, and some large
areas of harder material generally free of sand dunes and probably
indicating areas of Mesozoic outcrop. The low outcrops that are found
west of Signpost are conspicuous because they are the only landmarks in
an otherwise featureless and monotonous area, and the title of 'Mount'
is somewhat misleading. Near the outcrops there are usually a few
short steep-sided dry creeks or drainage channels that apparently carry
the water, collected from the rare periods of rainfall, outwards into
alluvial fans where it is lost.

In all areas visited the soil is loose and sandy and contains
no visible humus. The vegetation is typical of desert areas, e.g. much
spinifex, sporadic grass, stunted gums, grevillea, and mulga. Vegetation
destroyed by fire or drought does not appear to be readily replaced.

The area gives the impression that the weather is usually
warm to very hot, and very dry, with long periods of drought. During the
survey many violent thunderstorms occurred at night, but recorded showers
were few and very localised.^It seems likely that the rare 'good'
seasons occur only if the monsoonal 'wet season'happens to move south as
far as this.

All supplies used in the area were brought by road or track
from Leonora, Wiluna, or Giles Weather Station. Supplies collected at
Giles were delivered to Giles by air or road from Alice Springs. A track
known as Gunbarrel Highway connects Giles with Carnegie.

Owing to the inhospitable nature of the area, geological
reconnaissance has been limited to the examination of rock material at
the edges of a few selected spots than can be reached fairly readily from
Gunbarrel Highway. The basin here appears to be an area of weak
sedimentation composed of a thin layer of post-Proterozoic sediments over
a thick Proterozoic (10,000 - 15,000 ft) sequence. In the seismic
reconnaissance survey described in this Record it was intended, in general,
to make a number of seismic probes in the portion of the basin between
Giles and Carnegie to test the thickness of sediments and to identify
them by velocity correlation.

2. GEOLOGY

The history of the geological investigations in the area covered
by the reconnaissance survey and in the related neighbouring areas may be
studied from the references given by Wells, Forman, and Ranford (1961).
Many of these references are now of historic interest only. The most
recent investigations probably present the best founded conclusions, and it
is only necessary to consider those listed at the end of this Record.

•
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Veevers and Wells (1961) traced the Canning Basin from its
contact with the sea near Derby and Port Hedland, WA, down southwards
as far as the northern boundaries of the Madley, Warn, Cobb, and
Rawlinson 4-mile areas. The eastern and western edges of the Basin are
shown, in this region, as Precambrian sediments and metamorphics but
the sediments in the main part of the Basin (extending acrossan
east-west front of about 250-mile width at latitude 25 S and comprising
Permian and undifferentiated Mesozoic rocls) extends southward.

Near longitude 124 030'E, latitude 24 0S, the Woolnough Hills
diapir (or cluster of diapirs) occurs (Plate 1). The intrusive core
material is said to be salt of pre-Permian or Permian age, and the age
of intrusion is late Tertiary, but Leslie (1961) considers that the salt
is of Upper Proterozoic (or older) age and that movement did not occur
beyond the Jurassic period.

Wells, Forman, and Ranford (1961) entered the present area
along the Giles/Carnegie road, and reported Permian and Mesozoic
sedimentary outcrops. Permian glacial sediments crop out on the road near
Lake Christopher. Between Mount Charles and Young Range, siltstone and
sandstone occur, and these are said to be undoubtedly the continuation
of Cretaceous sediments of the Canning Basin. Well-preserved marine
Cretaceous macrofossils occur at Mount Samuel.

There is no geological evidence so far to suggest that there is
more than about 1000 ft of post-Proterozoic ssdiments overlying an
unknown thickness of Proterozoic rocks.

3. PREVIOUS GEOPHYSICAL SURVEYS

Gravity traverses 

There was no gravity information available along the seismic
traverses when the 1961 seismic traverses were planned. The nearest
gravity information available applies to the part of the Canning
Basin north of latitude 24 °3, (Flavelle and Goodspeed, 1962) and it
cannot be extrapolated as far south as the Giles/Carnegie road with any
reasonable accuracy. However, it is almost certain that the Anketell
Gravity Ridge extends south-west to Signpost and Mount Charles (Plate 2).

