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1.0 S"Uary and Conclusions

Exploration by Aberfoyle within the Beulah exploration licence

(E.L. 43/85) during 1988/89 has concentrated predominantly on the
intermediate lavas of the Beulah Formation (after Jennings, 1979).

Gridding in the Lower Beulah area covers Beulah Formation

intermediate volcanics and minor Gog Range sediments along the
nothwesterly alteration trend from the Beulah Barite occurrence.

The north eastern portion of the grid covers an area with strongly

anomalous stream sediment geochemistry located by Austamax in 1983

and termed 'anomaly 1'.

A soil sampling programme over the grid outlined a north trending
zone strongly anomalous in lead, zinc and copper. The zone occurs

west of the 'anomaly l' area, over hills not previously adequately
mapped or sampled.

Mapping in the gridded area has located predominantly andesitic to

basaltic lavas and lava breccias of the Beulah Formation. A
conformable epiclastic horizon separates sediments of the Gog

Range Greywacke from the Beulah Formation intermediate rocks. The
Gog Range sediments have slightly elevated copper values when

compared to the unaltered volcanic rocks, with the contact quite
sharply defined on image processed soil geochemistry plots.

Hydrothermal alteration has variably affected rocks outcropping

within the areas of strongly anomalous soil geochemistry.
Alteration styles visible are, weak pervasive haematite

alteration, weak calcite and pyrite alteration and a very intense

epidote/quartz alteration.

A preliminary interpretation of the stratigraphy in the area is

that the Beulah Formation intermediate volcanic rocks overly the

Gog Range sediments. This interpretation differs from that of

Jennings (1979) and has important regional implications for the
potential of other Cambrian volcanic rocks within the licence.
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Aberfoyles primary target within the licence is volcanogenic

massive sulphide accumulations. No known economic mineralisation

has yet been discovered on the licence. Previous systematic

exploration has been undertaken by Asarco in 1973-1976, Austamax

1983-1985 and Aberfoyle since 1986.

Work by Aberfoy1e in 1988/89 comprised a joint programme in

conjunction with work on the adjoining Gowrie Park licence. Work
on the Beulah licence involved gridding in the Lower Beulah area

and an extension of the stonebridge grid near Paradise. A soil
sampling programme was conducted at Lower Beulah, with 1:2,500

scale mapping undertaken on both grids.

2
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The Beulah Formation rocks comprise predominantly intermediate

lavas and lava breccias with minor sUbsidiary dacitic and

volcaniclastic units and are interpreted by Jack (1988) to be
correlates of the Que-Hellyer package. The Gog Range Greywacke

comprises a mixture of greywackes and sediments with only a minor

volcanic component. The Minnow Keratophyre rocks comprising

predominantly acid volcanic rocks have been interpreted to be
correlates of the Tyndall Group (Sise, 1987).

Exploration has centred on the Cambrian volcanic rocks which form
part of the northeastern extension of the Mount Read volcanic arc

and which cover nearly half the licence. The Cambrian rocks

within the licence comprise three distinct packages referred to

as, the Minnow Keratophyre, Gog Range Greywacke and the Beulah

Formation (after Jennings, 1979) (refer to plate BEUL 24). The

stratigraphic sequence has been interpreted by Jennings (1979) as
Beulah Formation overlain by the Gog Range Greywacke which is in

turn overlain by the Minnow Keratophyre.

The Beulah licence covers 80 square kilometres to the southwest

and southeast of Sheffield (plate BEUL 8).
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3.0 Previous Exploration

Exploration within the licence area is summarised in BEUL 24 and

is discussed briefly below. A more detailed description of
exploration up to April 1987 can be found in Sise (1987).

Initial systematic exploration within the licence was undertaken

by Asarco in 1973 to 1976 when they conducted a regional stream
sediment sampling programme (sample locations are shown on plate

BEUL 3, Sise 1987). No anomalies were detected and the licence
was relinquished.

Austamax (Amax) reinterpreted the Asarco data which when combined

with a follow-up stream sediment sampling programme produced 5
anomalies worthy of further consideration. One of these, 'anomaly

1', is within the current E.L. boundary. Follow-up rock chip
sampling in the 'anomaly l' area by Austamax (refer to plate BEUL

16A for sample locations) failed to produce encouraging results
and no detailed work was initiated in the area. A 1984 airborne

EM survey over parts of the licence, flown for Austamax by DIGHEM

Limited, produced 82 anomalies (Vivian, 1984). Follow-up work

failed to generate any encouragement and the licence was
relinquished in 1986.

Exploration by Aberfoyle, since attaining the licence on 29.4.1986

to the commencement of the period covered by this report, involved
both regional work and detailed work in the 'anomaly l' area.

Petrographic and geochemical characterisation of a suite of Beulah

Formation rocks was undertaken by D. J. Jack (1988). He concluded
that the Beulah Formation rocks are calc-alkaline Mount Read

Volcanic rocks. In particular, he considered that the lavas and
lava breccias at Beulah are similar to the Que-Hellyer andesites.

Lead isotope analysis (Carr, 1987) confirmed that hydrothermal
mineralisation observed at Beulah and other areas outside the

licence could not be attributed to Devonian granite intrusions

(Jack, 1988).



Detailed exploration by Aberfoyle to April 1988 concentrated on

the 'anomaly l' area, outlined by Austamax in 1983. Work involved

both rock chip sampling (locations are shown on plate BEUL 7, Sise

1987, and plate BEUL 16A, this report) and UTEM surveying (loop

locations are shown on plate BEUL 9, Jack, 1988). The rock chip

sampling located some samples with slightly elevated cu, Pb and

Zn, but with no significant alteration (Sise, 1987). The UTEM

survey failed to detect any massive sulphide conductors.
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Despite the lack of encouraging results, Jack (1988) considered

that the licence was under-explored and recommended that all the
Cambrian rocks on the licence should be mapped with an expansion

of the rock chip sampling programme. He also recommended that

soil sampling be conducted onto the Beulah licence along the

alteration trend from the Beulah barite.

4
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4.0 1988/1989 Exploration

Exploration in 1988/89 comprised:

1. A programme to establish a grid over Beulah Formation

rocks in the Lower BeUlah area (northwest of the Beulah

barite occurrence on the adjacent Gowrie Park licence

(E.L. 11/88).

2. Soil sampling over the established grid.

3. Follow-up mapping and sampling at 1:2,500 scale with

1:10,000 interpretation.

4. Establishment of a small grid extension to the stonebridge

grid, from the Gowrie Park licence, combined with 1:2,500

scale mapping.

4.1 Lower Beulah Area

4.1.1 Gridding

In August 1988 a grid was established over the Lower Beulah area

by marking points at 200m intervals along Dynans Bridge Road. The

north-south gridlines were set-up at 0000 AMG (3480 mag). This

was a combined gridding programme over parts of both the Beulah

and Gowrie Park licences and is shown on plate GP 6a.

The grid was designed to cover predominantly Beulah Formation

rocks (with minor Gog Range Greywackes), previously mapped in the

area (Jennings, 1979).

As the grid covers mainly open farmland, the only line cutting

required was in the western most areas immediately north of Dynans

Bridge Road.

The control points on Dynans Bridge Road were accurately surveyed

only after the gridding had commenced with the result that some of

the established gridlines were not evenly spaced at 200m.



significantly, these anomalies are centred on the hills to the
west of the 'anomaly l' area, and as such have not previously been

adequately surface mapped.

The image processed plots also show a strong copper high near the
eastern most edge of the grid. This zone has maximum values of

545 ppm copper but is only very weakly anomalous in lead (max. 330

ppm) and weakly anomalous in zinc (max. 365 ppm).

A soil sampling programme was conducted over the Lower

Beulah/Gowrie Park grid from September to November 1988. Samples

were taken at 25m intervals. Samples were cOllected with a power

auger from 'c' horizon at depths of generally just less than 1m.
Sample locations and results are included as Appendix 1. Samples

were analysed for copper, lead, zinc, silver and arsenic.

Apart from the anomalous copper over the Beulah area the copper

plot (plate BEUL 13A) also shows general regions of slight highs
in the south and west areas of the grid. These slight highs are

associated with distinct lows in the lead and zinc geochemistry
(plates BEUL 13B and BEUL 13C respt.). The copper high/Pb, Zn low

is defined by a sharp cutoff which trends - grid north.

6
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4.1.2 Soil Sampling

Image processed plots of the sample analyses were completed in

February 1989 and are included as plates BEUL 13A to 13E.

significant results include zones of anomalous lead, zinc and
copper located over the Beulah basalts (between - 48200-49500E and

94000-11000N, max. 1050 ppm Pb, 920 ppm Zn and 165 ppm cu). The
anomalous zones lie along a northerly trend northwest of the

northwesterly trend associated with the Beulah barite occurrence.
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4.1.3 Geology

Following the establishment of the grid and the completion of the

soil sampling programme a surface mapping programme was undertaken
over the gridded area. Mapping was recorded at 1:2,500 scale

(refer to plates BEUL 16A and GP 25A and Appendix 5 for a list of
abbreviations used).

Rocks located in the Lower Beulah area comprise predominantly

Beulah Formation intermediate lavas with only minor volcaniclastic

rocks and some Gog Range sediments. A total of 29 rock chip

samples were collected from the area for routine petrology and/or
geochemical analysis (sample locations, petrological descriptions

and geochemical results are included as Appendices 2, 3 and 4
respectively).

outcrop within the area associated with the anomalous lead, zinc

and copper indicates that the anomalies are all located over
Beulah Formation intermediate rocks. Rocks in the zone comprise a

mixture of variably altered massive basalts and andesites. These
intermediate rocks comprise variably vesicular, aphyric and

strongly feldspar porphyritic lavas and lava breccias. One sample
of a massive magnetite/haematite rock (513427) was noted in the

northwest area of the grid.

7
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silver and arsenic form mainly spot highs, with no significant
trends apparent (plates BEUL 130 and BEUL 13E). Both silver and

arsenic are anomalous in the immediate area of the Beulah barite
(6.0 ppm Ag and 94 ppm As). In the Lower Beulah area weakly

anomalous arsenic levels occur at 49600E, 9550N (98 ppm), at
447600E, 9425N (130 ppm), in the 'anomaly l' area (110 ppm) and in

the northwestern area (max. 110 ppm). Silver is weakly anomalous
in the 'anomaly l' area (max. 2.5 ppm), in the northwest area

(max. 2.5 ppm) and around 49400E, 9700N (max. 2.0 ppm).
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The only felsic lava in the area is a rhyolite, reported by

Austamax (Vivian, 1984), in the 'anomaly l' area (plate BEUL 16A).

Minor volcaniclastic rocks (samples 513423, 25, 29 and 515359) are

found as float or limited outcrop in the west of the grid. These
rocks have been described by the petrologist as medium-coarse

grained epiclastic sandstones. They comprise a mixture of both
felsic volcanic rocks and pelitic metamorphic rocks (including

greywacke). The volcaniclastic rocks form a horizon striking

north-south which separates Beulah Formation basalts and andesites

from Gog Range sediments.

Mapping traverses in the southern and western areas of the grid,

following processing of the soil geochemistry, has determined that

the weak copper highs/lead, zinc lows are associated with the Gog
Range sediments and that the lead, zinc geochemical cutoff

coincides almost exactly with the Beulah Formation/Gog Range
sediment contact.

4.1.3.1 Alteration

Alteration visible within the area comprises epidote/quartz,

haematite, calcite and pyrite alteration.

Intense quartz/epidote alteration has affected some of the basalt
samples predominantly associated with the main Pb, Zn anomaly.

This alteration has almost completely obliterated the primary
texture of the rocks. The petrologist Dr. A. Crawford, of the

university of Tasmania, refers to these rocks as epidosites.
Possibly similar rocks have been reported by Austamax in the area

of 'anomaly l' (vivian, 1984 refer also to plate BEUL 16A).



4.1.3.2 Rock Chip Geochemistry

Sample 513427, a massive magnetite/haematite rock was located

within the northwest corner.

Weak pervasive haematite alteration has affected the groundmass of
some of the basalt/andesite samples in the southernmost gridded

margin of the Beulah licence and also in the northwest corner of
the gridded area.

Calcite occurs both disseminated through the groundmass of some
samples and as vesicle filling in some of the more vesicular

units. Weak pyrite alteration occurs as minor disseminations

through the groundmass of some of the samples.

9
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The most significant lead and zinc values obtained for the rock

chip samples are 1530 ppm Zn and 710 ppm Pb for a

pyrite/haematite/calcite altered basalt (515356) and 930 Pb, 920
ppm Zn for a similar sample (513341) from the southern end of the

main lead-zinc soil anomalous zone. A strongly haematite altered

basalt (515354) from the same area contained the only elevated

copper value, with 860 ppm. Sample 515356 contained the only
elevated silver value (2.5 ppm). No samples analysed for gold

contained significantly elevated values.

A sample of the epiclastic sandstone (515359), from the southwest
corner of the grid, contained the only anomalous barium value

(2450 ppm). The weakly calcite altered basalts and andesites

typically contain - 3.0 to 3.7% calcium.
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4.2 stonebridge Area

4.2.1 Gridding

Gridding at Stonebridge, near Paradise, was undertaken during

January and February of 1989. The grid was designed to cover an

area of Cambrian felsic and intermediate volcanic rocks which have

had previously been gridded by CRA.

The grid was set up with 200m spaced east-west lines (900 AMG).

The majority of the grid is on the adjacent Gowrie Park licence

with only four lines on the Beulah licence (refer to plate GP

14a).

4.2.2 Geology

Only very brief mapping was undertaken on the stonebridge grid

extension in the Beulah licence. The work accurately established

the position of the north trending Tertiary basalt/Cambrian

volcanic rocks contact (refer to plate GP 14a). The Cambrian

rocks located on the licence are a mica-ferromagnesian-quartz

porphyry, thought to be an intrusive.
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5.0 Interpretations and Discussion

A geological interpretation map at 1:25,000 scale covering the

entire licence is shown in plate BEUL 5. This interpretation is

based on Mines Department mapping (Jennings, 1979), which has been

slightly modified in the Paradise and Lower Beulah areas after
Aberfoyles 1:2,500 scale mapping. A more detailed interpretation

of the 1:2,500 scale mapping in the Lower Beulah area is shown at
1:10,000 scale in plate BEUL 25.

Comparison of the soil geochemistry with the interpreted geology

shows that as expected, the most significantly altered rocks occur
within the area associated with the strongest soil anomalies.

Alteration observed in the area is attributed to a hydrothermal
system that is possibly more oxidising than those responsible for

the massive sulphide deposits on the west coast. Pervasive

haematite alteration occasionally with magnetite is a feature not

normally observed in these deposits. The presence of intense
quartz/epidote alteration is another feature distinctly different

from the styles of hydrothermal alteration observed on the west
coast.

The major change in interpretation of geology in the Lower Beulah
area when compared to previous mapping is that the previously

interpreted fault, separating Gog Range sediments from the

intermediate lavas of the Beulah Formation, is now interpreted to

be conformable contact. The epiclastic horizon appears to
consistently follOW the contact with no evidence of a faulted

contact visible in mapping traverses over the area. The
conformable nature of the contact was a feature also noted by Jack

(1988).



Preliminary structural mapping in the area indicates that the Gog

Range Greywackes are all strongly deformed with steeply dipping

bedding (no flat or shallowly dipping units have been observed).

The western contact strikes N-S and appears to be very steeply
dipping, with conflicting dip directions indicated.

The recognition and discrimination of some simple stratigraphy

within the Beulah Formation is an important step towards a better

understanding of the sequence in the area. The presence of the
apparently conformable epiclastic horizon between the intermediate

lavas of the Beulah Formation and the Gog Range sediments
establishes an initial strike for the units.

possible problems arise with this interpretation, however, when

one considers the common presence of pelitic metamorphic
fragments, quartz and mica flakes, described within the Gog Range

sediments. It is possible that these particular rocks could in

fact be correlates of the Animal Creek Greywacke and in that case,

be underlying the Beulah Formation.

The particular petrology of the rocks provides some interesting

possibilities with regional significance. The basalts and
andesites within the area are all petrologically and geochemically

similar to those of the Que-Hellyer package (Jack, 1988),
suggesting a probable correlation. The previous interpretation of

the regional stratigraphy would therefore suggest that the Gog
Range sediments, immediately overlying the Beulah Formation rocks

(Sise, 1986), are possible correlates of the Que River Shale. The
Minnow Keratophyre suite of rocks, next in the sequence, are

therefore possible correlates of volcanic rocks higher in the
known Mount Read sequence (Southwell SUb-group, Tyndall Group).

12
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This interpretation provides important regional implications in

that the felsic volcanic rocks of the Minnow Keratophyre might
therefore be correlates of the Central Sequence with possible

economic potential.

Obviously one problem which must be addressed is the possibility

that not all the felsic volcanic rocks grouped into the Minnow

Keratophyre are the same units. similarly, problems could exist
for the general grouping of sediments into the Gog Range Greywacke

and intermediate volcanics into the Beulah Formation.

The nature of the epiclastic unit located in the Lower Beulah area
provides possible evidence for this alternate hypothesis. The

volcaniclastic unit (samples 5153423, 25 and 515359) is dominated
by felsic volcanic fragments and lesser pelitic metamorphic

fragments, with only minor intermediate volcanic fragments. Would
one not expect the overlying sediment to reflect the underlying

(intermediate volcanic) lithologies? The composition observed,
however, strongly suggests derivation from Minnow Keratophyre and

Gog Range sediment rocks, rather than the intermediate lavas of
the Beulah Formation. The presence of a fragment of greywacke

within sample 515359 provides further strong evidence that the
Beulah Formation is later than the Gog and Minnow rocks.
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6.0 Recommendations

The licence has been under-explored and the following exploration
work is recommended:-

Regionally:

1. All the Cambrian volcanic rocks should be mapped and
sampled. Emphasis should be placed on obtaining

stratigraphic and structural information where possible.

2. A detailed, broad, geochemical and petrographic analysis

of Cambrian rocks within the licence be undertaken in

order to compare them with known Mount Read volcanic
rocks and to determine possible correlations of these

rocks within the established Mount Read volcanic sequence.
Emphasis should also be placed on comparing similar rock

units within the licence to establish the validity of the
current three general groupings.

Limited samples collected during the stUdy by D. J. Jack

should be supplemented by further samples collected from

all of the Cambrian rocks.

3. Mapping at 1:10,000 scale be undertaken over the Beulah
Formation and Gog Range rocks outcropping to the north

and northwest of Mount Roland.

Prospect specific:
4. Further 1:2,500 scale mapping be undertaken in the Lower

Beulah area to establish possible stratigraphic sequences.

5. The magnetic survey be extended from the Gowrie Park licence
to cover the Lower Beulah area to assist as a mapping tool

and to further outline the haematitejmagnetite altered rocks.