Magnetic traverses 

An aeromagnetio reconnaissaroe survey made by the Bureau of
Mineral Resources (Goodeve, 1961) showed that the magnetic basement is
shallow at Giles. East of Giles the magnetic anomalies suggest a
deeper basement, possibly greater than 5000 ft in depth.

,a
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Shallow magnetic basement was estimated to lie east Of a
point between Signpost and Mount Charles. A marked, narrow anomaly
begins near Signpost and extends out into the basin in a north-westerly
direction. This anomaly has been interpreted as arising from a
structure, possibly a contact, that is shallow near Signpost and
deepens, (possibly to 10,000 ft) as it extends under the sedimentary
basin (Plate 2). It is - likely that the above magnetic basement anomaly
is related to the Anketell Gravity Ridge.

Two flight-lines were of some relevance to the present
seismic survey, and they indicate that between Mount Charles and Mount
Beadell there could be a thiCkness of more than 5000 ft of non-magnetic
material.

4.^OBJECTS OF THE SURVEY

The main object of the survey was to conduct a two-month
seismic survey into the region between Giles and Mount Beadell, using
refraction and reflection techniques to achieve the following:

(a) to distinguish between the main sequence of rocks by
criteria involving velocity and structural indications
such as unconformities; more particularly to identify
Archaean, Proterozoic (mainly Upper), Palaeozoic, and
Mesozoic rocks,

(b) to delineate regional structure if moderately deformed
sediments are detected; more partieuhrly to help determine
directional trends of axes, faults, and regional dips,

(c) to trace the tectonic history of any anticlinal feature
discovered; more particularly to trace periods of deposition,
quiescence, movement, and erosion,

(d) to indicate from seismic evidence where stratigraphic
drilling might produce significant information, and to
drill some holes where the targets are within the capabilities
of the equipment held on the seismic crew,

(e) to make reflection and refraction traverses (with gaps) as
far west as Mount Beadell, following the main rock sequences
by seismic techniques.

5.^PROGRAMME

To achieve the above objectives, a programme was proposed
as follows (see Plate 1):

(1) while travelling between Alice Springs and Giles, to record .

a refraction traverse on the Archaean (Musgrave Complex)
rocks at Mount Davies,SA
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(2) at Giles, to record a refraction traverse on Archaean
rocks,

(3) at Giles, to record a refraction traverse on the north
side of the Rawlinson Range to determine velocities
associated with the Lower Proterozoic Dean Metamorphics
(quartzite),

(4) in the Giles area, if access could be gained to the
Carnegie Range about 60 miles north of Giles, to record
a refraction traverse on the Upper Proterozoic (Bonython)
Dolomite and the neighbouring Upper Proterozoic rocks,

(5) at Lake Christopher, about 60 miles west of Giles, where
Permian glacial rocks crop out, to record a refraction
traverse and so find the seismic velocity in this material,
and in the underlying material. A geological sample to
be cored from a shot-hole,

(6) about 60 miles west of Lake Christopher, and near the
Iragana Turnoff, to record a refraction depth probe which
should penetrate the Mesozoic and Permian rocks and reach
the underlying high-velocity material. A geological sample
to be cored from a shot-hole,

(7) atSunday Hill, to record a refraction depth probe to reach
Archaean basement beneath the Permian and Mesozoic rocks,

(8) at a suitable location just west of Signpost, to determine a
refraction technique that will allow the Archaean refractor,
and if possible the Permian refractor, to be followed
westward towards Mount Charles, in such a way that the
thickening of sediments above the basement can be estimated,

(9) if Upper Proterozoic rocks can be located just south of
Mount Charles, to make a refraction depth probe. A geological
sample to be cored near Mount Charles,

(10) at about eight miles west of Mount Samuel, to record a
reflection and a refraction traverse on the Permian rocks.
A geological sample to be cored,

(11)near trig. point NMF 19, to record reflection and refraction
probes on top of the Mesozoic rocks,^A geological sample to
be cored at NMF 19, which is near the contact of Permian rocks
with Mesozoic rocks,

(12) at Mount Beadell (NMF 20), to record reflection and refraction
probes. According to known geology (Leslie, 1961) this might
reveal Jurassic, Permian, Upper Proterozoic, and Archaean rocks.
A geological sample to be cored,

(13) if the general seismic picture warrants it, and if time permits,
to make further probes in the Mount Charles/Mount Beadell area
to obtain information about regional trends.
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6. RESULTS

The programme proposals outlined above were carried through
with various degrees of completeness. Items (1) to (3) were completed
as planned. Item (4) was modified because reasonably easy access to
Carnegie Range could not be found. This traverse was therefore laid near
Lake Hopkins where Upper Proterozoic rocks occur at shallow depth,
but it seems likely that the material investigated was Carnegie
Formation rather than the Bonython Dolomite as planned. Item (5) was
completed as planned. Item (6) was completed as planned, although the
crystalline basement was not recorded. Item (7) was abandoned because no
suitable track to Sunday Hill could be found.

Item (8) was done with limited success, and the crystalline
basement was recorded onty at Signpost. Farther west it is presumably
present below an unknown .,thickness of Proterozoic rocks, but owing to
the limited nature of the reconnaissance survey it was deemed advisable
at the time not to expend a great amount of time and explosives in an
attempt to record the crystalline basement.

Item (9) was modified in the field. The Upper Proterozoic
rocks were not identified with certainty just south of Mount Charles,
so the traverse was placed on the track at Mount Charles itself, where
it is believed the Proterozoic rocks were recorded at depth. In
addition to the refraction traverse, a short reflection traverse was
recorded using simple geophone arrangements, but no reflections were
recorded.

Item (10) was done with limited success. The Permian rocks
were apparently deeper in the cross-section than expected. The refraction
investigation was not carried far enough to reveal either the Proterozoic
rocks or the crystalline basement. Simple techniqueB were used on the
reflection traverse; no reflections were recorded.

Item (11) was done with limited success. The refraction
investigation was not carried far enough to reveal either Proterozoic
or crystalline basement. However, some very-poor reflection alignments,
possibly from Proterozoic sediments, were obtained.

Item (12) was done with limited success. The refraction
investigation was not carried far enough to record the crystalline
basement. Simple reflection techniques yielded a number of reflection
alignments down to 1.5 sec. At times greater than this there are many
regularly spaced alignments whose significance is not known. Item (13)
was not attempted because both time and supplies were limited.

The locations of all traverses are shown roughly on Plate 1
and with greater accuracy on Plate 2. Precise location of shot-points
can be obtained, if required, from the sheets MISC. 137 referred to in
Plate 2,1put net included in this Record.

Refraction time/distance curves for all traverse are shown
in Plates 4 to 14. Variable-area presentations of the reflection data
from Mount Charles, Mount Samuel, NMF 19, and Mount Beadell are shown in
Plates 15, 16, 17, and 18 respectively.

Methods of computation as used during the survey are listed
in Appendix B.

•••
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7.^DISCUSSION OF RESULTS

The refraction results can be grouped as follows:

(a) refradtion data from Mount Davies, Giles, Rawlinson;
Lake Hopkins, and Lake Christopher, which give
charaóterietic veloCities to be later used in velocity
Correlation as a means for identifying main rock sequences.

•

TABLE 1

Refractor^Material
velocity 
(ft/sec)

9000^Regolith, probably derived from
nearby weathered Musgrave Complex
material.

19,850 Crystalline basement.
Musgrave Complex.

Traverse 

Mount Davies

^13,750^Regolith, probably weathered
derivative of underlying
crystalline basement.

^

18,900^Crystalline basement (either
Archaean or Lower Proterozoic)

^

7500^Weathered material and sand.

^

16,100^Dean quartzite (Lower Proterozoic)

^

6300^Weathered material

^

14,000^Upper Proterozoic (possibly
Carnegie Formation)

^

9500^Weathered material or Mesozoic
material

^

11,070^Permian

^

16,010^Proterozoic (? Upper, ? Lower)

Giles

Rawlinson

Lake Hopkins

Lake Christopher

(b) refraction data from Signpost, Mount Charles, Mount Samuel,
NMF 19, Mount Beadell, and Iragana Turnoff, in which the above
velocities are used to identify the basin sediments occurring
at depth.