6. A UTEM survey be carried out over the geochemically

anomalous areas at Lower BeUlah, south and east of the

previous UTEM survey.
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APPENDIX 1

Soil sampling locations and geochemical results

(all results in ppm, 0.3 for Ag and 3 for Pb )

(indicates below detection limit).

(analysis by ANALABS)
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LINE EAST NORTH SAMPLE: cu Pb .. .. ,..
(results in ppn)

I
41600£ 47600.0 9400.0 485034 3S 10 75 O.J 10
41600£ -47600.0 9425.0 485035 " J 10 O.J IJO
47600£ 47600.0 9450.0 48S036 .0 5 105 O.J 55
47600£ 47600.0 9475.0 485031 55 J 65 O.J •47600£ 47600.0 51500.0 485038 .5 10 100 O.J •47600£ 47600.0 9525.0 485039 J5 15 10 O.J J

I 47600£ 47600.0 9550.0 485040 '0 15 70 O.J ,
47600£ -47600.0 9575.0 4850n 55 15 10 O.J J
47600£ 47600.0 9600.0 485042 15 15 65 O.J J
47600£ 47600.0 9625.0 485043 10 '0 75 O.J 5
41600& 47600.0 9650.0 485044 '5 2S '0 O.J 6
"'fiOOE 41&00.0 9675.0 US04!! J5 .0 '0 D.J ,

I 41600& 47600.0 9700.0 485046 4D '0 75 D.J ,
47600& 41600.0 9725.0 485047 J5 J5 " D.J 11

- ·47600£ 47600.0 9150.0 485048 .0 .0 as O.J ,
47600£ 47600.0 9715.0 485049 .0 35 80 0.3 ,
47600& 47600.0 9800.0 485050 40 .0 as 0.3 8

I
47600& 41600.0 9825.0 485051 40 2S '0 0.3 1
47600& 47600.0 9850.0 485052 OS '0 tiS 0.3 8
47600E 47600.0 9875.0 485053 4S '0 '0 0.3 9
47600£ 47600.0 9900.0 485054 SO 30 '0 0.3 9
47600£ 47600.0 9925.0 485055 SO 35 is 0.3 ,
47600£ 47600.0 9950.0 485056 SO 40 10 0.3 ,

I
47fiOO£ 47600.0 9975.0 485057 35 30 SO 0.3 5

." ~47600£ 47600.0 10000.0 485058 SO OS 10 0.3 10
47600£ 41600.0 10025.0 4!l5059 SO SO 10 0.3 9
47fiOO£ 41600.0 10050.0 485060 55 4S 15 0.3 11
4'7fOO£ 4"71lftJ.0 10075.0 485061 55 SO '0 O.J 10
47600E 47600.0 10100.0 485062 55 4S 15 0.3 9

I
47600£ 47600.0 10125.0 485063 SO 4S 15 0.3 ,
47600E 47600.0 10150.0 485064 55 SO '0 0.3 10
47600E 47600.0 10175.0 485065 SO 40 '0 0.3 9
47600£ 47600.0 10200.0 485066 OS 40 is 0.3 13
4'600E 47fiOO.O 10225.0 485067 SO 35 60 0.3 lJ
47600E 47600.0 1025.0.0 485068 .0 30 10 0.3 11

I 47600E 47600.0 10275.0 485.069 60 '0 '0 0.3 12
47600£ 47600.0 10300.0 485070 55 30 '0 0.3 11
41600£ 47600.0 10325.0 485071 60 J5 15 0.3 12
41600£ 47600.0 10350.0 485.072 SO JO 10 O.J 11
47fiOOE 47600.0 10375.!t 485073 55 2S 10 0.3 12
47600£ 47600.0 10400.0 485074 55 2S 10 0.3 15

I 47600E 47600.0 10425.0 485075 60 2S 15 0.3 '0
47600E 47600.0 10450.0 4850715 .5 SO is 0.3 11
47600£ 47600.0 10475.0 485077 55 '0 '0 0.3 ,6
47600E 47600.0 10500.0 485078 .0 '0 15 0.3 10
47600E 47600.0 10525.0 485079 4S J5 85 0.3 10

I
47600t 47600.0 10550.0 485080 ,. 15 7S 0.3 8
47600£ 47600.0 10575.0 4C15081 .0 2S 10 0.3 11
47600£ 47600.0 10600.0 485082 35 JO '0 0.3 ,
47&00£ 47600.0 10625.0 485083 30 2S 15 0.3 1
47600£ 47600.0 10650.0 485084 30 '0 10 0.3 9
47600£ 47600.0 10675.0 485085 30 15 10 0.3 10

I
47600£ 47600.0 10700.0 485086 35 2S 65 0.3 10
47600E 47600.0 10725.0 485087 30 15 '0 0.3 ,0
47600£ 47600.0 10750.0 485088 15 15 .0 0.3 6
47600£ 47600.0 10115.0 4.85089 '0 '0 SO 0.' 8
47600£ 47600.0 10800.0 485090 '0 '0 60 0.3 8
47600E 47&00.0 10825.0 485091 '0 '0 55 0.3 6

I 47600£ 4.7600.0 10850.0 485092 30 '0 60 0.3 ,
47600£ 47600.0 10875.0 485093 2S 2S is 0.3 ,
47600E 47600.0 10900.0 485094 10 2S 55 0.3 6 ~;47600E 47600.0 10925.0 485095 35 4S as O.J , ::i;.
47600E 47600.0 10975.0 485097 2S 2S '0 0.3 1

:.::~47600£ 47600.0 11000.0 485098 '0 30 60 0.3 6
~=':'-

I 47600£ 47600.0 11025.0 485099 '0 2S '5 O.J 1 we-

""""" 47600.0 11050.0 485100 30 30 15 O.J 9 ~;:::

47600£ 47600.0 11075.0 485101 2S 2S 60 0.3 1 ~::::..
47600£ 47600.0 11100.0 485102 JO 30 '0 0.3 9
47600£ 47600.0 11125.0 485103 30 2S 15 0.3 ,

I
47600£ 47600.0 11150.0 485104 '0 40 " 0.3 6
41f.OOt 4'600.0 11115.0 485105 15 SO 60 0.' •47600E 47600.0 11200.0 485106 10 2S SO 0.3 5
47600£ 47600.0 11225.0 485107 5 2S SO O.J 1
47600E 47600.0 11250.0 485108 5 OS 95 0.3 4
47600£ 47600.0 11275.0 485109 10 4S SO 0.' 6

I
47600£ 47600.0 11300.0 '185110 10 30 55 O.J ,
47800E 47800.0 9400.0 485140 5 30 as 0.3 6
47800£ 47800.0 9425.0 485141 OS '0 as 0.3 1
47BOO£ 47800.0 9450.0 485142 SO '0 15 0.3 1
47BOO£ 47800.0 9475.0 485143 OS '0 15 0.' 1
47800£ 47800.0 9500.0 485144 55 15 100 0.' 1

I
47800£ 47800.0 9525.0 485145 60 10 llO O.J 6
47800£ 4'7800.0 9550.0 485l4' 55 10 110 0.3 1
4'7800£ 4'7800.0 9575.0 485147 65 '0 llO 0.3 •47800£ 47BOO.0 9'00.0 485148 .0 15 105 0.3 1
41800E 47800.0 9625.0 485149 15 '0 140 0.3 12
47800£ 47800.0 9650.0 485150 OS '0 ll5 0.3 10

I 47800E 47100.0 96i75.0 48515.1 85 10 '0 0.3 14
4'7800£ 47800.0 9'700.0 485152 50 10 SO 0.3 1
4'7800£ 47800.0 9725.0 485153 .0 2S 60 0.3 6
47800E 47800.0 9750.0 485154 65 15 is 0.3 5
41800E 47800.0 9775.0 485155 60 15 SO 0.3 5

I
4'7800£ 47800.0 9800.0 485156 2S 2S 55 O.J 6
47800£ 47800.0 9825.0 485157 55 '0 is 0.3 ,
47800E 47800.0 9850.0 485158 '0 '0 60 O.J 1
47800£ 47800.0 9875.0 485159 30 " 75 0.3 ,
47800£ 47800.0 9900.0 485160 35 30 as 0.3 ,
47800£ 47800.0 9925.0 485.161 .0 2S tiS 0.3 1

I
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41800£ 41800.0 9950.0 485162 eo 15 50 0.3 •47800t 47800.0 9975.0 1185163 105 15 55 0.3 11
41800E 41800.0 10025.0 485165 .5 20 50 0.3 •

I 47800£ 47800.0 10050.0 485166 115 20 50 0.3 12
47800£ 41800.0 10075.0 485167 95 15 45 0.3 •47800£ 47800.0 10100.0 48516B 25 10 35 0.3 ,
47800£ 41800.0 10125.0 485169 25 3 20 0.3 3
47800E 47800.0 10150.0 485170 55 10 45 0.3 10

I
47800£ 41800.0 10175.0 48511] 55 20 45 0.3 13
47800£ 47800.0 10200.0 485172 10 3 30 0.3 2
47800£ 47800.0 10225.0 485173 105 15 55 0.3 3
47800£ Jl1800.0 10250.0 485114 75 30 55 0.3 22
47800£ 47800.0 10275.0 485115 25 15 45 0.3 5
47800£ 41800.0 10300.0 485176 15 15 45 0.3 5

I
47800£ 47800.0 10325.0 485177 25 15 45 0.3 •41800£ 41800.0 10350.0 485178 10 25 50 0.3 5
47800£ 41800.0 10315.0 485179 15 15 55 0.3 7
47BOOE 47800.0 10400.0 485180 10 15 45 0.3 5
47800E 47800.0 10425.0 485181 10 20 45 0.3 3
47800£ 47800.0 10'l50.0 -485182 15 20 50 0.3 3

I
-47800E 47800.0 10475.0 485183 5 15 40 0.3 •-47800E 47800.0 10500.0 -485184 25 20 50 0.3 •-47800E 41800.0 10525.0 -485185 10 10 55 0.3 .5
-47800E -47800.0 10550.0 485186 3 15 40 0.3 2
47800£ -47800.0 10575.0 -485187 10 15 45 0.3 3
-47800£ -47800.0 10600.0 485188 10 20 50 0.3 3

I -47800E: -47800.0 10625.0 485189 15 20 50 0.3 5
47800E 47800.0 10650.0 485190 10 25 65 0.3 4
47800E 47800.0 10675.0 485191 30 20 '0 0.3 2
47800£ 47800.0 10700.0 -485192 25 25 70 0.3 5
47800E 47800.0 10725.0 -485193 45 25 75 0.3 4

I
47800E: 47800.0 10750.0 485194 20 25 60 0.3 5
47800£ 47800.0 10775.0 -485195 20 15 60 0.3 3
47800£ 47800.0 10800.0 485196 30 15 90 0.3 ,
47800£ 47800.0 10825.0 485197 30 20 .0 0.3 ,
47800£ 47800.0 10850.0 485198 30 20 .0 0.3 ,
47800£ 47800.0 10875.0 485199 30 20 .5 0.3 5

I
47800£ 47800.0 10900.0 485200 25 30 .5 0.3 5
47800£ 47800.0 10925.0 485201 25 25 70 0.3 •47800£ 47800.0 10950.0 485202 35 20 .5 0.3 5
47800£ 47800.0 10975.0 485203 35 45 105 0.3 7
47800£ 47800.0 11000.0 485204 35 90 120 0.3 9
47800£ -47800.0 11025.0 485205 30 75 125 0.3 9

I
-47800£ 47800.0 11075.0 485207 30 110 105 0.3 11
47800£ -47800.0 11100.0 485208 30 70 110 0.3 10
47800£ 47800.0 11125.0 485209 30 100 135 0.3 11
47800£ 47800.0 11150.0 485210 30 140 140 0.3 12
47800£ 47800.0 11175.0 1185211 25 .0 105 0.3 9
47800£ 47800.0 11200.0 485212 25 45 90 0.3 7

I
.<\7800£ 47800.0 11225.0 485213 30 '0 .0 0.3 ,
47800£ .<\7800.0 11250.0 48521'1 30 50 .0 0.3 7
.<\7800£ 47800.0 11275.0 485215 30 50 .5 0.3 •.<\7800£ 47800.0 11300.0 485216 30 65 90 0.3 9
48200£ -48200.0 9400.0 4853H 25 75 175 0.3 ,
48200£ 48200.0 9425.0 485345 45 15 100 0.3 ,

I 48200£ 48200.0 9450.0 485346 50 10 90 0.3 9
48200£ 48200.0 9475.0 485347 55 15 115 0.3 7
48200£ 48200.0 9500.0 485348 115 15 140 0.3 7
48200£ 48200.0 9525.0 485349 140 20 .0 0.3 11
48200£ 48200.0 9550.0 <l85350 .0 15 90 0.3 7
48200£ 48200.0 9575.0 485351 90 15 70 0.3 12

I 48200£ 48200.0 9600.0 -485352 110 20 70 0.3 ,
48200£ 48200.0 9625.0 -485353 75 .0 100 0.3 ,
48200£ 48200.0 9650.0 485354 60 110 .0 0.3 5
48200£ 48200.0 9675.0 485355 50 25 55 0.3 5
48200£ 48200.0 9700.0 485356 50 40 55 0.3 7

I
48200£ 48200.0 9725.0 485357 45 25 55 0.3 7
48200£ 48200.0 9750.0 485358 50 15 .0 0.3 ,
48200£ 48200.0 9775.0 485359 45 55 110 0.3 7
48200£ 48200.0 9800.0 485360 15 30 90 0.3 2
48200£ 48200.0 9825.0 485361 40 25 170 0.3 ,
48200£ 48200.0 9850.0 485362 50 35 105 0.3 5

I
48200£ 48200.0 9875.0 485363 " 65 .0 0.3 3
48200£ 48200.0 9900.0 485364 35 35 55 0.3 9
48200E 48200.0 9925.0 485365 35 45 90 0.3 7
48200£ 48200.0 9950.0 485366 70 40 .5 0.3 12
48200£ 48200.0 9975.0 485367 65 25 65 0.3 10
48200£ 48200.0 10000.0 485368 65 20 '0 0.3 •

I 48200£ 48200.0 10025.0 485369 60 20 55 0.3 ,
48200£ 48200.0 10050.0 485370 30 20 65 0.3 ,
48200E 48200.0 10075.0 485371 40 55 130 0.3 •48200£ 48200.0 10100.0 485372 40 50 130 0.3 •48200£ 48200.0 10125.0 485373 35 25 115 0.3 •-48200£ 48200.0 10150.0 485374 35 45 145 0.3 7

I 48200£ 48200.0 10175.0 485375 40 45 155 0.3 •48200£ 48200.0 10200.0 485376 55 .0 210 0.3 10
48200£ 48200.0 10225.0 i185377 40 50 130 0.3 11
48200E 48200.0 10250.0 485378 35 55 135 0.3 •48200E 48200.0 10275.0 48531S1 30 60 145 0.3 9

I
48200E 48200.0 10300.0 485380 35 .5 170 0.3 1.
48200£ 48200.0 10325.0 485381 35 120 220 0.3 9
48200£ 48200.0 10350.0 485382 40 120 240 0.3 10
48200£ 48200.0 10375.0 485383 50 125 235 0.3 14
48200£ 48200.0 10400.0 485384 50 175 310 0.3 12
48200£ 48200.0 10425.0 485385 40 135 270 0.3 11

I
48200£ 48200.0 10450.0 485386 60 135 235 0.3 13
48200E 48200.0 10il75.0 485387 55 135 255 0.3 14
'!B200£ 48200.0 10500.0 i185388 60 160 245 0.3 15

I
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4B200E 48200.0 10525.0 485389 70 155 245 0.3 12
49200£ 48200.0 10550.0 485390 '0 150 245 0.3 13

I
48200£ 48200.0 10575.0 485391 70 120 225 0.3 13
48200£ 48200.0 10600.0 485392 70 100 215 0.3 13
48200£ 48200.0 10625.0 485393 '0 185 2'0 0.3 15
48200£ 48200.0 10650.0 485394 '0 180 220 0.3 14
48200£ 48200.0 10675.0 485395 35 150 165 0.3 15
41!1200E: 48200.0 10700.0 485396 25 255 220 0.3 15

I
48200£ 48200.0 10125.0 485397 25 2.0 230 0.3 16
48200£ 48200.0 10750.0 485398 25 220 1B5 0.3 14
48200£ 48200.0 10775.0 485399 25 305 240 0.3 1B
48200£ 48200.0 10800.0 485400 45 35 130 0.3 14
48200£ 48200.0 10825.0 485401 50 15 70 0.3 B
48200£ 48200.0 10850.0 485402 40 15 75 0.3 12

I
41!1200E 48200.0 10875.0 485403 50 10 '0 0.3 12
48200£ 48200.0 10900.0 4854004 55 15 65 0.3 14
48200£ 48200.0 10925.0 485405 20 35 55 0.3 12
48200£ 48200.0 10950.0 485406 25 '5 '5 0.3 16
48200£ 48200.0 10975.0 485407 30 120 160 0.3 16
48200£ 48200.0 11000.0 485408 25 250 115 0.3 1B

I
48200E 48200.0 11025.0 485409 25 445 155 0.3 22
48200E 48200.0 11050.0 485410 25 150 145 0.3 33
48200E 48200.0 11075.0 485411 35 165 105 0.3 140
48200E 48200.0 11100.0 485412 65 235 B5 0.3 B'
48200E 48200.0 11125.0 485413 '0 205 120 0.3 75
48200E 48200.0 11150.0 485414 45 205 135 0.3 37

I 48200E 48200.0 11175.0 485415 25 205 130 0.3 20
48200E 48200.0 11200.0 485416 20 150 145 0.3 13
48200E 48200.0 11225.0 485411 25 145 1B5 0.3 17
4'8200£ 48200.0 11250.0 485418 45 1B5 150 0.3 1.
48200E 48200.0 11275.0 485419 25 140 120 0.3 17

I
48200E 48200.0 11300.0 485420 25 115 165 0.3 11
48600E 48600.0 9400.0 485554 15 40 175 0.3 5
48600E 48600.0 9425.0 485555 15 45 155 0.3 5
48600E 48600.0 9450.0 485556 5 35 110 0.3 3
48600E 48600.0 9415.0 485551 5 35 120 0.3 2
48600E 48600.0 9500.0 485558 15 40 145 0.3 5

I
48600E 48600.0 9525.0 485559 10 30 BS 0.3 3
48600E 48600.0 9550.0 485560 5 3 '0 0.3 2
48600E 48600.0 9515.0 485561 5 3 75 0.3 3
48600E 48600.0 9600.0 485562 15 25 125 0.3 5
48600E 48600.0 9625.0 485563 15 40 145 0.3 7
48600E 48600.0 9650.0 485564 15 50 160 0.3 ,

I
48600E 48600.0 9675.0 485565 20 55 160 0.3 4
48600E 48600.0 9700.0 485566 20 55 16S 0.3 3
48600E 48600.0 9725.0 485561 25 40 150 0.3 4
48600£ 48600.0 9150.0 485568 20 ,.0 2'0 0.3 4
48600E 48600.0 9175.0 485569 30 45 315 0.3 5
48600£ 48600.0 9800.0 485570 15 15 335 0.3 2

I 48600E 48600.0 9825.0 485571 35 125 200 0.3 5
48600£ 48600.0 9850.0 485572 25 '0 220 0.3 4
48600E 48600.0 9875.0 485573 25 6S 1B5 0.3 4
48600E 48600.0 9900.0 485574 25 40 370 0.3 2
48600£ 48600.0 9925.0 485575 10 30 700 0.3 3
48600£ 48600.0 9950.0 485576 15 '0 250 0.3 1

I 48600E 48600.0 9975.0 485577 20 65 265 0.3 1
48600£ 48600.0 10000.0 485578 35 " 375 0.3 3
-48600E 48600.0 10025.0 485519 35 160 240 0.3 2
48600E 48600.0 10050.0 485580 50 25 310 0.3 3
48600E 48600.0 10075.0 485581 25 35 155 0.3 5

I
48600£ 48600.0 10100.0 485582 20 25 145 0.3 3
48600E 48600.0 10125.0 485583 15 15 140 0.3 3
48600£ 48600.0 10150.0 4855811 10 10 250 0.3 3
48600E 48600.0 10175.0 485585 40 160 305 0.3 5
48600E 48600.0 10200.0 485586 40 70 370 0.3 5
48600E 48600.0 10225.0 485587 30 170 440 0.3 7

I
48600£ 48600.0 10250.0 485588 30 35 205 0.3 7
48600£ 48600.0 10275.0 485589 '0 20 130 0.3 , r
48600£ 48600.0 10300.0 485590 30 3 200 0.3 2 ~
48600E 48600.0 10325.0 485591 35 20 305 0.3 4
48600£ 48600.0 10350.0 485592 35 20 350 0.3 1
48600E 48600.0 10375.0 485593 35 4S 515 0.3 .5

I
48600E 48600.0 10400.0 485594 10 10 470 0.3 1
48600E 118600.0 10425.0 485595 40 35 315 0.3 2
48600£ 48600.0 10450.0 485596 10 3 250 0.3 2
48600£ 48600.0 10475.0 485597 20 10 ,.0 0.3 2
48600E 48600.0 10500.0 485598 30 BO 505 0.3 B
48600E 48600.0 10525.0 485599 35 160 565 0.3 7

I 48600E 48600.0 10550.0 485600 65 165 560 0.3 10
48600E 48600.0 10575.0 485601 25 40 440 0.3 3
118600£ 48600.0 10600.0 1185602 40 10 330 0.3 1
48600E 48600.0 10625.0 485603 50 10 305 0.3 2
48600E 48600.0 10650.0 4856011 25 20 2BO 0.3 2

I
48600E 48600.0 10675.0 485605 25 '0 3BO 0.3 4
48600E 48600.0 10700.0 485606 40 30 275 0.3 5
48600E 48600.0 10725.0 485607 75 45 235 0.3 3
48600E 48600.0 10750.0 48S608 '0 35 165 0.3 5
48600E 48600.0 10775.0 485609 70 45 170 0.3 2
48600E 48600.0 10800.0 485610 .0 '5 ,.0 0.3 7

I
48600E . 48600.0 10825.0 485611 70 40 175 0.3 7
48600E 48600.0 10850.0 485612 145 30 170 0.3 7
48600E 48600.0 1087!1.0 485613 65 75 235 0.3 15
48600£ 48600.0 10900.0 485614 B5 B5 310 0.3 20
4B600E 48600.0 10925.0 485615 145 725 315 0.3 11
48600£ 48600.0 10950.0 485616 '0 1B5 310 0.3 12

I
48600E 48600.0 10975.0 485611 55 BO 250 0.3 13
48600E 48600.0 11000.0 485618 50 75 325 0.3 10
48600E 48600.0 11025.0 1185619 70 75 215 0.3 16

I
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48600E 48600.0 11050.0 485620 .0 170 380 0.3 15
48600£ 48600.0 11075.0 485621 130 75 165 0.3 14

I
48600£ 48600.0 11100.0 485622 110 75 200 0.3 7
48600E 48600.0 11125.0 485623 85 175 2.0 0.3 15
48600£ 48600.0 11150.0 -US624 105 .0 285 0.3 12
48600E 48600.0 11175.0 485625 .5 70 235 0.3 •48600E 48600.0 11200.0 '185626 150 45 185 0.3 5
48600£ 48600.0 11225.0 485627 125 45 190 0.3 •

I
48600E 48600.0 11250.0 485628 100 140 240 0.3 11
48600£ 48600.0 11275.0 485629 165 70 230 0.3 14
48600£ 48600.0 11300.0 485630 110 55 195 0.3 10
48800£ 48800.0 9400.0 485672 50 155 245 0.3 •48800E 48800.0 9425.0 485673 50 65 260 0.3 6
48800E. 4.8800.0 9450.0 485674 30 35 165 0.3 2

I
48800£ 48800.0 9475.0 485675 50 105 245 0.3 7
48800£ 48800.0 9500.0 485676 50 160 200 0.3 •48800£ 48800.0 9525.0 485617 45 65 170 0.3 •48800£ 48800.0 9550.0 485618 60 25 160 0.3 .5
48800£ 48800.0 9575.0 485679 25 15 175 0.3 2
48800£ 48800.0 9600.0 485680 30 15 165 0.3 2

I 48800E 48800.0 9625.0 465681 30 20 150 0.3 1
48800E 48800.0 9650.0 485682 30 40 155 0.3 2
48800E 48800.0 9675.0 485683 30 70 155 0.3 5
48800E 48800.0 9700.0 485684 30 100 175 0.3 3
48800E 48800.0 9725.0 485685 40 70 195 0.3 3

I
48800E 48800.0 9750.0 485686 50 35 160 0.3 3
48800E 48800.0 9775.0 485687 30 15 150 0.3 1
48800E 48800.0 9800.0 485688 20 50 130 0.3 •U8DaE 4BilOO.O 9825.0 48568l} 15 30 145 C.3 3
48800E 48800.0 9850.0 485690 20 45 '0 0.3 2
48800E 48800.0 9875.0 485691 25 65 145 0.3 •

I
48800E 48800.0 9900.0 485692 25 70 180 0.3 •48800E 48800.0 9925.0 485693 65 800 '40 0.3 27
48800E 48800.0 9950.0 485694 50 295 500 0.3 15
48800E 48800.0 9975.0 485695 40 .5 220 0.3 8
46800E 48800.0 10000.0 485696 75 60 305 0.3 7
48800E 48800.0 10025.0 485697 165 200 620 0.3 7

I
48S00E 48800.0 10050.0 485698 45 65 665 0.3 12
48800E 48800.0 10075.0 4S5699 55 115 435 0.3 •4SS00E 48800.0 10100.0 485700 45 60 240 0.3 10
48800E 48800.0 10125.0 485701 40 55 210 0.3 5
48800E 48800.0 10150.0 485702 50 55 205 0.3 6
48S00E 48800.0 10175.0 '185103 60 60 275 0.3 5

I
48800E 48800.0 10200.0 485104 30 115 380 0.3 6
48800£ 48800.0 10225.0 485105- 130 300 200 0.3 7
48800E 48800.0 10250.0 485106 70 50 260 0.3 5
48800E 48800.0 10275.0 485107 90 15 260 0.3 5
48800E 48800.0 10300.0 485708 105 20 205 0.3 3
48800£ 48800.0 10325.0 485709 150 205 365 0.3 23

I 48S00£ 48800.0 10350.0 485110 70 45 220 0.3 •48800E 48800.0 10375.0 485111 70 110 280 0.3 7
48800E 48800.0 10400.0 485712 70 195 345 0.3 5
48800E 48800.0 10425.0 485713 75 215 350 0.3 7
48800E 48800.0 10450.0 485714 70 170 270 0.3 ,

I
48800E 48800.0 10475.0 485115 75 .0 215 0.3 6
48800E 48800.0 10500.0 485116 65 45 155 0.3 •48800E 48800.0 10525.0 485117 85 55 175 0.3 8
48800E 48800.0 10550.0 485718 70 75 185 0.3 8
48800E 48800.0 10575.0 485719 75 70 185 0.3 5
48800E 48800.0 10600.0 485720 75 60 170 0.3 6

I
48800E 48800.0 10625.0 485121 80 60 175 0.3 7
48800E 48800.0 10650.0 485722 75 65 185 0.3 5
48800£ 48800.0 10675.0 485723 75 .0 220 0.3 6
48800E 48800.0 10700.0 485124 145 70 165 0.3 5
-48800£ 48800.0 10725.0 485725 120 75 170 0.3 6
48800E 48800.0 10750.0 485126 110 80 170 0.3 •

I
48800E 48800.0 10775.0 485727 130 245 145 0.3 5
48800E 48800.0 10800.0 485128 140 45 145 0.3 1
48800E 48800.0 10825.0 485729 .5 65 165 0.3 3
48800E 48800.0 10850.0 485130 .5 55 120 0.3 2
48800E 48800.0 10815.0 485731 110 50 85 0.3 1
48800E 48800.0 10900.0 485732 90 55 90 0.3 1

I 48800E 48800.0 10925.0 485733 85 55 115 C.3 3
48800E 48800.0 10950.0 485734 85 75 140 0.3 3
48800E 48800.0 10975.0 485735 100 135 110 0.3 6
48800E 48800.0 11000.0 485736 50 55 95 0.3 3
48800E 48800.0 11025.0 485737 55 80 105 0.3 7
48800E 48800.0 11050.0 485738 95 115 200 0.3 12

I 48800E 48800.0 11075.0 485739 105 185 245 0.3 17
48800E 48800.0 11100.0 485740 85 135 1.5 0.3 12
48800E 48800.0 11125.0 485741 80 115 200 0.3 10
48800E 48800.0 11150.0 485742 .0 255 255 0.3 13
48800E 48800.0 11175.0 485743 80 205 215 0.3 13

I
48800E 48800.0 11200.0 485744 90 200 240 0.3 12
48800E 48800.0 11225.0 485745 lCO 130 165 0.3 8
48800E 48800.0 11250.0 485746 90 110 170 0.3 6
48800E 48BOO.O 11215.0 485147 60 55 135 0.3 2
48800£ 48800.0 11300.0 485148 70 105 155 0.3 •49000E 49000.0 9400.0 48S800 50 205 800 1.0 7

I
49000£ 49000.0 9425.0 485801 35 115 235 0.3 10
OOOOE 49000.0 94S0.0 48S802 30 100 230 0.3 7
49000£ 49000.0 9475.0 485803 15 30 155 0.3 6
49000E 49000.0 9500.0 485804 25 155 175 0.3 5
49000E 49000.0 9525.0 485805 15 180 170 0.3 7
OOOOE 49000.0 9550.0 485806 40 165 190 0.3 6

I 49000E 49000.0 9515.0 485807 60 70 130 0.3 5
49000E 49000.0 9600.0 485808 40 105 1.5 0.3 13
49000E 49000.0 9625.0 485809 25 335 145 0.3 7

I
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/I 900DE 49000.0 9650.0 4B5810 25 145 165 0.3 7
49000£ 49000.0 9615.0 485811 35 115 leo 0.3 12

I
49000£ 49000.0 9700.0 485812 5 45 130 0.3 7
49000£ 49000.0 9725.0 485813 15 75 140 0.3 •49000£ 49000.0 9750.0 485814 25 130 160 0.3 10
49000£ 49000.0 9775.0 485815 45 130 240 0.3 6
49000E 49000.0 9800.0 485816 30 50 145 0.3 4
49000£ 49000.0 9825.0 '185817 35 45 105 0.3 4

I
49000£ 49000.0 9850.0 485818 25 50 195 0.3 4
01 9000£ 49000.0 9875.0 485819 25 45 420 .5 7
II 9000E 49000.0 9900.0 485820 " 155 365 0.3 5
/I 900DE 49000.0 9925.0 485821 60 120 2eo 0.3 7
49000£ 49000.0 9950.0 485822 75 165 430 0.3 1
49000£ 49000.0 9975.0 485823 eo 135 560 0.3 7

I
/I 9000£ 49000.0 10000.0 485824 105 150 3.0 0.3 5
49000£ 49000.0 10025.0 485825 .5 150 3eo 0.3 4
49000£ 49000.0 10050.0 485826 65 245 420 0.3 4
/I 9000E 49000.0 10075.0 '185827 30 300 345 0.3 10
49000£ il!fOOO.O 10100.0 485828 .5 305 410 0.3 7
49000£ 49000.0 10125.0 485829 .5 405 425 0.3 7

I
49000£ 49000.0 10150.0 485830 .0 130 305 0.3 6
49000E 49000.0 10175.0 485831 105 125 270 0.3 2
49000E 49000.0 10200.0 485832 115 105 160 0.3 I'
49000£ 49000.0 10225.0 485833 .0 145 215 0.3 2
49000E 49000.0 10250.0 485834 70 60 1.0 0.3 .5
49000E 49000.0 10275.0 485835 80 175 260 0.3 2

I 49000E 49000.0 10300.0 485836 .0 225 2.0 0.3 .5
49000£ 49000.0 10325.0 485837 110 230 305 0.3 5
49000E 49000.0 10350.0 4B5838 115 380 310 0.3 5
49000E 49000.0 10375.0 485839 110 335 300 0.3 3
49000E 49000.0 10400.0 485B40 .0 220 245 0.3 14

I
49000£ 49000.0 10425.0 4B5841 .0 175 22' 0.3 12
49000E 49000.0 10450.0 485842 80 140 ,.0 0.3 6
4. 9000£ 49000.0 10475.0 4B5B43 80 170 210 0.3 11
4. 9000E 49000.0 10500.0 485844 85 120 250 0.3 11
49000£ 49000.0 10525.0 485845 60 35 260 0.3 7
49000£ 49000.0 10550.0 485846 35 40 205 0.3 6

I
49000E 49000.0 10575.0 485847 60 75 17' 0.3 6
49000£ 49000.0 10600.0 48584B .. 7' 150 0.3 6
49000E 49000.0 10625.0 485849 50 60 145 0.3 7
49000E 49000.0 10650.0 485850 50 65 140 0.3 •4"000£ 49000.0 10675.0 485851 60 65 135 0.3 7
49000£ 49000.0 10700.0 485852 50 50 180 0.3 •

I
49000E 49000.0 10725.0 485B53 60 60 170 0.3 3
49000£ 49000.0 10750.0 485854 35 <0 160 0.3 •49000E 49000.0 10775.0 485855 50 60 225 0.3 6
49000E 49000.0 10800.0 485856 55 85 125 0.3 12
49000£ 49000.0 10825.0 485B57 6' .0 120 0.3 5
49000E 49000.0 10850.0 485858 60 .0 120 0.3 4

I 49000£ 49000.0 10875.0 485859 .0 110 145 0.3 3
49000E 49000.0 10900.0 485860 60 105 150 0.3 7
49000E 49000.0 10925.0 485861 70 .0 145 0.3 7
49000£ 49000.0 10950.0 485862 50 85 160 0.3 3
49000E 0000.0 10975.0 485863 50 105 150 0.3 5
49000E 49000.0 11000.0 485861J 55 210 205 0.3 7

I 49000£ 49000.0 11025.0 485865 50 120 155 0.3 5
49000E 49000.0 11050.0 485866 25 .5 145 0.3 4
49000E 49000.0 11075.0 485867 45 325 120 0.3 3
49000E 49000.0 11100.0 485868 25 210 130 0.3 4
'l9000E 49000.0 11125.0 485869 55 .5 130 0.3 3

I
49000E 49000.0 11150.0 485870 45 105 130 0.3 •'l9000E 49000.0 11175.0 485871 40 165 120 0.3 11
49000£ 49000.0 11200.0 485872 40 200 125 0.3 6
49000E 49000.0 11225.0 485873 40 220 125 0.3 6
49000£ 49000.0 11250.0 485B74 45 110 115 0.3 7 ;;
49000£ 49000.0 11275.0 485875 45 .5 130 0.3 7

I
49000£ 49000.0 11300.0 485876 50 100 125 0.3 •
49200£ 49200.0 9400.0 485942 35 155 520 0.3 • f:
49200£ 49200.0 9425.0 485943 40 380 310 .5 13
49200£ 49200.0 9450.0 485944 40 175 370 0.3 7
49200E 49200.0 9475.0 1J85945 <0 110 345 0.3 7

I
49200E 49200.0 9500.0 485946 40 115 365 0.3 4
49200£ 49200.0 9525.0 485947 45 80 160 0.3 4
49200E 49200.0 9550.0 485948 45 115 210 0.3 7
49200E 49200.0 9575.0 485949 55 175 275 0.3 7
49200E 49200.0 9600.0 485950 55 280 310 0.3 •49200E 49200.0 9625.0 4B5951 60 335 285 0.3 7

I 49200E 49200.0 9650.0 485952 50 2.5 220 0.3 7
'19200£ 49200.0 9675.0 485953 50 125 190 0.3 7
49200£ 49200.0 9700.0 4B5954 45 150 215 0.3 •49200E 49200.0 9725.0 485955 50 160 200 0.3 7
4. 9200E 49200.0 9750.0 485956 45 185 250 0.3 6

I
49200E 49200.0 9775.0 4B5957 35 110 230 0.3 12
49200£ 49200.0 9800.0 485958 50 75 ,.0 0.3 13
.., 9200E 49200.0 i825.0 485959 85 320 500 0.3 15
49200E 49200.0 9850.0 '185960 80 315 275 0.3 13
41200£ 49200.0 9875.0 485961 110 160 325 0.3 20
451200£ 49200.0 9900.0 485962 60 245 460 0.3 12

I
49200E 49200.0 9925.0 4859Ei3 80 160 <05 0.3 13
49200E 49200.0 9950.0 485964 50 165 285 0.3 15
49200£ 49200.0 9975.0 485965 50 155 325 0.3 18
49200E 49200.0 10000.0 485966 40 315 ,.5 0.3 15
49200£ 49200.0 10025.0 485967 70 45 130 0.3 11
49200£ 49200.0 10050.0 485968 35 60 105 0.3 13

I
49200£ 49200.0 10075.0 485969 60 40 eo 0.3 •U200E 49200.0 10100.0 485970 140 .0 140 0.3 11
49200E 49200.0 10125.0 485911 125 .5 105 0.3 10

I
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49200£ 49200.0 10150.0 .0185972 120 9' 10' 0.3 9
49200£ 49200.0 10115.0 485973 130 15' 370 0.3 6

I
49200£ 49200.0 10200.0 485974 130 290 180 0.3 11
-49200£ 49200.0 10225.0 4B5915 "' 23' 200 0.3 13
/I 9200E 49200.0 10250.0 485976 9' 150 190 0.3 3
49200£ 49200.0 10275.0 485977 80 10' 19' 0.3 6
49200£ 49200.0 10300.0 485978 7' 9' 200 0.3 7
49200£ 49200.0 10325.0 485979 9' 100 20' 0.3 ,