In Table 2, the probable nature of the refractor recorded has
been indicated. Most of the velocities are close to the
velocity values listed in Table 1, but the weathered material,
(or immediate subweathering material) shows a range of values
that is by no means diagnostic.
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TABLE 2 

Traverse^Refractor
velocity 

Signpost^6000

20,800

Material or age of
formation*

Weathered material

Crystalline basement (? Mudgrave
Complex)

Mount Charles^6000^Weathered material

^

9300^Mesozoic

^

17,800^? Proterozoic sediments

^

Mount Samuel^7600^'^Weathered material

^

8900^Mesozoic

^

11,140^Permian sediments

NMF 19^ 7300^Weathered material

^

10,100^Permian sediments

Mount Beadell^9000^Mesozoic

^

10,450^Permian

^

17,300^? Proterozoic sediments

Iragana Turnoff^6000^Weathered material

^

9000^Mesozoic

^

14,350^Proterozoic, possibly Carnegie
Format icn.

Age of formation interpreted by velocity correlation and
geological probability.

Although in field tests velocities higher than 16,100 ft/sec
were not recorded on Proterozoics, velocities of 17,300 and 17,800 ft/sec
have been taken to indicate buried Proterozoic sediments. This inter-
pretation is favoured by the presence of Proterozoic outcrops south of
Mount Charles (Plate 1), which were associated with the appearance of
a 17,800-ft/sec refractor at the Mount Charles traverse.

A generalised cross-section of the basin between Signpost and
Mount Beadell is shown in Plate 3, based upon the above interpretations.
The classification of rock sequendes is very broad, so that for example,
the group shown as of Permian age, might include other Palaeozoic rocks.
Post-Proterozoic sedimentation is presented as having reached a thickness
of 5000 to 6000 ft near Mount Beadell, mainly consisting of Permian(or
Palaeozoic) sedimentation.^Leslie (1961) showed from geological evidence
at outcrops, that Permian sediments reach at least 750 ft in thickness,
but so far no evidence other than seismic has shown that there could be
much more than this. This point should be further investigated,
preferably be means of a suitably placed exploratory bore.
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The attitude of the 10,000 to 11,000-ft/sec refractor at
Mount Samuel and NMF 19 indicates the possible development of a high
area at Lake Broaden, and this has been drawn in Plate 3 with the added
suggestion that the underlying Proterozoic rocks have also been brought
closer to the surface. The dip shown on the 8900-ft/sec refractor is
much less than on the Permian refractor, and this must indicate either
differential compaction in the sediments or a vertical movement of the
axis that continued through the period of post-Permian deposition.
Either way, there is an indication of an anticlinal development, and
since it implies the presence of an anticlinal axis,or some similar
tectonic feature, in the Proterozoic rocks, it is important that the
depth and attitude of the Proterozoic rocks in this region should be
determined.

Beneath Mount Beadell, the Proterozoic rocks show an east dip
component, but the Permian refractor is flat, indicating that Proterozoic
rocks may be coming up towards the surface to form a ridge or platform
(possibly an ancient erosional surface) in which there has been little
tectonic movement since Proterozoic times.

Assuming that the ultimate floor of the basin is a crystalline
material with a refraction velocity of 20,000 ft/sec (in conformity with
measurements at Mount Davies and Signpost), it is readily computed that
the refraction traverses at Mount Beadell would have recorded the floor
if it were shallower than 11,000 ft. This establishes a low estimate of
the total amount of sediments present, but would imply that only about
5000 ft of Precambrian sediments is present, whereas Leslie (1961)
estimates that as much as 15,000 ft may be present in outcrop at Iragana
Hills.^It is certain that the recording of the basement by refraction
methods near Mount Beadell will be a difficult task and will only be
achieved by using large shot-to-geophone distances and large explosive
charges.