I
-49200E: 49200.0 10350.0 4859BO 90 12' 220 0.3 7
49200£ 49200.0 10375.0 1185981 8' "' 260 0.3 7
49200£ 49200.0 10400.0 485982 7' 180 270 0.3 8
49200£ 49200.0 10425.0 485983 8' 40 23' 0.3 4
49200£ 49200.0 10450.0 485984 80 8' 210 0.3 4
49200£ 49200.0 10475.0 485985 70 80 190 0.3 3

I
49200£ 49200.0 10500.0 485986 45 70 170 0.3 ,
49200£ 49200.0 10525.0 4859B7 55 "' 16' 0.3 ,
49200£ 49200.0 10550.0 4859B8 60 "' 16' 0.3 6
49200£ 49200.0 10515.0 485989 60 12' 175 0.3 5
-49200£ 49200.0 10600.0 1185990 '0 12' 16' 0.3 4
49200E 49200.0 10625.0 485991 50 75 165 0.3 1

I
49200E 49200.0 10650.0 485992 55 10' 16' 0.3 4
49200E 49200.0 10675.0 485993 55 150 160 0.3 4
49200£ 49200.0 10700.0 485994 55 155 155 0.3 5
49200E 49200.0 10725.0 485995 '0 130 140 0.3 6
49200£ 49200.0 10750.0 485996 45 250 115 0.3 5
49200£ 49200.0 10775.0 485997 '0 110 145 0.3 8

I 49200£ 49200.0 10800.0 485998 50 210 200 .5 5
49200E 49200.0 10825.0 485999 50 125 140 0.3 7
49200£ 49200.0 10850.0 486000 40 95 13' 0.3 7
49200£ 49200.0 10875.0 486001 40 75 140 0.3 9
49200£ 49200.0 10900.0 486002 45 70 16' 0.3 7

I
49200£ 49200.0 10925.0 486003 35 105 165 .5 5
49200£ 49200.0 10950.0 486004 2' 20 130 0.3 3
49200£ 49200.0 10975.0 486005 40 160 195 0.3 2
49200£ 49200.0 11000.0 486006 10 25 155 0.3 4
49200£ 49200.0 11025.0 486007 40 95 150 0.3 4
49200E 49200.0 11050.0 486008 3' 10 95 0.3 4

I
49200£ 49200.0 11075.0 486009 45 30 115 0.3 3
49200E 49200.0 11100.0 486010 6' 10 110 0.3 .,
49200t 49200.0 11125.0 486011 50 10 95 0.3 .5
49200t 49200.0 11150.0 486012 50 15 90 0.3 5
49200£ 49200.0 11175.0 486013 40 40 95 0.3 10
49200£ 49200.0 11200.0 486014 40 70 12' 0.3 ,

I
49200E 49200.0 11225.0 486015 55 200 165 0.3 7
49200£ 49200.0 11250.0 486016 30 95 150 0.3 6
49200£ 49200.0 11275.0 486017 35 110 140 0.3 11
49200E. 49200.0 11300.0 486018 60 5 45 0.3 8

49400£ 49400.0 9400.0 486074 35 150 380 0.3 5

I 49400£ 49400.0 9425.0 486075 40 230 190 0.3 10
49400E 49400.0 9450.0 486076 35 375 275 0.3 6
49400£ 49400.0 9475.0 486077 45 355 270 0.3 6
49400£ 49400.0 9500.0 486078 '0 280 28' 0.3 6
49400t 49400.0 9525.0 486079 55 265 340 0.3 5
49400£ 49400.0 9550.0 486080 60 270 315 0.3 7

I 49400£ 49400.0 9575.0 486081 50 185 235 0.3 4
49400£ 49400.0 9600.0 486082 40 50 145 0.3 6
49400£ 49400.0 9625.0 486083 45 95 190 0.3 6
49400E 49400.0 9650.0 486084 35 95 235 .5 3
49"400£ 49400.0 9675.0 486085 25 200 140 0.3 3

I
49400£ 49400.0 9700.0 486086 105 70 275 .5 6
494 DOE 49400.0 9725.0 486087 140 1050 655 2.0 6
49400£ 49400.0 9750.0 486088 45 230 315 1.5 6
494 DOE 49400.0 9775.0 486089 20 70 47' 1.' 7
49400£ 49400.0 9800.0 486090 20 30 145 0.3 3
49400£ 49400.0 9825.0 486091 20 45 275 0.3 13

I
49400£ 49400.0 9850.0 486092 40 140 400 0.3 11
49400£ 49400.0 9875.0 486093 35 140 420 0.3 11

i4-9400£ 49400.0 9900.0 486094 45 100 420 0.3 11
49400£ 49400.0 9925.0 486095 30 9' 245 0.3 13
49400£ 49400.0 9950.0 486096 30 10' 215 0.3 11
49400£ 49400.0 9975.0 486097 40 100 195 0.3 11

I
49400£ 49400.0 10000.0 486098 30 95 190 0.3 11
49400E 49400.0 10025.0 486099 40 100 19' 0.3 12
49400£ 49400.0 10050.0 486100 2' 9' 140 0.3 14
49400E 49400.0 10075.0 486101 25 50 130 0.3 15
49400£ 49400.0 10100.0 486102 30 60 100 0.3 10
49400E 49400.0 10125.0 486103 35 165 165 1.0 10

I 49400£ 49400.0 10150.0 486104 3' 7' 150 ., 11
49400£ 49400.0 10175.0 486105 35 85 165 1.0 11
49400£ 49400.0 10200.0 486106 30 125 150 1.0 10
49400£ 49400.0 10225.0 486107 30 "' 140 ., 14
49400£ 49400.0 10250.0 486108 30 35 125 .5 6

I
49400E 49400.0 10275.0 486109 45 10 110 0.3 8
49400£ 49400.0 10300.0 486110 3' 15 110 ., 5
49400£ 49400.0 10325.0 486111 105 15 95 0.3 15
49400£ 49400.0 10350.0 486112 60 20 95 0.3 11
49400£ 49400.0 10375.0 486113 3' 30 140 0.3 10
49400E 49400.0 10400.0 486114 40 10 12' 0.3 6

I
49400£ 49400.0 10425.0 486115 40 25 110 0.3 9
49400£ 49400.0 10450.0 486116 60 50 160 0.3 6
49400£ 49400.0 10525.0 486119 25 50 155 0.3 6
49400E 49400.0 10550.0 486120 55 100 220 .5 4
49400E 49400.0 10575.0 486121 3' 85 200 0.3 8
49400E 49400.0 10600.0 4186122 55 170 270 0.3 3

I
49400£ 49400.0 10625.0 486123 90 660 15' 0.3 9
49400£ 49400.0 10650.0 486124 30 170 195 0.3 5
49400E 49400.0 10675.0 486125 30 100 195 0.3 9

I
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49400E 49400.0 10700.0 486126 15 5 175 0.3 17
49400£ 49400.0 10725.0 486127 15 205 180 0.3 14

I
49400£ 49400.0 10750.0 486128 25 110 110 0.3 14
49400£ 49400.0 10175.0 486129 25 20 115 0.3 9
49400£ 49400.0 10800.0 486130 25 60 105 0.3 6
49400£ 49400.0 10825.0 486131 50 180 90 0.3 ,
49400£ 49400.0 10850.0 486132 30 100 150 0.3 8
49400£ 49400.0 10875.0 486133 '0 120 215 0.3 6

I
49'100£ -49400.0 10900.0 486134 25 50 195 0.3 11
49400£ 49400.0 10925.0 486135 30 75 160 0.3 1
49400£ 49400.0 10950.0 486136 30 30 135 0.3 6
49400£ 49400.0 10975.0 486137 30 30 130 0.3 1
494100£ 49400.0 11000.0 486138 25 10 110 0.3 3
49400£ 49400.0 11025.0 486139 30 120 110 0.3 2

I
49400£ 49400.0 11050.0 486140 25 50 130 0.3 5
494 ODE 49400.0 11075.0 486141 35 3 95 0.3 6
49400£ 451400.0 11100.0 486142 35 3 105 0.3 10
494 DOE 49400.0 11125.0 486143 '0 5 125 0.3 1
49400£ 49400.0 11150.0 486144 '0 10 115 0.3 10
49400£ 49400.0 11175.0 486145 35 '0 215 0.3 11

I 49400E 49400.0 11200.0 486146 45 80 165 2.0 10
49400E 49400.0 11225.0 486147 45 85 160 2.0 10
o49400E 49400.0 11250.0 486148 35 150 140 1.5 10
49400E 49400.0 11275.0 '186149 '0 60 140 2.5 6
49400E 49400.0 11300.0 486150 35 45 185 2.0 6

I 49600E 49600.0 9400.0 486200 50 '0 110 0.3 9
49600£ 49600.0 9425.0 486201 50 65 135 0.3 8
49600£ 49600.0 9450.0 486202 45 65 190 0.3 9
49600E 49600.0 9475.0 486203 '0 65 110 0.3 9
49600£ 49600.0 9500.0 486204 '0 45 150 0.3 •

I
49600E 49600.0 9525.0 486205 '0 45 130 0.3 10
49600£ 49600.0 9550.0 486206 45 25 115 0.3 98
49600£ 49600.0 9575.0 486207 100 '0 110 0.3 10
-49600£ 49600.0 9600.0 486208 15 55 130 0.3 15
49600E 49600.0 9625.0 486209 '0 35 100 0.3 13
49600£ 49600.0 9650.0 486210 35 20 110 0.3 14

I
49600£ 49600.0 9675.0 486211 '0 45 115 0.3 1
49600£ 49600.0 9700.0 486212 60 15 180 0.3 5
4%OOE 49600.0 9725.0 486213 30 90 200 0.3 .5
49600E 49600.0 9750.0 486214 30 220 235 0.3 3
49600£ 49600.0 9775.0 48-6215 55 15 300 0.3 ,
49600£ 49600.0 9800.0 486216 '0 80 215 0.3 10

I
49600£ 49600.0 9825.0 486217 45 50 285 0.3 6
49600£ 49600.0 9850.0 486218 30 65 215 0.3 ,
49600£ 49600.0 9875.0 486219 30 '0 245 0.3 2
49600£ 49600.0 9900.0 486220 20 25 110 0.3 3
o49600E 49600.0 9925.0 486221 15 80 165 0.3 1
49600£ 49600.0 9950.0 486222 30 45 190 0.3 13

I 49600£ 49600.0 9975.0 486223 30 65 160 0.3 8
49600£ 49600.0 10000.0 486224 '0 '0 185 0.3 .5
49600£ 49600.0 10025.0 486225 50 120 230 0.3 1
49600£ 49600.0 10050.0 486226 50 115 220 0.3 6
49600£ 49600.0 10075.0 486227 50 10 190 0.3 12
49600£ 49600.0 10100.0 486228 50 10 190 0.3 1

I 49600£ 49600.0 10125.0 486229 50 95 110 0.3 1
49600£ 49600.0 10150.0 486230 50 95 165 0.3 6
49600£ 49600.0 10175.0 486231 50 15 110 0.3 ,
49600£ 49600.0 10200.0 '186232 55 60 165 0.3 5
49600£ 49600.0 10225.0 486233 55 10 110 0.3 5

I
49600£ 49600.0 10250.0 486234 '0 35 110 0.3 1
49600£ 49600.0 10275.0 486235 45 65 165 0.3 8
49600£ 49600.0 10300.0 486236 55 60 115 0.3 10
49600£ 49600.0 10325.0 486237 55 115 160 0.3 11
49600£ 49"600.0 10350.0 486238 55 130 190 0.3 11
49600£ 49600.0 10375.0 486239 45 130 265 0.3 10

I
49600£ 49600.0 10400.0 486240 30 130 200 0.3 12
49600£ 49600.0 10425.0 486241 45 125 190 0.3 10
49600£ 49600.0 10450.0 486242 45 30 160 0.3 3
49600£ 49600.0 10475.0 486243 35 50 145 0.3 9
49600£ 49600.0 10500.0 486244 25 60 145 0.3 6
49600E 49600.0 10525.0 486245 30 445 165 0.3 9

I 49600£ 49600.0 10550.0 486246 25 50 150 0.3 1
49600£ 49600.0 10575.0 486247 20 25 215 0.3 5
49600£ 49600.0 10600.0 486248 25 50 155 0.3 8
49600£ 49600.0 10625.0 486249 20 25 180 0.3 8
49600£ 49600.0 10650.0 486250 25 20 110 0.3 11
49600£ 49600.0 10675.0 486251 45 45 160 0.3 6

I 49600£ 49600.0 10700.0 486252 20 10 325 0.3 3
49600£ 49600.0 10725.0 486253 20 15 135 0.3 3
4.9600£ 49600.0 10750.0 486254 25 25 190 0.3 1
49600£ 49600.0 10775.0 4.86255 '0 35 185 .5 6
4. 9600£ 49600.0 10800.0 486256 65 '0 210 0.3 6

I
49600£ 49600.0 10825.0 486257 65 25 145 0.3 7
49600£ 4.9600.0 10850.0 486258 50 25 150 0.3 7
49600£ 49600.0 10875.0 486259 25 20 115 0.3 1
49600£ 49600.0 10900.0 486260 30 25 135 .5 1
49600E 49600.0 10925.0 486261 30 25 135 .5 5
49600E 49600.0 10950.0 486262 25 25 145 0.3 5

I
.tI9600£ 49600.0 10975.0 486263 30 45 2'0 0.3 9
49600E 49600.0 11000.0 486264 '0 60 190 0.3 110
49600£ 49600.0 11025.0 .Il86265 45 85 110 0.3 13
49600£ 49600.0 11050.0 486266 45 85 170 .5 10
49600£ 49600.0 11075.0 486267 '0 30 135 0.3 8
49600£ 49600.0 11100.0 486268 30 45 195 0.3 9

I
49600£ 49600.0 11125.0 '186269 80 600 265 .5 11
.tI9600£ 49600.0 11150.0 486270 15 235 230 0.3 19
49600£ 49600.0 11175.0 486271 45 55 185 0.3 10

I
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49600£ 'l9600.0 11200.0 486272 60 200 22' 0.3 13
49600E 49600.0 11225.0 486273 85 500 165 0.3 7

I
'" 9600E 49600.0 11250.0 486274 35 OS 140 0.3 6
49600E 49600.0 11275.0 486275 40 70 135 0.3 6
49600E 49600.0 11300.0 486216 35 65 145 0.3 5

49800E 49800.0 9400.0 486326 85 IS 11' 0.3 4
.o19800E 49800.0 9425.0 486327 '0 10 65 0.3 4

I
49800E 49800.0 9450.0 486328 55 25 120 ·, 7
49800£ 49800.0 9475.0 486329 75 18 85 0.3 8
49800£ 49800.0 9500.0 486330 55 4S 90 0.3 4
... 9800E 49800.0 9525.0 486331 55 65 120 0.3 13
49600E 49800.0 9550.0 486332 55 40 165 0.3 "49800£ 49800.0 9575.0 486333 40 40 160 ·, "I 49800£ 49800.0 9600.0 486334 70 55 180 0.3 IS
... 9600E -49800.0 9625.0 486335 80 30 230 0.3 15
49800E 49800.0 9650.0 486336 65 30 150 0.3 8
49800£ 49800.0 9675.0 4863]7 25 20 105 0.3 8
49800E 49800.0 9700.0 486338 6' 10 23' 0.3 10
409800E 49800.0 9725.0 486339 105 IS 100 0.3 7

I ... 9800£ 49800.0 9750.0 486340 115 3 100 0.3 10
49800E 49800.0 9775.0 486341 175 2S 140 1.0 10
oil 9800E 49800.0 9800.0 486342 55 90 185 0.3 11
49800E 49800.0 9825.0 486343 35 40 190 0.3 9
49800E 49800.0 9850.0 486344 35 4S 315 0.3 11

I
49800E 49800.0 9875.0 486345 20 20 135 0.3 6
49800£ 49800.0 9900.0 486346 2S 2S 165 0.3 5
49800£ 49800.0 9925.0 4863.1l7 30 4S 145 0.3 "49800£ 49800.0 9950.0 486348 55 70 165 0.3 16
.II 9800E 49800.0 9975.0 486349 35 300 100 0.3 13
49800E 49800.0 10000.0 486350 15 10 75 0.3 10

I
49800E 49800.0 10025.0 486351 20 15 80 0.3 11
.II 9800E 49800.0 10050.0 486352 2S 20 65 0.3 10
49800£ 49800.0 10075.0 486353 2S 20 130 0.3 9
oil 9800£ 49800.0 10100.0 486354 " 25 125 0.3 9
oil 9800E 49800.0 10125.0 486355 10 10 120 .5 7
49800£ 49800.0 10150.0 486356 20 35 130 0.3 8

I
49800E 49800.0 10175.0 486357 30 35 140 .5 8
oil 9800£ 49800.0 10200.0 486358 70 30 230 0.3 14
.Il9800£ 49800.0 10225.0 486359 85 10 200 0.3 12
49800£ 49800.0 10250.0 486360 30 IS 275 0.3 IS
49800£ 49800.0 10275.0 486361 30 '0 20' 0.3 II
49800£ 49800.0 10300.0 486362 25 '0 190 0.3 9

I 49800£ 49800.0 10325.0 486363 15 3 220 0.3 7
49800£ 49800.0 10350.0 486364 10 5 210 .5 12
49800£ 49800.0 10375.0 486365 20 I' 205 0.3 8
49800£ 49800.0 10400.0 486366 30 35 130 .5 9
49800£ 49800.0 10425.0 486367 20 2S 140 0.3 10
49800£ 49800.0 10450.0 486368 30 SO ISO 0.3 10

I 49800E 49800.0 10475.0 486369 2' 4S 160 0.3 11
49800E 49800.0 10500.0 486370 2S 30 ISO 0.3 8
49800£ 49800.0 10525.0 486371 135 765 190 0.3 8
49800E 49800.0 10550.0 486372 30 40 165 0.3 II
49800E 49800.0 10575.0 486373 60 250 150 0.3 17

I
49800£ 49800.0 10600.0 486374 60 8' 105 0.3 8
49800E 49800.0 10625.0 486375 30 20 110 0.3 8
49800£ 49800.0 10650.0 486376 40 40 180 0.3 II
49800£ 49800.0 10675.0 486377 " 10 290 0.3 ,
49800£ 49800.0 10700.0 486378 20 35 260 .5 9
49800£ 49800.0 10725.0 486379 4S 35 350 0.3 11

I
49800E 49800.0 10750.0 486380 20 IS ISO 0.3 .5
49800E 49800.0 10775.0 486381 45 155 170 0.3 4
49800E 49800.0 10800.0 486382 20 " 190 0.3 10