At the Iragana Turnoff, the refraction results show at least
1800 ft of sediments with a small component of north-west dip. The
deeper refractor could be of Upper Proterozoic age, in accordance with
measurements previously made at Lake Hopkins. The crystalline basement arA
the 17,000 to 18,000-ft/sec Proterozoic refractor were not recorded.

The reflection techniques used wore simple ones (see Appendix B),
Only at Mount Beadell were undisputed reflections obtained, and although
alignments down to at least 1.5 seconds were obtained, the dips recorded
were in conflict with the computed dip of the Proterozoic refractor at
5000 to 6000 ft. This might indicate a depositional unconformity between
the Proterozoic rocks and the sediments (? Palaeozoic)above them but
there is not enough evidence available yet to forma firm conclusion.

8.. CONCLUSIONS AND RECOMMENDATIONS

The main sequences of rocks have been distinguished by velocity
criteria, and more particularly, the velocities in Archaean, Proterozoic,
Palaeozoic, and Mesozoic rocks have been measured. Distinction between
Upper and Lower Proterozoic rocks on the basis of velocity has not been
possible so far. The use of structural unconformities has not yet been
applicable in distinguishing the main sequences.
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Some deformation of sediments was noted, and it is believed
that there is evidence of depositional unconformity between the
Proterozoic and Palaeozoic rocks at Mount Beadell. It is alsO believed
that an uplift at Lake Breaden has led to local thinning of sediments
during Mesozoic deposition. The trend of the uplift was not determined
but may coincide with the north-easterly trend of Lake Breaden. The
direction of regional dip cannot be deduced from the data supplied by
the single traverses as recorded.

Any attempt to deduce the history of the uplift at Lake
Broaden must necessarily be based on scanty evidence, especially
since the Proterozoic rocks and the basement were not recorded. It can
be inferred that the Proterozoic sequence was warped upwards after,
if not during, Palaeozoic deposition, and continued moving during the
Mesozoic sedimentation.

The only part of the survey where stratigraphic drilling should'
be profitable is near Lake Breaden, and this would only be useful if
carried down to the Proterozoic rocks to determine (a) the thickness and
type of post-Proterozoic ssdimentation, and (b) the nature of the
17,000 to 18,000-ft/sec material considered hereto be of Proterozoic
age. A more suitable location for a stratigraphic test bore could
probably be found after more geophysical investigations are made in
the basin.

Using reflection and refraction methods, the main rock
sequences have been followed from Signpost to Mount Beadell with various
degrees of completeness. A generalised cross-section of the part of the
basin so far covered (Plate 3) shows that there are some gaps in the
information, but these could be filled in by some further refraction
traverses, e.g. at Mount Beadell, Mount Samuel, and NMF 19.

The remainder of the original traverses, namely those lying
between Mount Beadell westward to Carnegie, were not completed in 1961.
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APPENDIX A

STAFF AND EQUIPMENT

STAFF

Party leader^S.J. Watson

Geophysicists^K.F. Fowler
A. Turpie. (4th to 23rd October)

Surveyors^R. Leetham )
M. Francki ) Department of the Interior

Clerk^ E.J. Quinn

Observer^G.L. Abbs

Shooter^R.J.E. Cherry

Mechanics^I.D. Pine
H. McPherson

Drilling supervisor :^E.G. Beever (6th September to 1st October)

J.G. HallsToolpusher

Drillers^:^J. Chandler
R.O. Larter

Drill helpers^:^2

Cooks^:^2

Field assistants^8

EQUIPMENT

Seismic amplifiers^HTL 7000B

Seismic oscillograph 3^Electro-Tech ER 66

Magnetic recorder^Electro-Tech DS7/700

Geophones^Electro-Tech 20-c/s.
TIC 6-c/s

Drills^ Failing 750 (Commer)
2 Careys (Bedfords)

Water tankers^4 x 700-gal (Bedfords)

Shooting truck^700-gal (Bedford)

International^2
4 x 4, Al20

Land Rover^4

Bedford, 4 x 4^2

^

Chamberlain tractor :^1

4-wheel trailers^4

2-wheel trailer^:^1

Office caravan^:^1



Datum levels for corrections : Mount Davies
(feet above sea level)

2000

Giles^1900

Rawlinson^1800

Lake Hopkins^1600

Lake Christopher^1300

Signpost^1600

Mount Charles^1500

Mount SaMuel^1450

NMF 19^1400

Mount fleadell^1450

Iragana Turnoff^1650

APPENDIX B 

TABLE OF urERATIONS

Sedimentary basin

Area

Camp sites

? Canning - ? Officer

: Mount Davies to Mount Beadell

: 1. Giles 9th to 22nd September
2. Signpost 23rd September to 23rd

October

Period of survey^: 6th September to 23rd October 1961

Miles surveyed^: 13j-

Topographic survey control : MSL Port Augusta

Total footage drilled^: 5463

Explosives used^: 3016 lb

No. of detonators used^: 206

Source of reflection^Cross-section at Mount Beadoll (Plate 2)
velocity distribution

Method used in refraction^: Vale and Smith (1961)
computation

Method used in^: Vale (1960), reciprocal time method
weathering computation



REFLECTION SHOOTING DATA

Shot-point intervals

Goophone groups

Geophone group interval

Number of holes shot

Miles traversed

Usual recording filters

Usual playback filters

Common charge sizes

Common shooting depth

REFRACTION SHOOTING DATA

Geophone groups

Geophono group interval

Number of holes shot

Usual recording filter

Number of refraction
traverses^ : 11

Charge sizes^: 10 to 200 lb

Miles traversod^1271

Maximum shot-to-geophone
distance^: 2- miles

: 1320 ft

t 6 x 20-c/s geophonos in line at
22-ft intervals

110 ft

:^21

61-- miles

: K18 K75

: K30 K57

: 5 to 10 lb

: 50 to 100 ft

: 2 x 6-c/s goophones in parallel

: 220 ft

49

: KO K57



APPENDIX C 

DRILLING STATISTICS

Seismic shot-point drilling

Drilling rigs

Total footage drilled

No. of holes drilled

Average depth of hole

Deepest hole drilled

Drilling time:

Travelling and rigging-up
time . •

: 2 Careys

: 5739

:^156

g 37 ft

: 150 ft

hr

: 143i hr

Time lost standing by recorder : 26

waiting fcr water^:^hr

It
^

" because of stuck^: 2 hr
pipe

No. of shifts worked

Maintenance to drills

Bentonite used

Drilling rate

Water-bore drilling

Total footage drilled

No. of holes drilled

Drilling time

Travelling time

Time taken bailing and
casing the holes and
setting-up the pump
head

: 53

: 81 hr

61- bags

: 33.8 ft/hr

: 665

:7

:2Ohr

g 16i hr

41 hr

No. of shifts worked^9







































PLATE 19

REFLECTION TIM2 DEPTH
tc (secs.) d (feet)

0 0
0.1 370

0.2 700

0.3 1050

0.4 1400 

18600.5

0.6 2370

0.7 2880

0.8 3370

0.9 3880

1.0 4370

1.1 4880

1.2 5370

1.3 5860

1.4 6350

1.5 7100

1.6 7930

1.7 8800

1.8 9630

1.9 10,470

2.0 11,260

GIBSON DESERT VELOCITY DISTRIBUTION 

TIME/DEPTH DATA 

DERIVED FROM REFRACTION CROSS—SECTION AT MOUNT BEADELL

To accompany Record N° 4963/7^G 5 2/B3-19


	Front Cover
	Title Page
	Table of Contents
	Table of Contents (ii)
	Summary
	Introduction
	Geology
	Previous Geophysical Surveys
	Objects of the Survey
	Programme
	Results
	Discussion of Results
	Conclusions and Recommendations
	References
	Appendix A
	Appendix B
	Appendix C
	List of Illustrations
	Plate 1
	Plate 2
	Plate 3
	Plate 4
	Plate 5
	Plate 6
	Plate 7
	Plate 8
	Plate 9
	Plate 10
	Plate 11
	Plate 12
	Plate 13
	Plate 14
	Plate 15
	Plate 16
	Plate 17
	Plate 18
	Plate 19