"49800E 49800.0 10825.0 486383 55 35 140 .5 7 I·:
49800E 49800.0 10850.0 486384 8' 190 160 0.3 9
49800E 49800.0 10875.0 486385 40 35 140 .5 7

I
49800E 49800.0 10900.0 486386 30 5 190 0.3 4 f49800E 49800.0 10925.0 486387 2S 3 170 0.3 5

'"49800E 49800.0 10950.0 486388 20 3 190 0.3 4 ~..
.019800£ 49800.0 10975.0 486389 90 , 205 0.3 3
49800E 49800.0 11000.0' 486390 30 3 230 0.3 4
49800E 49800.0 11025.0 486391 60 60 265 0.3 ,

I 49800E 49800.0 11050.0 486392 45 40 180 0.3 9
49800E 49800.0 IHr150 •.i M:-6393 40 30 180 1.0 8
.II 9800E 49800.0 11100.0 486394 45 11' 180 0.3 10
oil 9800£ 49800.0 11125.0 486395 40 18' 190 0.3 8
49800E 49800. a 11150.0 486396 40 135 190 0.3 9

I
.II 9800E 49800.0 11175.0 486397 40 9' 175 0.3 8
49800E 49800.0 11200.0 486398 40 55 175 0.3 5
49800E 49800.0 11225.0 486399 40 55 18' 0.3 6
49800E 49800.0 11250.0 486400 IS 3 145 ·, 5
49800E 49800.0 11275.0 486401 120 40 310 0.3 10
.II 9800E 49800.0 11300.0 486402 20 3 150 0.3 3

I 50000E 50000.0 9400.0 486438 65 20 100 0.3 6
50000E 50000.0 9425.0 486439 75 2S 85 .5 8
50000E 50000.0 9450.0 486440 180 20 90 0.3 9
50000E 50000.0 9475.0 486441 30 10 85 .5 4
50000E 50000.0 9500.0 486442 2S IS 75 0.3 4

I
50000E 50000.0 9525.0 486443 55 40 115 0.3 6
500ODE 50000.0 9550.0 486444 40 30 105 0.3 6
50000E 50000.0 9575.0 486445 2S 40 140 0.3 2
50000E 50000.0 9600.0 486446 20 15 75 0.3 6
500 DOE 50000.0 9625.0 486447 30 10 8' 0.3 6
50000E 50000.0 9650.0 486448 35 30 11' 0.3 12

I 50000E 50000.0 9675.0 486449 60 2S 140 0.3 5
50000E 50000.0 9700.0 486450 35 '0 130 0.3 7
50000E 50000.0 9725.0 486451 25 25 140 0.3 1

I
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50000E 50000.0 9150.0 486452 .0 , 190 0.3 2
50000£ 50000.0 9775.0 486453 35 " 18' 0.3 •

I
SOOOO£ 50000.0 9800.0 486454 .0 10 165 0.3 3
50000£ 50000.0 9825.0 486455 30 '0 140 0.3 •50000£ 50000.0 9850.0 486456 25 25 '" 0.3 •50000£ 50000.0 9875.0 486457 " " 110 0.3 •50000£ 50000.0 9900.0 1186458 " 30 13' 0.3 2
50000E 50000.0 9925.0 486459 20 20 160 0.3 2

I
50000£ 50000.0 9950.0 '186460 35 '0 140 0.3 6
50000E 50000.0 9975.0 486'161 .0 100 210 0.3 •50000E 50000.0 10000.0 486462 .0 '"

,., 0.3 ,
50000E 50000.0 10025.0 486463 .0 230 <60 0.3 •50000E 50000.0 10050.0 486464 45 315 245 0.3 •50000£ 50000.0 10075.0 486465 60 <20 ..0 0.3 •

I 50000E 50000.0 10100.0 486466 .0 .0 110 .5 3
50000E 50000.0 10125.0 486467 '0 45 165 0.3 6
50000E 50000.0 10150.0 486-468 7' .0 325 0.3 •50000E 50000.0 10175.0 486469 45 65 380 0.3 ,
50000E 50000.0 10200.0 486'170 " 3 135 0.3 3

I
50000E 50000.0 10225.0 486471 35 3 140 0.3 7
50000E 50000.0 10250.0 486472 .0 35 120 0.3 5
500 ODE 50000.0 10275.0 486473 .0 20 '" 0.3 16
50000E 50000.0 10300.0 486474 B5 10 100 0.3 12
50000E 50000.0 10325.0 486475 70 30 110 0.' 10
50000E 50000.0 10350.0 486476 15 5 125 0.3 •

I
50000E 50000.0 10375.0 486477 25 '0 160 0.3 •50000E 50000.0 10400.0 486478 25 55 155 0.3 7
50000E 50000.0 10425.0 486479 20 50 165 0.3 •50000E 50000.0 10450.0 486480 25 35 160 0.3 7
50000£ 50000.0 10475.0 486481 15 60 160 0.3 6
50000£ 50000.0 10500.0 486482 20 55 160 0.3 10

I
50000£ 50000.0 10525.0 486483 20 " 135 0.3 7
50000£ 50000.0 10550.0 '1B6484 25 55 130 0.3 7
50000E 50000.0 10575.0 486485 20 50 135 0.3 •50000E 50000.0 10600.0 486486 20 70 150 0.3 11
50000£ 50000.0 10625.0 486487 25 120 235 0.3 7
50000£ 50000.0 10650.0 486488 15 50 175 0.3 3

I
50000£ 50000.0 10675.0 486'189 ., 100 2.0 0.3 3
50000£ 50000.0 10700.0 486490 60 55 230 0.3 •50000£ 50000.0 10725.0 486491 50 "

,., 0.3 .,
50000£ 50000.0 10750.0 486492 35 '" 2<0 0.3 5
50000£ 50000.0 10775.0 486493 .0 230 250 0.3 6
50000£ 50000.0 10800.0 486494 35 .65 220 0.3 5

I 50000£ 50000.0 10825.0 486495 35 170 220 0.3 •50000£ 50000.0 10850.0 486496 35 .5 20' 0.3 6
50000£ 50000.0 10875.0 486497 35 170 190 0.3 •50000£ 50000.0 10900.0 486498 .0 75 190 0.3 •50000E 50000.0 10925.0 486499 .0 ., 19' 0.3 •

I
50000E 50000.0 10950.0 486500 35 60 195 0.3 •50000E 50000.0 10975.0 486501 30 " 210 0.3 7
50000£ 50000.0 11000.0 486502 35 .5 190 0.3 10
50000£ 50000.0 11025.0 486503 35 .0 190 0.3 5
50000£ 50000.0 11050.0 486504 35 35 195 0.3 7
50000£ 50000.0 11075.0 486505 35 " ,.5 0.3 •

I
50000£ 50000.0 11100.0 486506 35 " 180 0.3 6
50000E 50000.0 11125.0 486507 15 50 125 0.3 2
50000£ 50000.0 11150.0 486508 5 35 8' 0.3 .,
50000E 50000.0 11175.0 486509 35 3 115 0.3 1
50000E 50000.0 11200.0 486510 20 3 105 0.3 •50000£ 50000.0 11225.0 486511 15 35 135 0.3 5

II 50000E 50000.0 11250.0 486512 " 3 '" 0.3 2
50000E 50000.0 11275.0 486513 25 , 175 0.3 3
50000E 50000.0 11300.0 486514 35 35 185 0.3 6

50200E 50200.0 9400.0 486548 60 20 110 0.3 6
50200E 50200.0 9425.0 486549 65 10 120 0.3 5

I 50200E 50200.0 9<150.0 486550 .0 20 165 0.3 6
S0200E 50200.0 9475.0 .<186551 " 25 115 0.3 10
50200E 50200.0 9500.0 486552 .0 20 95 0.3 7
50200E 50200.0 9525.0 486553 35 " 105 1.0 6
50200E 50200.0 9550.0 486554 30 65 130 1.0 •50200E 50200.0 9575.0 486555 " .0 130 ., 6

I 50200E 50200.0 9600.0 486556 75 25 70 ., 10
50200E 50200.0 9625.0 '186557 20 15 .0 1.' •50200E 50200.0 9650.0 486558 35 35 110 1.0 7
50200E 50200.0 9675.0 486559 35 .0 105 1.0 •50200E 50200.0 9700.0 486560 35 .0 115 1.0 •

I
50200E 50200.0 9725.0 486561 10 15 '0 1.0 3
S0200E 50200.0 9750.0 486562 10 10 35 ., .,
50200E 50200.0 9775.0 486563 30 20 110 1.5 7
50200E 50200.0 9800.0 486564 25 20 85 1.' 11
50200E 50200.0 9825.0 486565 15 25 60 1.0 8
50200E 50200.0 9850.0 486566 15 30 75 .5 •

I
50200E 50200.0 9875.0 486567 " 25 75 1.0 10
50200E 50200.0 9900.0 486568 25 20 .5 1.0 7
50200E 50200.0 9925.0 486569 15 10 70 .5 3
50200E 50200.0 9950.0 486570 15 10 60 0.3 •50200E 50200.0 9975.0 486571 10 15 55 0.3 3
50200E 50200.0 10000.0 486572 35 55 110 .5 5

I 50200E - 50200.0 10025.0 486573 10 " <0 1.0 ,
50200E 50200.0 10050.0 486574 20 140 13' 0.3 6
50200E 50200.0 10075.0 486575 20 25 65 1.0 6
50200E: 50200.0 10100.0 486576 35 35 70 .5 7
50200E 50200.0 10125.0 4B6577 20 .0 100 .5 6
50200E 50200.0 10150.0 486578 30 .0 95 1.0 7

I 50200E 50200.0 10175.0 486579 20 " .0 ., •50200E 50200.0 10200.0 4.86580 10 30 .5 1.0 6
50200E 50200.0 10225.0 486581 20 30 70 0.3 7

I



I ,... .-~ ......
U,j '_I

60 3 0 3 1
I
I Jul 20 07:57 1989 l/zeuS/aberfoyle/jobs/beulah/beulah2.dat PaQe 10

S02eOE 50200.0 10250.0 486582 25 20 eo 0.3 7
S0200E 50200.0 10275.0 486583 20 30 75 0.3 7

I
S02aOE 50200.0 10300.0 486584 30 35 85 0.3 6
SOlOOE 50200.0 10325.0 486585 35 30 130 .5 8
SOlaOE 50200.0 10350.0 486586 20 30 .0 0.3 6
50200E 50200.0 10375.0 486587 95 30 115 1.0 •SOlOOE 50200.0 10400.0 486588 30 30 140 .5 4
50200£ 50200.0 10425.0 486589 35 20 110 .5 5

I
SOlOOE 50200.0 10450.0 486590 35 30 105 0.3 6
S0200E 50200.0 10475.0 486591 45 15 125 1.0 5
50200E 50200.0 10500.0 486592 25 10 80 .5 6
S02aOE 50200.0 10525.0 486593 35 10 75 .5 4
S0200E 50200.0 10550.0 48659'1 40 15 .0 .5 3
50200E 50200.0 10575.0 486595 30 20 95 0.3 3

I SOlaOE 50200.0 10600.0 486596 20 25 95 0.3 6
S02DOE 50200.0 10625.0 486597 50 15 .0 0.3 3
SOlOOE 50200.0 10650.0 48659B 30 30 120 0.3 .5
S0200E 50200.0 10675.0 '186599 25 25 120 1.5 1
S02DOE. 50200.0 10700.0 486600 25 25 130 1.0 3
50200E 50200.0 10725.0 -486601 20 25 120 1.0 .5

I 50200E 50200.0 10775.0 486603 35 .0 150 0.3 12
50200E 50200.0 10800.0 '18660'1 70 15 135 0.3 •50200E 50200.0 10825.0 '186605 45 5 110 0.3 8
50200E 50200.0 10850.0 486606 85 60 140 0.3 10
50200E 50200.0 10875.0 '186607 50 40 115 0.3 8

I
50200E 50200.0 10900.0 '186608 55 100 150 0.3 7
50200£ 50200.0 10925.0 '186609 55 30 155 0.3 10
50200E 50200.0 10950.0 '186610 55 35 170 1.5 5
50200E 50200.0 10975.0 '186611 70 20 165 1.0 4
50200E 50200.0 11000.0 '186612 65 35 130 1.5 6
50200E 50200.0 11025.0 '186613 45 40 320 1.5 3

I
50200£ 50200.0 11050.0 '18661'1 30 45 135 1.0 4
50200E 50200.0 11075.0 486615 20 50 125 1.0 3
50200E 50200.0 11100.0 486616 35 65 145 1.0 7
50200E 50200.0 11125.0 486617 40 75 100 1.5 8
50200E 50200.0 11150.0 486618 150 45 120 1.0 5
50200E 50200.0 11175.0 486619 55 55 105 1.5 •

I
50200E 50200.0 11200.0 486620 55 75 .0 1.0 5
50200E 50200.0 11225.0 486621 60 220 145 1.0 5
50200E 50200.0 11250.0 486622 60 500 145 1.5 6
50200£ 50200.0 11275.0 486623 45 40 85 1.0 4
50200£ 50200.0 11300.0 486624 30 .0 85 1.0 7

I 50400E 50400.0 9400.0 486658 55 40 80 1.0 .5
50400E 50400.0 9425.0 486659 20 35 165 1.0 .5
50400E 50400.0 9450.0 486660 35 25 120 1.0 1
50'l00E 50400.0 9475.0 486661 60 85 100 1.0 .5
50400£ 50400.0 9500.0 486662 50 15 .0 1.0 1
50400E 50400.0 9525.0 486663 25 15 85 1.0 .5

I 50400E 50400.0 9550.0 486664 25 10 .0 1.5 2
50400E 50400.0 9575.0 486665 40 10 125 1.0 4
50400£ 50400.0 9600.0 486666 75 60 175 1.0 3
50400£ 50400.0 9625.0 486667 60 45 95 0.3 5
50400£ 50400.0 9650.0 486668 60 30 95 0.3 6

I
50400E 50400.0 9675.0 486669 70 60 100 0.3 •50400£ 50400.0 9700.0 486670 25 30 70 0.3 7
50400E 50400.0 9725.0 486671 65 10 145 0.3 5
50400E 50400.0 9750.0 486672 135 30 115 0.3 •50400E 50400.0 9775.0 486673 55 40 .0 0.3 5
50400E 50400.0 9800.0 486674 30 65 .0 0.3 5

I
50400E 50400.0 9825.0 486675 55 115 85 0.3 •50400£ 50400.0 9850.0 486676 35 65 75 0.3 4
50400E 50400.0 9875.0 486677 20 30 85 0.3 4

:-50400E 50400.0 9900.0 486678 5 30 45 0.3 5
50400E 50400.0 9925.0 486679 25 50 95 0.3 7
50400£ 50400.0 9950.0 486680 100 50 .0 0.3 6

I 50400£ 50400.0 9975.0 486681 15 30 85 0.3 7

C50400E 50400.0 10000.0 486682 35 35 85 0.3 5
50400E 50400.0 10025.0 486683 20 45 70 0.3 3
50400£ 50400.0 10050.0 486684 10 40 70 0.3 4
50400£ 50400.0 10075.0 486685 35 40 80 0.3 6
50400£ 50400.0 10100.0 486686 60 55 .0 0.3 6

I 50400£ 50400.0 10125.0 486687 70 395 100 0.3 7
50400£ 50400.0 10150.0 48668B 150 70 150 0.3 7
50400£ 50400.0 10175.0 486689 35 50 85 0.3 7
50400£ 50400.0 10200.0 486690 40 30 85 0.3 •50400E 50400.0 10225.0 486691 45 40 115 0.3 6

I
50400£ 50400.0 10250.0 486692 65 75 130 0.3 5
50400£ 50400.0 10275.0 486693 110 35 105 0.3 10
50400£ 50400.0 10300.0 486694 40 35 105 0.3 5
50400£ 50400.0 10325.0 486695 55 35 .0 0.3 6
50400£ 50400.0 10350.0 486696 '0 30 75 0.3 5
50400£ 50400.0 10375.0 486697 50 25 " 0.3 6

I
50400E 50400.0 10400.0 48669B 30 30 70 0.3 5
50400£ 50400.0 10425.0 486699 50 10 .0 0.3 5
50400£ 50400.0 10450.0 486700 45 35 85 0.3 8
50400E 50400.0 10475.0 486701 45 25 140 0.3 8
50400£ 50400.0 10500.0 486702 35 25 110 0.3 7
S0400E 50400.0 10525.0 411I6703 5 30 130 0.3 6

I
50400£ . 50400.0 10550.0 486704 40 40 130 0.3 5
50400E 50400.0 10575.0 486705 45 45 100 0.3 5
50400£ 50400.0 10600.0 486706 40 40 95 0.3 8
50400E 50400.0 10625.0 486707 35 40 85 0.3 5
50400E 50400.0 10650.0 486708 30 35 .0 0.3 6
50400£ 50400.0 10675.0 486709 30 60 115 0.3 5

I 50400E: 50400.0 10700.0 486710 25 60 130 0.3 5
50400E 50400.0 10725.0 486711 20 65 145 0.3 4
50400E 50400.0 10750.0 486712 25 60 150 0.3 5

I
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50400E 50400.0 10775.0 -486113 J5 '0 170 0.3 ,
50400£ 504.00.0 10800.0 llB6714 10 10 85 0.3 2

I
50400E 50400.0 10825.0 486115 10 10 90 0.3 3
50-400£ 50400.0 10850.0 486716 15 5 135 0.' 5
50-400£ 50400.0 10B75.0 486717 '0 10 115 0.' ,
504 ODE 50400.0 10900.0 -486718 " 5 120 0.3 ,
50400£ 50400.0 10925.0 486719 " 15 110 0.3 7
504 DOE 50400.0 10950.0 486720 " 70 110 0.' 7

I
50400E 50400.0 10975.0 -486721 '0 lOS "0 0.3 8
504 ODE 50400.0 11000.0 486722 " 90 115 0.3 7
50400£ 50400.0 11025.0 486723 25 35 105 0.' 9
50400E 50400.0 11050.0 486724 20 3 100 0.3 9
50400£ 50<100.0 11075.0 -486725 SO , 8' 0.' ,
50400E 50400.0 11100.0 486726 , 3 ~90 0.3 8

I
50400£ 50400.0 11125.0 486727 30 3 "5 0.3 ,
50400£ 50'100;0 11150.0 486728 80 20 180 0.' ,
50400E 50400.0 11175.0 486729 " 3 "' 0.' ,
50400£ 50400.0 11200.0 Jl86730 30 100 125 0.3 7
50400E 50400.0 11225.0 486731 35 3 90 0.3 ,
50400£ 50-400.0 11250.0 486732 30 10 100 0.3 8

I
50400E 50400.0 11275.0 486733 20 3 60 0.3 8
50400E 50400.0 11300.0 486734 50 125 160 0.3 11

50600£ 50600.0 9400.0 486768 55 30 '" 0.3 7
50600E 50600.0 9425.0 486769 50 35 110 0.3 8
50600£ 50600.0 9450.0 486770 " 75 lOS 0.3 ,

I 50600£ 50600.0 9475.0 486771 " 20 60 0.3 3
50600E 50600.0 9500.0 486772 <0 15 60 0.3 ,
50600E 50600.0 9525.0 486773 <0 15 70 0.' ,
50600E 50600.0 9550.0 486774 30 30 65 0.3 7
50600£ 50600.0 9575.0 486775 " 35 70 0.' 10

I
50600E 50600.0 9600.0 486776 " 25 lOS 0.3 7
50600£ 50600.0 9625.0 486777 <0 30 100 0.3 8
50600£ 50600.0 9650.0 486778 <0 " 85 0.' 8
50600£ 50600.0 9700.0 486780 " 30 OS 0.3 ,
50600£ 50600.0 9725.0 486781 30 5 OS 0.3 3
50600£ 50600.0 9750.0 486782 " , 85 0.' ,

I
50600£ 50600.0 9775.0 486783 <0 20 100 0.3 8
50600£ 50600.0 9800.0 <48678<4 15 20 55 0.' 8
50600£ 50600.0 9825.0 '186785 15 15 " 0.3 5
50600£ 50600.0 9850.0 '186786 15 25 " 0.3 7
50600£ 50600.0 9875.0 486787 15 15 " 0.3 5
50600£ 50600.0 9900.0 '186788 35 35 7' 0.3 ,

I
50600£ 50600.0 9925.0 <486789 10 15 110 0.3 ,
50600£ 50600.0 9950.0 486790 20 25 60 0.' ,
50600£ 50600.0 9975.0 486791 15 20 90 0.3 ,
50600£ 50600.0 10000.0 486792 <0 25 75 0.3 ,
50600£ 50600.0 10025.0 486793 110 15 SO 0.3 ,
50600£ 50600.0 10050.0 486794 75 3 50 0.3 ,

I 50600£ 50600.0 10075.0 486795 SO , 65 0.3 3
50600£ 50600.0 10100.0 486796 165 130 115 0.3 ,
50600£ 50600.0 10125.0 .1186797 115 20 OS 0.3 7
50600£ 50600.0 10150.0 486798 190 30 110 0.3 ,
50600£ 50600.0 10175.0 486799 180 20 "0 0.3 ,
50600£ 50600.0 10200.0 486800 '" 10 105 0.3 ,

I 50600£ 50600.0 10225.0 486801 lB' 15 BO 0.3 ,
50600£ 50600.0 10250.0 486802 160 30 60 0.3 17
50600£ 50600.0 10275.0 486803 110 20 7' 0.3 ,
50600£ 50600.0 10300.0 486804 110 20 90 0.3 B
50600£ 50600.0 10325.0 486805 '" 20 65 0.' 5

I
50600£ 50600.0 10350.0 '186806 7' 30 90 0.3 ,
50600£ 50600.0 10375.0 486B07 7' 65 140 0.3 8
50600£ 50600.0 10400.0 4B6808 " " 120 0.3 9
50600£ 50600.0 10425.0 '186809 <0 25 120 0.3 ,
50600£ 50600.0 10450.0 486810 " " '" 0.3 ,
50600£ 50600.0 10475.0 486811 65 30 135 0.' ,

I
50600£ 50600.0 10500.0 486812 25 30 110 0.3 ,
50600£ 50600.0 10525.0 486813 20 25 120 .5 , :;
50600£ 50600.0 10550.0 486814 " " lSO 0.' ,
50600£ 50600.0 10575.0 486815 65 55 170 ·, 8
50600£ 50600.0 10600.0 486816 " 50 160 0.3 7
50600£ 50600.0 10625.0 486817 " " 165 0.3 8

I
50600£ 50600.0 10650.0 486818 25 30 140 0.3 6
50600£ 50600.0 10675.0 486B19 80 25 110 0.3 9
50600£ 50600.0 10700.0 486820 35 25 110 0.3 8
50600£ 50600.0 10725.0 486821 " 35 135 .5 7
50600£ 50600.0 10750.0 486822 30 35 150 0.3 ,
50600£ 50600.0 10775.0 486823 25 35 150 .5 7

I 50600£ 50600.0 10800.0 486824 20 30 '" 0.3 ,
50600£ 50600.0 10825.0 486825 65 90 125 0.3 14
50600£ 50600.0 10850.0 486826 75 90 110 • 5 15
50600£ 50600.0 10875.0 486827 65 75 110 • 5 12
50600£ 50600.0 10900.0 486828 55 50 105 0.3 13

I
50600£ 50600.0 10925.0 486829 " 3 55 0.3 7
50600£ 50600.0 10950.0 486830 20 15 70 0.' 9
50600£ 50600.0 10975.0 486831 25 20 70 .5 8
50600£ 50600.0 11000.0 486832 " 15 115 .5 7
50600£ 50600.0 11025.0 486833 25 35 80 0.3 ,
50600£ 50600.0 11050.0 486834 35 2S 70 0.3 ,

I
50600£ 50600.0 11075.0 'l86835 55 " 80 0.3 6
50600£ 50600.0 11100.0 486836 155 " 75 0.3 •50600£ 50600.0 11125.0 486831 55 " 95 0.3 7
50600£ 50600.0 11150.0 486838 " " 100 0.3 8
50600£ 50600.0 11115.0 486839 30 " 80 0.3 12
50600£ 50600.0 11200.0 486840 " 55 95 0.3 15

I
50600£ 50600.0 11225.0 4868'll 30 2S 90 0.' 10
50600£ 50600.0 11250.0 4868'l2 35 35 85 0.3 8
50600£ 50600.0 11275.0 4868'13 70 70 90 0.3 9

I
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50600£ 50600.0 11300.0 486844 70 25 75 0.3 10

SOaOOE 50800.0 9400.0 486878 75 10 65 0.3 7

I 50800E 50800.0 9425.0 486879 60 3 65 0.3 7
50800£ 50800.0 9450.0 486880 80 10 75 0.3 6
50800E 50800.0 9475.0 486881 65 5 80 0.3 6
50800E 50800.0 9500.0 486882 35 10 85 0.3 3
50800E 50800.0 9525.0 486883 15 3 SO 0.3 5

I
50800£ 50800.0 9550.0 486884 10 3 60 0.3 5
50800E 50800.0 9575.0 486885 25 10 65 0.3 7
50800£ 50800.0 9600.0 486886 20 20 55 0.3 6
50800E 50800.0 9625.0 ./le68S? 25 20 60 0.3 •SeaOOE 50800.0 9650.0 486888 15 20 70 0.3 ,
50800E 50800.0 9675.0 486889 .0 .0 105 0.3 6

I
50800E 50800.0 9700.0 486890 .0 .0 110 0.3 ,
50aOOE 50800.0 9725.0 486891 20 5 65 0.3 6
50800E 50800.0 9750.0 486892 20 35 65 0.3 7
50800£ 50800.0 9775.0 486893 130 10 120 0.3 3
50800E 50800.0 9800.0 4S-6894 '5 10 115 .5 5
50800E 50800.0 9825.0 486895 100 20 105 0.3 6

I
50800E 50800.0 9850.0 486896 115 35 125 0.3 6
50800E 50800.0 9815.0 486891 4S 20 85 0.3 5
50800E 50800.0 9900.0 486898 SO 15 '0 .5 3
50800E 50800.0 9925.0 486899 55 25 80 0.3 •50800E 50800.0 9950.0 486900 35 15 55 0.3 6
50800E 50800.0 9915.0 486901 4S 10 75 0.3 6

I 50800E 50800.0 10000.0 486902 60 20 110 0.3 7
50800E 50800.0 10025.0 486903 OS 15 120 0.3 •50800E 50800.0 10050.0 486904 85 15 180 0.3 •S0800E 50800.0 10015.0 486905 85 20 120 0.3 5
50800E 50800.0 10100.0 486906 100 35 130 0.3 7
50800E 50800.0 10125.0 486901 110 20 125 0.3 5

I 50800E 50800.0 10150.0 4869:08 75 15 105 .5 5
50800E 50800.0 10115.0 486909 85 10 115 .5 7
50800E 50800.0 10200.0 486910 65 10 140 0.3 8
50800E 50800.0 10225.0 486911 115 10 130 0.3 6
50800E 50800.0 10250.0 486912 60 10 105 0.3 3

I
50800E 50800.0 10215.0 486913 SO 10 135 .5 5
50800E 50800.0 10300.0 486914 '0 5 OS 0.3 8
50800E 50800.0 10325.0 486915 65 15 '0 0.3 7
50800E 50800.0 10350.0 486916 35 15 70 0.3 •50800E 50800.0 10315.0 486911 25 10 70 0.3 .5
50800E: 50800.0 10400.0 486918 30 35 140 0.3 2

I
50800E 50800.0 10425.0 486919 30 35 170 0.3 1
50800E 50800.0 10450.0 486920 35 35 175 0.3 .5
50800E 50800.0 10475.0 486921 230 85 165 0.3 3
50800E 50800.0 10500.0 486922 280 115 155 0.3 1
50800E 50800.0 10525.0 486923 545 330 190 0.3 2
50800E 50800.0 10550.0 486924 75 100 155 0.3 3

I
50800E 50800.0 10575.0 4865125 55 60 140 0.3 3
50800E 50800.0 10600.0 486926 60 4S 125 0.3 .5
50800E 50800.0 10625.0 486921 60 30 105 0.3 2
50800E 50800.0 10650.0 486928 75 SO 100 0.3 2
50800E 50800.0 10675.0 486929 75 4S 130 0.3 2
50800E 50800.0 10700.0 486930 75 65 115 0.3 5

I 50800E 50800.0 10725.0 486931 135 55 lB5 0.3 2
50800E 50800.0 10150.0 486932 SO 30 120 0.3 1
50800E 50800.0 10715.0 486933 60 .0 110 0.3 3
5-0800E 50800.0 10800.0 486934 15 30 as 0.3 1
50800E 50800.0 10825.0 486935 .0 15 '0 0.3 .5
50800E 50800.0 10850.0 486936 15 10 65 .; .5

I 50800£ 50800.0 10815.0 486937 10 15 .0 0.3 .5
50800E 50800.0 10900.0 486938 35 35 70 0.3 .5
50800£ 50800.0 10925.0 486939 55 4S 85 0.3 ,
50800£ 50800.0 10950.0 486940 SO .0 '0 0.3 7 >50800E 50800.0 10975.0 486941 65 4S as 0.3 ,

I
50800£ 50800.0 11000.0 486942 .0 35 '0 0.3 8
50800£ 50800.0 11025.0 486943 35 60 130 .5 6

~50800£ 50800.0 11050.0 486944 140 255 365 0.3 15
50800£ 50800.0 11075.0 486945 65 205 265 0.3 ,
50800£ 50800.0 11100.0 486946 60 210 130 0.3 8
50800£ 50800.0 11125.0 486947 20 55 85 0.3 6

I
50800£ 50800.0 11150.0 486948 30 SO 85 0.3 8
50800£ 50800.0 11175.0 486949 15 4S '0 0.3 6
50800£ 50800.0 11200.0 486950 '0 OS 130 0.3 6
50800£ 50800.0 11225.0 486951 25 85 110 0.3 7
50800£ 50800.0 11250.0 486952 20 110 110 0.3 11
50800E 50800.0 11215.0 486953 15 '0 85 0.3 10

I 50BOO£ 50800.0 11300.0 486954 10 55 65 0.3 12

51000E 51000.0 9400.0 48302B 70 15 70 .5 6
51000E 51000.0 9425.0 483029 115 20 80 0.3 7
51000£ 51000.0 9-450.0 483030 65 20 OS 0.3 ;
51000£ 51000.0 9475.0 483031 .0 20 65 0.3 2

I 51000E 51000.0 9500.0 483032 20 '0 55 0.3 6
51000E 51000.0 9525.0 483033 20 30 60 0.3 5
51000E 51000.0 9550.0 483034 15 4S SO 0.3 5
S1000E 51000.0 9575.0 483035 35 '0 85 0.3 •51000E 51000.0 9600.0 483036 120 25 175 0.3 3

I
51000E 51000.0 9625.0 483037 85 30 140 0.3 •51000E 51000.0 9650.0 483038 4S 30 120 0.3 •S1000E 51000.0 9615.0 483039 15 25 105 0.3 2
510 ODE 51000.0 9700.0 483040 55 SO 110 .5 6
51000E 51000.0 9725.0 483041 SO .0 100 0.3 5
51000E 51000.0 9750.0 483042 '0 35 150 0.3 6

I
51000E 51000.0 9175.0 483043 110 30 110 0.3 6
51000E 51000.0 9800.0 483044 OS 25 '0 0.3 6
51000£ 51000.0 9825.0 483045 120 25 75 0.3 1

I
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SlOaOE 51000.0 9850.0 -463046 230 20 185 0.3 •51000E 51000.0 9875.0 463047 105 25 115 .5 5

I
51000t 51000.0 9900.0 483048 130 20 115 .5 •51000E 51000.0 9925.0 483049 250 15 105 1.0 6
51000E 51000.0 9950.0 483050 205 10 .0 .5 3
51000E 51000.0 9975.0 483051 150 30 105 .5 5
51000E 51000.0 10000.0 483052 305 35 145 .5 6
51000E 51000.0 10025.0 '183053 95 20 145 .5 5

I
51000E 51000.0 10050.0 483054 160 10 150 0.3 •510COE 51000.0 10075.0 483055 315 10 175 .5 5
510aOE 51000.0 10100.0 -483056 235 10 130 0.3 8
51000E 51000.0 10125.0 483057 140 5 130 0.3 •510aOE 51000.0 10150.0 483058 25 30 115 .5 •51000E 51000.0 10175.0 483059 20 '0 115 .5 5

I
51 DaDE 51000.0 10200.0 483060 20 10 95 0.3 6
51 DaDE 51000.0 10225.0 483061 135 3 110 1.0 18
51000E 51000.0 10250.0 483062 '45 10 170 .5 24
51000E: 51000.0 10275.0 '183063 50 10 .0 .5 "51000E 51000.0 10300.0 483064 35 15 125 1.0 "51000E 51000.0 10325.0 483065 25 20 125 0.3 18

I 51000E 51000.0 10350.0 483066 20 20 115 .5 5
51000E 51000.0 10375.0 483067 15 15 110 .5 6
51000E 51000.0 10400.0 483068 20 25 125 .5 •51000£ 51000.0 10425.0 483069 15 15 110 .5 6
51000E 51000.0 10450.0 <483070 15 15 105 0.3 6

I
51000£ 51000.0 10-475.0 '183071 25 45 140 .5 1
51000£ 51000.0 10500.0 483072 15 25 105 0.3 ,
51000E 51000.0 10525.0 483073 25 45 125 0.3 3
51000£ 51000.0 10550.0 '183074 25 30 105 .5 •51000E 51000.0 ]0575.0 <483075 25 25 100 1.0 5
51000£ 51000.0 10600.0 '183076 45 30 135 1.0 14

I
5]000E 5]000.0 10625.0 483077 '0 25 105 0.3 .5
51000E 51000.0 10675.0 483079 65 50 150 .5 11
5]000E 51000.0 10700.0 483080 45 70 130 .5 ,
s]OOOE 51000.0 ]0725.0 483081 45 65 100 0.3 11
51000E 51000.0 10750.0 483082 45 35 105 .5 8
51000E 51000.0 10775.0 4830B3 55 105 110 0.3 13

I
51000E 51000.0 10800.0 4B30B4 75 245 115 .5 38
51000E 51000.0 10825.0 '183085 40 95 95 0.3 '8
51000E 51000.0 10850.0 483086 50 150 110 .5 25
51000E 51000.0 10875.0 483087 15 .0 55 .5 10
51000E 5]000.0 10900.0 4830BB 15 30 50 .5 7
51000E 51000.0 10925.0 483089 5 5 25 0.3 5

I
51000E 51000.0 10950.0 483090 10 10 35 0.3 6
51000E 51000.0 10975.0 483091 5 10 25 0.3 •51000E 51000.0 11000.0 483092 10 3 25 0.3 1
51000E 51000.0 11025.0 483093 3 10 '0 0.3 ,
51000E 51000.0 11050.0 483094 5 3 15 0.3 .5
51000E 51000.0 11075.0 483095 10 5 15 0.3 .5

I 51000E 51000.0 11100.0 483096 80 60 75 0.3 6
51000E 51000.0 11125.0 483097 10 10 25 0.3 1
51000E 51000.0 11150.0 483098 35 .0 65 0.3 3
51000E 51000.0 11175.0 483099 20 20 45 0.3 1
51000E 51000.0 11200.0 483100 10 15 35 0.3 1
51000E 51000.0 11225.0 48]101 10 10 25 0.3 .5

I 51000E 51000.0 11250.0 l!I83102 15 30 50 0.3 1
51000E 51000.0 11275.0 483103 5 15 35 0.3 .5
51000E 51000.0 11]00.0 483104 25 175 130 0.3 11

51200E 51200.0 9400.0 48]H6 30 30 125 0.3 5

I
51200E 51200.0 9425.0 483147 35 25 95 0.3 11
51200E 51200.0 9l!150.0 483148 15 10 .0 0.3 7
51200E 51200.0 9475.0 483149 15 10 30 0.3 •51200E 51200.0 9500.0 483150 30 35 65 0.3 8 ;.

51200E 51200.0 9525.0 483151 30 .0 105 0.3 6
51200E 51200.0 9550.0 483152 60 30 85 0.3 8

I
51200E 51200.0 9575.0 483153 55 3D 115 0.3 • '"51200E 51200.0 9600.0 483154 70 35 115 0.3 10 i:
51200E 5] 200.0 9625.0 483155 65 35 110 0.3 11
51200E 51200.0 9650.0 483156 80 35 130 0.3 11
5]200E 51200.0 9675.0 483157 75 45 150 0.3 10
51200E 51200.0 9700.0 483158 125 50 150 0.3 10

I 51200£ 51200.0 9725.0 483159 140 .0 125 0.3 •51200E 51200.0 9750.0 483160 100 .0 115 0.3 8
51200£ 51200.0 9775.0 483161 125 30 135 0.3 10
51200E 51200.0 9800.0 483162 130 3D 115 0.3 8
51200E 51200.0 9825.0 483163 45 15 125 0.3 6
51200E 51200.0 9850.0 483164 60 15 130 0.3 7

I 51200£ 51200.0 9875.0 483165 80 10 120 0.3 6
51200E 51200.0 9900.0 483166 105 30 115 0.3 •51200£ 51200.0 9925.0 '183167 110 15 125 0.3 7
51200£ 51200.0 9950.0 483168 165 10 120 0.3 7
51200E 51200.0 9975.0 <483169 160 15 .0 0.3 10

I
51200E 51200.0 10000.0 '183170 ,.0 20 100 0.3 11
51200£ 51200.0 10025.0 '183171 125 45 115 0.3 10
51200E 51200.0 10050.0 483172 30 15 100 0.3 6

51600£ 51600.0 9400.0 483316 5 3 10 0.3 3
51600E 51600.0 9425.0 483317 20 25 35 0.3 6

I
51600E 51600.0 9450.0 483318 20 15 30 0.3 8
51600E 51600.0 9475.0 4B3319 10 3 10 0.3 •51600E 51600.0 9500.0 483320 35 15 35 0.3 7
51600E 51600.0 9525.0 483321 15 15 20 0.3 5
51600E 51600.0 9550.0 483322 5 3 10 0.3 2
51600£ 51600.0 9575.0 483323 5 3 30 0.3 3

I 51600£ 51600.0 9600.0 48332'1 10 3 '0 0.3 5
51600E 51600.0 9625.0 483325 10 3 15 0.3 3
51600£ 51600.0 9650.0 483326 5 3 10 0.3 2

I
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51600E 51600.0 9675.0 '183327 10 3 15 0.3 ,
SlfiOOE 51600.0 !noo.o 483328 5 3 10 0.3 3

SlBDOE 51800.0 9400.0 483404 5 3 10 0.3 .5
SlBDOE 51800.0 9425.0 483405 10 , 10 0.3 ·,
51800E 51800.0 9450.0 483406 3 3 5 0.3 .5
51BOOE 51800.0 9475.0 483407 3 10 , 0.3 ·,
S1800E 51800.0 9500.0 483408 3 5 5 0.3 ·,
S2000E 52000.0 9400.0 483484 3 , 5 0.3 .5
S2000E 52000.0 9425.0 483495 3 3 5 0.3 ·,
52000E: 52000.0 9450.0 483486 , 10 10 0.3 .5
52000E 52000.0 9475.0 483487 3 10 10 0.3 ·,
52000E: 52000.0 9500.0 483488 3 3 , 0.3 .5

52200£ 52200.0 9400.0 483564 25 30 45 0.3 7
52200£ 52200.0 9425.0 483565 25 30 50 0.3 7
52200E 52200.0 9450.0 483566 55 25 105 0.3 5
52200E 52200.0 9475.0 483567 20 20 45 0.3 •52200£ 52200.0 9500.0 483568 2' 30 45 0.3 6

52400E: 52400.0 9'100.0 483644 20 20 55 0.3 10
524DOE 52400.0 9425.0 483645 3 10 30 0.3 4
52400E 52400.0 9450.0 483646 10 5 35 0.3 5
52400E 52400.0 9'l75.0 483647 15 10 55 0.3 9
52'l00E 52400.0 9500.0 483648 , 10 30 0.3 5

603035
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APPENDIX 2

Field descriptions and sample locations of rock chip samples

submitted for petrological and geochemical analysis.

P indicates sample submitted for petrology

G indicates sample submitted for geochemical analysis



Co-ordinates Field Description

603037

448900E, 5410250N

448l30E, 5411l50N

448l35E, 5411155N

448650E, 54l08l8N

448320E, 54l08l0N

448l60E, 5411380N

448l60E, 5411380N

448280E, 5411500N

448930E, 5410248N

448240E, 541075N Bedded brown, orange and green

siltstone.

449100E, 5410200N Altered basalt. Pb soil geo­

chemical high.

449l00E, 5410200N Altered basalt. Pb soil geo­

chemical high.

448350E, 5410890N Basalt with angular dacite

fragments. Accessory pyrite and

magnetite (magnetic).

Altered basalt.

Magnetic basaltic green lava

breccia.

Bedded shale.

Massive specular haematite,

magnetite, quartz rock.

Polymict lapilli volcaniclastic

Mottled pink, white and black

rock.

Haematite altered basalt.

Basalt (silicified?).

Altered basalt. Pb soil anomaly

eastern hill.

Altered basalt, Pb anomaly.

449800E, 5409930N Pale green, fine grained weakly

vesicular lava with occasional

fuchsite spotting.

449470E, 5409770N Fresh, fine grained green basalt

with very weak calcite

alteration and rare haematite

veinlets?jbands.

513424 P G

513425 P

513426 P

513427 P G

513429 P

513430 P G

513431 P G

513432 P

513453 G

513454 G

515339 P G

513421 P

515340 P G

513420 P

513422 G

Sample

513423 P
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515341 P G

515342 P G

515343 G

515344 G

515345 P G

515346 P G

515354 G

603038

449200E, 5409800N Maroon coloured, strongly

haematite altered fine grained

lava with vesicles filled with

calcite and ?chlorite.

449070E, 5410030N Green-brown medium grained,

strongly feldspar porphyritic,

weakly vesicular andesite or

basalt lava with visible

?chlorite altered ?mafic

phenocrysts.

448650E, 5409740N Massive, fine grained weakly

feldspar phyric basalt with weak

?feldspar ?silica alteration.

448420E, 5409900N Massive green feldspar phyric

andesite or basalt lava.

449050E, 5410130N Massive blue-green strongly

feldspar phyric, moderately

calcite altered, weakly

vesicular andesite or basalt

lava with minor disseminated

pyrite.

449980E, 5410000N Dark brown, weakly vesicular

?basalt lava with minor ?quartz

filling in some vesicles.

449350E, 5409470N Massive very fine grained

purple-r~d hae~tite stained

volcanic rqck ~ith occasional

specular haematite.
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515355 G

515356 P G

515357 P G

515358 G

515359 P G

603039

449750E, 5409450N Massive, dark green, very fine

grained, weakly haematite

altered, ?basalt with common

calcite filled vesicles.

449315E, 5409485N Dark green, weakly haematite

and calcite altered? basalt with

common feldspar and ?chlorite

altered mafic phenocrysts and

containing common disseminated

pyrite.

448875E, 5409455N Green fine to medium grained

weakly calcite altered andesite

or basalt lava with rare

feldspar and occasional black

?mafic phenocrysts and

containing disseminated

pyrite.

448865E, 5409455N Minor float of yellow-orange

fine grained ?dacite lava with

occasional quartz and feldspar

phenocrysts, containing minor

?quartz-haematite veinlets and

traces of pyrite.

448330E, 5409560N Medium grained volcaniclastic

with quartz and feldspar

?phenocrysts and rounded

?dacitic fragments within a

green matrix.
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APPENDIX 3

Petrological descriptions of rock chip samples

(Descriptions provided by:

Dr. A. Crawford, University of Tasmania).



••
i~.
:.:

~.
~;.'.
:::

••:.
••••••
I·.
;.
[.

••••
I

•

~.._ II .... .l

603041

SAMPLE NUMBER: 513420

SUMMARY:

This Is a very boring slightly ferruglnlzed mudstone with

a weak fracture cleavage•

HAND SPECIMEN:

This is a very fine-grained reddish-brown weakly bedded

mudstone or tuffaceous mudstone.

THIN SECTION DESCRIPTION:

This rock is a very fine-grained sedIment containIng a very small

component of detrital quartz grains less than 0.01 mm across and

occasional detrital muscovite flakes In a sericite-quartz

microcrystalline groundmass spotted by tiny equidimensional grains of

reddish brown, almost isotropic limonite or goethite.

The rock is pervaded by a meshwork of fine, subparallel wavy

fractures that define a very weak fracture cleavage. It Is not possible to

determine whether this sample has a tuffaceous component. The detrital

muscovite supports at least some of the detrital fraction coming from

probable pelitic metamorphics.
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SAMPLE NUMBER: 513421

SUMMARY:

This rock Is an epldosite derived from an auglte+
plagloclase-phyrlc andesite or basalt.

HAND SPECIMEN:
This is a massive mottled yellow-tan coloured fairly fine-grained

metavolcanic almost identical in hand specimen to the previous sample.

THIN SECTION DESCRIPTION:
This rock Is like the previous two samples In that It Is composed

entirely of epidote and subordinate quartz. However unlike the previous

samples, It does retain in places textural evidence of the lava from which

It was derived. The protolith of this sample was almost certainly a

slightly vesicular highly porphyritic andesite or basalt with an
exceptionally fine-grained vitrophyric groundmass. Former phenocrysts

of plagioclase and augite, and also possibly olivine, are totally
pseudomorphed by mUlti-crystalline aggregates of anhedral polygonal

epidote grains. The devitrified groundmass is replaced by an almost

isotropic mass composed dominantly of very fine-grained dirty epidote.

Quartz is generally more coarse-grained than any epidote In the sample,
and appears to form fracture fillings; however, very fine-grained cherty

quartz is distributed throughout the rock, intergrown with epidote. No
other minerals were observed in this saction.

..
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THIN SECTION DESCRIPTION:

This sample is very similar to the sample described above, but Is

even more Informative as to the precursor rock type. It is now almost
entirely composed of quartz and epidote. However, very clear evidence

that the protolith was a quite vesicular, porphyritic basaltic lava is

preserved. Former vesicles are undeformed, and up to 4mm across, but

are filled by spherulitic to polygonal quartz aggregates. They make up

about 10 modal% of the rock. Cores of some vesicles (amygdales) are

filled by epidote and occasional well-crystallized sericite and weakly

pleochroic biotite (or remarkably birefringent chlorite). Former
phenocryst shapes are well preserved, although the phenocrysts are now

replaced by polycrystalline epidote intergrowths. Most phenocrysts have
unambiguous plagioclase crystal morphology, although both augite and

olivine shapes are not uncommon. Former olivine crystal shapes, with

distinctive terminations, are reasonably common, and strongly support an

basaltic precursor for this rock; these are mainly replaced by very
fine-grained cherty quartz Intergrowths.

The groundmass of this basalt was very fine-grained, probably

glassy, and is now replaced by almost Isotropic dirty very fine-grained

epidote, as In the previous sample. No opaque oxide or sulphide phases

are left In this sample.

I
·1
;1

I
I
I
ill
"i

I
I
I
I
I
I,

.. I
I
I
I
I
I
I
I

04?

SAMPLE NUMBER: 513422

SUMMARY:
This rock Is an epldoslte derived from a vesicular

ollvlne+auglte+plagloclase-phyrlc basaltic lava.

HAND SPECIMEN:
This Is a massive mottled beige-coloured fine- to medlum­

grained metavolcanic almost Identical In hand specimen to the two

previous samples; vague evidence of a former porphyritic texture Is

preserved.

603043
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603044

SAMPLE NUMBER: 1513425 and 1513423

SUMMARY:
These are virtually Identical eplclastlc sandstones

dominated by felsic volcanic rock fragments and volcanic
quartz, feldspar and minor augite graIns.

HAND SPECIMEN:
These are dark grey fairly coarse-grained epiclastlc sandstones

with fine-grained volcanic lithic clasts to about 12mm across, but

generally much smaller, and abundant small detrital quartz and feldspar
grains.

THIN SECTION DESCRIPTION:
In thin section, these samples are seen to be essentially Identical

volcanogenic sandstones, with more than 80 modal% of the rock being

composed of rounded to subrounded lithic fragments or monomineralic

clasts of felspar, quartz or augite. The dominant clast population Is

represented by sericitized blocky albite phenocrysts to 2mm across that

are generally euhedral or subhedral, and show little or no rounding. They

are typical of feldspar phenocrysts occurring In felsic Mount Read

Volcanics. Volcanic quartz grains are also present, forming perhaps 5

modal% of both samples; these are resorbed euhedra often containing

chloritlzed round melt Inclusions. Fractured subhedral augite

phenocrysts to about 1mm long form about 1 modal% of 425, and probably

twic this amount in 423; they are partially to totally replaced by calcite

and green chlorite. Sample 513423 contains also a few small pleochroic

green primary hornblende phenocryst fragments. Finally, at least 3
modal% of both rocks Is made up of large, leucoxenized equldimensional
FeTi oxide phenocrysts.

The lithic clast population in both sandstones Is varied in texture,

but is dominated by feldspar- or feldspar+quartz-phyric dacitic to

rhyolitic lavas. Their textures are a function of the inter-relationships

between cooling rate and extent of devitrification of former glass.o.
Sample 423 contains several andesitlc fragments with abundant augite

and plagioclase phenocrysts. Only two or three grains of probably

sedimentary or pelitic metamorphic provenance were noted, and these are
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quartz sandstone or quartzite. One Interesting fact about the volcanic

clasts Is that two or three dacitic to rhyolitic fragments in this sample
show extensive calcite alteration, whereas all the others are
calcite-free; I take this to Indicate that the carbonate-alteration of

these fragments occurred pre-erosion and transportation. and Is

therefore a Cambrian alteration event.

The groundmass of both samples Is a felsic silty ash that probably

erupted simultaneously with the abundant unrounded feldspar

phenocrysts. and was redeposited as mass flow units that picked up their
diverse volcanic components during slumping off the sides of volcanoes.
Patches and fracture fillings of green chlorite are abundant through the

groundmass.
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THIN SECTION DESCRIPTION:
This sample Is also an epidosite, being composed virtually

entirely of well-crystallized epidote and quartz. The primary texture of

the rock Is destroyed, and the only evidence of the former nature of the

rock is a few relic crystal outlines of grains now replaced by very

fine-grained quartz Intergrowths. These shapes are most similar to

augite crystalS, and probably represent former phenocrysts.

The epidote that dominates this rock forms dense masses of

Intergrown. fractured and inclusion-filled anhedral dirty yellow crystals

Intergrown with quartz. The latter mineral makes up considerably less of
this rock than the previous sample, and no altered FeTi oxides or possible
sulphides are left either. It is impossible to determine from this rock

what its precursor lithology was, but based on previous experience and a

literature review, basaltic or andesitic protoliths seem most likely.

603046
045

HAND SPECIMEN:
This Is a massive yellowish brown fairly fine-grained meta­

volcanic containing abundant epidote.

SAMPLE NUMBER: 513424

SUMMARY:
This rock was probably originally a basalt or andesite,

but It has been totally replaced by epidote and quartz to form

an epldoslte.
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SAMPLE NUMBER: 513426

SUMMARY:
This rock Is a shale derived from pelitic metamorphlcs,

but containing several elliptical to flattened concretions that
appear to be volcanic lapllli.

HAND SPECIMEN:
This Is a weakly cleaved olive green-brown shale with several

small flattened elliptical to augen-shaped concretionary structures about

5mm long and 2mm thick parallel to bedding.

THIN SECTION DESCRIPTION:

In thin section, this sample Is seen to be a very fine-grained

sedimentary rock with a weak fracture cleavage. Framework grains make
up about 1-2 modal% of the sample and are dominantly angular quartz and
detrital muscovite, both less than O.05mm maximum grainsize. The
detrital muscovite flakes define bedding that Is parallel to a weak

fracture cleavage that forms a network of subparallel fractures cutting

the rock. These fractures are sites of strong Fe-staining of sericitlc or

clayey material that forms the Irresolvable matrix of this sample. The

abundant detrital muscovite flakes suggest that this sample may have
been mainly derived from pelitic metamorphlcs.

The two concretions are difficult to interpret. They are both sites
of strong IImonite(?) alteration of clayey material, but both also contain

several subrounded quartz grains and one contains what looks very like

two small sericitized feldspar phenocrysts. Although this assignment is

far from definitive, I think these may be small formerly glassy volcanic
clasts or lapilll deposited simultaneously with the shale, but becoming
siles of preferential sericitization and limonite replacement.

"
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SAMPLE NUMBER: 613427

SUMMARY:
This rock Is a magnetite-hematite ± K-feldspar assemblage

resulting from Intense hydrothermal alteration and veining of an
uncertain precursor. No sulphide minerals were observed. "

THIN·SECTION DESCRIPTION:
The section consists of -85 modal % opaque oxides, and -15 %

silicates. The oxides comprise -65% magnetite, and 35% hematite.
Silicates comprise -90% K-feldspar, 10 % quartz, with accessory
hematltised relicts after chlorite. K-feldspar Is weakly to moderately
seriticised. No sulphide minerals, or sulphide alterationlweathering
products were observed.

In detail the paragenetically earliest phase is medium-grained (av.
0.1 mm), disseminated, moderately-sericitised K-feldspar, forming 0.2 ­
0.5 mm clots throughout the slide, which have commonly been plucked
during the section-making process. These are embayed by coarse
anhedral magnetite.

Magnetite Is mainly massive, but in several areas forms
distinctive blocky lathes not normally characteristic of magnetite
growth. They are Identified as pseudomorphs after coarse hematite.
Their long axes are randomly orientated.

Specular hematite variably alters grain boudaries and cleavages
within magnetite. This alteration is most intense around small (1-5 mm)
K-feldspar-quartz ± chlorite veins, where hematite forms a mesh of thin
randomly orientated blades and lathes.

The paragenetically latest event is the development of fine (1 -2
mm wide) K-feldspar veins, weakly setiticised, with ~ fiber growth form
transverse to the fracture walls.

Overall there is no sign of a sedimentary layering or compositional
banding which might identify this rock as a seafloor precipitate. The
random orientation of early and late hematite lathes is more
characteristic of sub-surface hydrothermal alteration. There is little
evidence of structural deformation at a thin-section scale.

Summary Paragenetlc Sequence:
(1 )Low-grade feldspar alteration of an unknown precursor.
(2)Hematite growth.
(3)Magnetite alteration of hematite, and magnetite growth.
(4)Partial hematite alteration of magnetite, feldspar veining,
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serlcltlsatlon.
(5)Mlnor cross-cuttlng feldspar veining.

Additional Comments: Magnetite and hematite In hydrothermal
alteration can ooeur In skarn, shear-related, sUb-voloanlo and seafloor
settings. Copper mineralisation Is most commonly associated with It ±
Au, Co, Ba, Wand Sn. •.



SAMPLE NUMBER: 613429

603050

HAND SPECIMEN:

This is a dark grey-green coarse grained epiclastlc sandstone with

rounded grains of fine-grained metavolcanic rocks to almost 1cm across.

,~ ..'."I,.",...SI .......-.Iol-

THIN SECTION DESCRIPTION:
In thin section, this rock Is seen to be composed of detritus from

two dominant sources, a Precambrian pelitic metamorphic terrain and a

felsic volcanic terrain. The latter is dominant, and is represented by

abundant detrital feldspar grains that are barely rounded but totally

sericilized blocky phenocrysts. Volcanic quartz grains are also common,

and generally retain some crystal faces; most are less than 1mm across.

Subrounded lithic fragments of felsic lavas with small phenocrysts of

quartz and feldspar are also well represented, and discrete large, detrital

leucoxenlzed FeTi oxide crystals are common.

Pelitic metamorphic-derived rock fragments range up to 6mm

across, and range from fairly coarse-grained quartzite with no mica,

through quartz sandstone with a small detrital mica component, to highly
micaceous sandstones.

The matrix of this sample is fairly uniform textured and very

fine-grained and has a partiCUlarly 'volcanic' look about it. It Is

essentially a quartz-albite ± sericite intergrowth that seems to host the

feldspar grains almost as a lava entrains phenocrysts. I suggest that this

sample is a mass flow deposit resulting from explosive eruption and

reworking of a feldspar-phyric dacitic to rhyolitic ash.

SUMMARY:
This Is a coarse eplclastic mass flow sandstone derived

mainly from rhyolitic to dacitic volcanics, but containing a
significant lithic fraction derived from pelitic metamorphics.
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THIN SECTION DESCRIPTION:

In thin section, this sample is seen to be composed almost

entirely of quartz and epidote. The rock has a patchy texture defined by
two mineralogical domains, that are reflected as lighter and darker areas
In the mottled handspecimen. The darker areas in thin section are

dominated by dense intergrowths of anhedral, slightly prismatic very

pale yellow epidote grains mainly I~ss than 0.01 mm long. Progressive
decrease in the modal abundance of epidote and a concomitant Increase In

modal quartz leads to lighter coloured patches, that are essentially a

quartz matrix peppered to varying extents by tiny epidote grains. The

original texture of the protolith has been totally obliterated, and only a
few small albitized plagioclase phenocrysts remain from the primary
mineralogy.

Occasional augen-shaped fracture fillings of almost ribbon quartz

host much larger epidote crystals, up to 0.8mm long, that grow randomly

orientated in the quartz. The only other mineral in this rock is altered

FeTi oxide grains. that are now leucoxenized. Dark brown
manganiferous(?) staining occurs as localized vains in which the epidote

and quartz is coated and eventually replaced by isotropic brown material.

Small opaque grains lacking the fUZZy outlines that characterize

leucoxenized FeTi oxides may be a sulphide phase. but are quite sparse.

This sample is clearly an epidotized intermediate or mafic lava,

with little clues remailJ!ng as to the original mineralogy and texture. A

discussion of epidosltes is appended to this report.

HAND SPECIMEN:
This Is a mottled dark grey rock with an almost holocrystalllne

texture defined by patches of pinkish quartz or feldspar and darker
masses of chlorite or fine-grained epidote.

I
I
I
I
I
I
I
I
I
I
I
I
I
•

I
I
I
I
I
I
I

•

050

SAMPLE NUMBER: 513430

SUMMARY:
This rock Is a thoroughly epldotized mafic or

Intermediate lava (epldoslte).

603051
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THIN SECTION DESCRIPTION:
This sample Is a highly altered strongly porphyritic basalt.

Former plagioclase phenocrysts range in size from about 0.05 to 1mm and

are totally sericitized; they constitute at least 45-50 modal% of this

sample, and have elongate shapes characteristic of plagioclases in
basalts and andesites. Former mafic phenocrysts constitute around 5

modal% of the sample and are pseudomorphed by green pleochroic chlorite

or chlorite pius sericite containing spherical blebs and intergrowths of

secondary quartz. Larger former mafic phenocrysts are around 1mm

across, and are slightly resorbed and fractured looking dominantly

chlorite-quartz-sericite Intergrowths; these are probably altered augite

phenocrysts. Of more definite origin are the euhedral, small former

olivine phenocrysts that are replaced by strongly pleochroic green

chlorite with narrow opacite rims.

The groundmass of this sample probably constitutes less than 50

modal% of the sample, and is dominated by sericitized feldspar

microliles and stubby chloritized augite plates in a dark, strongly

ferruginized (hematitized?) matrix responsible for the dark colour of the

rock. This sample was clearly a highly porphyritic basalt.
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SAMPLE NUMBER: 513431

SUMMARY:
This rock Is a highly porphyritic and strongly serlcltlzed

plagloclase+auglte+ollvlne-phyrlc basaltic lava.

HAND SPECIMEN:
This sample on a freshly cut face Is a dark grey, altered

fine-grained porphyritic volcanic

603052



SAMPLE NUMBER: 613432

.,

SUMMARY:
This rock Is en epldoslte with no texturel evidence of the

protolith preserved.

603053
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THIN SECTION DESCRIPTION:

This rock Is an epldosite texturally close to sample 513430, but

rather finer-grained. It consists of a matrix or 'background' of quartz

crystals up to several mm across with ragged and complexly Intergrown

boundaries against other quartz grains. which host massed to dispersed
very small subhedral prisms of colourless epidote rarely longer than

0.1 mm. The overall texture of the rock falls broadly Into two domains, a

light coloured domain in which epidote is more scattered, and a darker

one In which epidote crystals formed felted and dense masses. Tiny

equlgranular leucoxenlzed FeTI oxide grains are quite common. Scattered

patches and fracture linings of very dark brown manganiferous(?) oxides

are common In parts of the rock. No textural evidence of the original rock
remains, but I suggest that it was a non-vesicular sparsely porphyritic
meta-basalt or meta-andesite.

HAND SPECIMEN:

This is a light green-pale grey massive epidosite with prominent

dendritic bands of manganiferous oxides on fractures, and also pervading

areas of the rock.
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SAMPLE NUMBER: 515339

SUMMARY:
This sample is a crystal vitric tuff with 8 $mallllthic

component. The presence of former augite phenocrysts
suggests that it may have been andeeitic rather than highly
felsic. The alteration Is serlclte-domlnated.

HAND SPECIMEN:
This is a pale grey feldspar-phyric crystal tUff containing smllil

white feldspar phenocrysts and several darker fine-grained lithic clasts
less than 5mm long.

THIN SECTION DESCRIPTION:
As for the previous sample (515350). this rock Is texturally

highly altered, with only traces of the former phenocrysts In a
thoroughly altered groundmass. Around 2 modal% of the sample IS
composed of small sparsely feldspar-phyric felsic volcanic lithic
fragments with small euhedral plagioclase phenocrysts in a dark. ultra
fine-grained formerly glassy matrix. The phenocrysts dispersed
throughOut the remainded of the sample include what were clearly
former plagioclase feldspar phenocrysts. up to about 1mm long and
entirely replaced by sericite. A second type of former phenocryst phase
is represented by sericite-chlorite-Quartz pseudomorphs after a mafic·
phase that has crystal shapes most reminiscent of augite. These are
often dominated by rusty-red stained sericite, and make up about 2-5
modal % of the sample.

The groundmass of this sample is highly altered and of uncertain
primary texture. It consists of a fine-grained intergrowth of quartz and
sericite separated by small streaks and patches of quartz-Iree sericite.
all peppered by tiny FeTI oxide grains. I suggest that this groundmass
was formerly largely glassy to vitrophyric, thai it devitrified to a
Quartz-albile mixture, and that it was then variably sericitized. The
sample Is essentially calcite-free.



HAND SPECIMEN:
This is a maroon vesicular andesitic lava with calcite and chlorite

filling vesicles that are mainly less than 2mm across; altered mafic
phenocrysts are quite abundant set in a very fine·grained and altered red
groundmass.

THIN SECTION DESCRIPTION:
The textural preservation 01 this sample is excellent. The most

striking leature 01 the sample is the large slightly Irregular shaped
vesicles that are filled by bright green Chlorite often with a narrow rim
01 Quartz, and less commonly with a core of coarsely crystalline calcite
and minor fan-shaped bundles of prehnite.

The sample is strongly porphyritic, with approximately 20 modal%
of elongate plagioclase euhedra up to 1.5mm long. These are all
albitized and flecked by sericite and small globular masses of bright
green pumpellyite, but have preserved internal features such as sieve
textures and rows 01 former melt inclusions. Former augite phenocrysts
are mainly altered to calcite, although several of the larger crystals (to
3mm long) have cores of fresh augite preserved within the calcite. These
probably make up about 3 modal% of the sample. Former olivine
phenocrysts, slightly less abundant than the augite, are also easily
identifiable by their crystal shapes and opaeite rims; they are rarely
larger than O.5mm, and are replaced by quartz and chlorite.

The groundmass of this sample was vitrophyric, with tiny
plagioclase laths set in a glassy matrix. The latter has devitrified and
been strongly hematite·altered, producing the intense red colour notable
in the hand specimen.
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SAMPLE NUMBER: 515341

SUMMARY:
This sample Is a former plagloclase+augite+ollvine

-phyrlc vesicular basalt that has suffered a strong
hematite-alteration of the vitrophyric groundmass.

603055



THIN-SECTION DESCRIPTION:
This sample is a well-preserved strongly porphyritic andesite lava

with abundant phenocrysts of plagioclase and less abundant former
mafio phenocrysts in a fine-grained but crystalline groundmass. The
plagioclase phenocrysts are elongate to blocky euhedra and generally
occur in glomeroporphyrilic clots composed of up to 5 crystals, and
sometimes more, that may be up to 5mm across. This crystal shape and
mode of occurrence is characteristic of the transition from andesitlc to
dacitic magma. Alilormer calcic plagioclase phenocrysts have been
albitized, and they are only very slightly flecked by sericitization.
These glomeroclots of albitized plagioclase constitute around 30 rnodal%
of this sample, Former mafic pluHlocrysts make up perhaps 5 modal% of
this lava, and were most likely auglle. Former slightly rounded euhedral
outlines of augite crystals aro well-preserved, but the augite has
invariably been pseudomorphed by a relatively coarse-grained
intergrowth of secondary quartz and subhedral to euhedral very pale
coloured epidote (almost clinozoisite). Former Fe·' i oxide phenocrysts
and rnicrophenocrysls conslltute less than 1 modal% of thl9 sample, but
are relatively well-preserved (ie. not obviously altered to leucoxene).

The groundmass of Ihis sample is a fine-grained but clearly
holocrystalline intergrowth of plagioclase microilles (albltlzed), FeTi
oxide granules and chloritized augite plates and fanner mesostasis.
Abundant highly Irregular and angular fractures in the rock are lined by,
or filled by green ohlorlte In which euhedral crystals of yellowish
epidote are growing. The core regions of some of these fractures are
filled by calcite.

HAND SPECIMEN:
This rock is a dark brown, well-preserved porphyritic andesite

lava with phenocrysts of altered plagioclase and chloritized mafics in a
very fine-grained groundmass.

SUMMARY;
This Is a well-preserved plagloclase+augite-phyrlc

ande8itic to dacitic lava with an alleration assemblage typical
01 the upper prehnit..pumpellylle lacies (albit.-chlorlt.­
epidote-calcite-quartz).

603056
478 P06
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SAMPLE NUMBER: 515342
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SUMMARY:
This 1& a very well-preserved plagioclase+8ugite-phyric

basallic lava, containing pumpellyite as a minor alteration
phase.

THIN SECTION DESCRIPTION: ,
This sample is a very well-preserved highly porphyritic basaltic

lava composed of abundant phenocrysts of plagioclase and augite in an
almost isotropic devitrified glassy groundmass. Plagioclase phenocrysts
make up around 30 modal% of this sample and are elongate prisms of
albite rarely more than 1mrn long, flecked by sericite and containing
common tiny f1ulfy bright green pumpellyite aggregates. Augite
phenocrysts are frequently equidimensional suhoura up to 4mrn across
that are remarkably frash, and sOlllatirnes contain small ouhedral
inclusions of plagioclase and chloritiled olivine. Ihey make up about
7-10 modal% or this sample, and sornelimes occur In multlcrystalllne
rnonomineralic clinopyroxenite clots, or with plagioclase in gabbroic
clots. FeTi oxide phenocrysts and microphenocrysts are conspicuously
absent.

The groundmass of this sample is almost isotropic, being
composed of devitrified glass containing ablltldant poorly cryslalline
murky epidote, tiny plagioclase microlites, tiny leucoxene and Fe oxide
granUles, scattered patches of calcito and small rractures filled by
bright green chlorite.
CCJ.,1MENT:
This sample also would be very good for analysis if you have a bit more
of il.

SAMPLE NUMBER: 515345

HAND SPECIMEN:
This is a very fresh looking dark grey highly porphyritic andesitic

to basaltic lava.
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HAND SPECIMEN:'
This is a weathered brown Intermediate lava or shallow intrusive

wilh 5-10 modal% offerruginlzed former mafic phenocrysts in a highly
altered groundmass. .

THIN SECTION DESCRIPTION:
This rock In thin section Is seen to be composed of at least 60

modal% of altered plagioclase phenocrysts and around 7·10 modal% of
oxidized and altered former mafic phenocrysts set in a highly altered
red-brown formerly crystalline groundmass, I he teldspar phenocrysts
are fairly elongale prisms rarely llIore than 2rrlln long and averaging
around 1mm. They are notably diflerent in form from the
equidimensional blocky feldspar phenocrysts that characterize the
dacitic to rhyolitic lavas and shallow intrusives in the Mount Read
Volcanics. All feldspar has been totally serlcltlzed, although lormer
trains of melt inclusions defining growth planes, now replaced by
oxidized chlorite, are well preservad and abundant. Two generations of
sericite appear to bEl replacing the feldspar. More abundant is extremely
fine-grained sericite replacing entire crystals evenly, whereas
coarser-grained sericite replacing only pans of former feldspar prisms
may be due to surficial weathering and rocrystallization of the
fine·grained sericite near-surface. Former malic crystals are generally
euhedra up to 3mm long, and frequently have shapes indicative of a
hornblende precursor. These hornblende phenocrysts were totally
replaced by slightly pleochroic olive-green chlorite, which in turn, has
been replaced by a dirty red-brown fine-grained oxychlorite or
ferruginized clay-chlorite mixture, leaving only a few very small areas
of chlorile unaltered.

The groundmass of this sample is notable for four reasons:
1. It is volumetrically insignificant, probably forming less than 30
modal"lo of the sample,
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SAMPLE NUMBER: 515346

SUMMARY:
This Is a former hornblende+plagioclase-phyrlcandesite

that is too phenocryst-rich, and has a groundmass too coarse
to have been a lava: It probably represent a volcanic neck or
plug, or 80me shallow Intrusive feature. It Is highly altered,
showing 8 strong sericite-chlorite alteration assemblage.

,;.;..~ I .~ .... . _ ..~ .. :r..._,." .
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2. It is totally replaced by a line-grained mixture of sericite, chlorite
that has altered to the same red brown material that replaces
hornblende phenocrysts, and minor secondary quartz,
3. where it is best preserved in the section, tho groundmass retains a
crystalline texture, albeit fairly fine-grained. and is clearly not
formerly glassy, and
4. about 5 modal% of the rock consist of small vuggy fracture-fillings
composed of a fine-grained mosaic of secondary quartz.

This sample contains too many phenocrysts to have been a lava.
This. and the crystalline groundmass suggest that this rock formed in a
volcanic neck or plug that choked with phonocrysts accumUlating in a
hornblende andesilEi magma.

..
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SAMPLE NUMBER: 515354

SUMMARY;
This sample is a very strongly hematite-chlorite-quartz

altered andesltlc lava breccia.

HAND SPECIMEN:
This is a lava breccia that has been extensively replaced by red

jaspar-like(?) material and hematita, and thoroughly silicified. Lava
fragments are up to at least 1cm across.

THIN SECTION DESCRIPTION:
The lava fragments that make up this sample have been strongly

and variably altered, but retain clear evidence that they were originally
andesitic and dacitic lava fragments. Plagioclase phenocrysts vary up to
2mm long and are elongate euhedra that make up around 10-15 modal% of
most fragments. They are replaced in some f(agments by very
fine-grained yellowish oxidized chlorite. Former augite phenocrysts in
Ihe same fragments are less abundant but identifiable by their crystal
shapes, and are replaced by an intergrowth of polygonal quartz and the
same yellow chlorite that replaces plagioclase, as well as a more
coarsely crystalline brighter green chlorite. The fragments that are
more red in hand specimen show less Chlorite alteration and the feldspar
phenocrysts are replaced by very fine-grained quartz-sericite material.
Augite phenocrysts are also evident in these fragments, and several
phenocrysts reminiscent of olivine are replaced by quartz with a narrow
rim of hematite. The groundmass of these fragments is pervaded by very
fine-grained spots of hematite, that are responsible for the brick red
colour of these fragments in hand specimen. It is likely that all the lava
fragments in this sample are from the same lava unit, and it is therefore
best classified as a lava breccia.

This sample is cut by a well-developed network of fractures many
of which contain dilation assmblages of fairly coarsely crystalline
quartz-chlorite veins in which the chlorite is a quite intense bright
green relative to most chlorite seen in Mt Read Volcanics. Many of these
veins contain cores ot massive hematite, and one large patch of massive
hematite with concentric growth rings feintly visible is also present.
No trace of sulphides are evident in the unpolished thin section.
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SAMPLE NUMBER: 515356

SUMMARY:
This is a strongly augite+plagioclase-phyric glassy mafic

andesite containing abundant pumpellyite as an alteration
phase in former feldspars and the formerly glassy groundmass.
It almost certainly comes from a flow margin.

HAND SPECIMEN:
This sample Is a well-preserved dark grey porphyritic andesitic or

basaltic lava with abundant augite phenocrysts.

THIN SECTION DESCRIPTION:
This is a strongly chloritized, vesicular basaltic lava with

abundant large augite phenocrysts and less abundant plagioclase
phenocrysts. The augite phenocrysts, that make up about 20 modal% of
the sample, are euhedral to subhedral and up to 3mm long, and are still
fresh, although many are partly replaced by chlorito and albite along
fractures and cleavages. Plagioclase phenocrysts are elongate euhedral
prisms to about 1mm long, that are replaced by granular apple geren
pumpellyite, minor olive green chlorite and minor secondary albite and
quartz. They form about 10 modal% of this sample. A feature of this
sample in thin section is the presence of highly irregular vesicles and
vuggy fractures that are decorated around their margins with small
globular quartz blebs, and filled with olive green chlorite in whiCh
epidote crystals ara embedded. Many of these contain quite large pyrite
euheClra.

The groundmass of this sample was glassy and is texturally
perfectly preserved, although replaced entirely by olivo green chlorite
and brighter green pumpellyite, with tiny globules ofleucoxene or poorly
crystalline epidote scattered abundantly through the matrix. Small
augite and plagioclase grains are embedded in the former glass. The
chlorite is oxidized to a more rusty red-green mixture along fractures.
I would like to analyze this sample, and have kept a piece of the sample
for this purpose.
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SAMPLE NUMBER: 515357

SUMMARY:
This Is a relatively well-preserved former plagioclase.

augite-phyric andesite In which the augite Is still fresh, but
the former glassy groundmass has altered to abundant epidote
and minor chlorite. The amount 01 epidote in this sample Is
certainly more than would be expected 01 'normal' burial
metamorphism of a rock such as this .

HAND SPECIMEN:
This is a well-preserved dark grey-brown, finely-porphyritic

andesite lava with dark chlorilic spots representing former mafic
phenocrysts of chlorite-llIJed fractures

THIN SECTION DESCRIPTION;
This sample Is a well-preserved highly porphyritio andesltic lava

composed of around 40 modal% plagioclase phenocrysts and around 3-5

modal% augite phenocrysts in a 'iOll·grainod highly recrystallized

groundmass. The plagioclase phenocrysts are generally single crystals
with elongate to equldimensional ollen slightly rounded euhedral shapes
They have been thoroughly albilized, and are flocked by sericite, and
contain relatively abundant and coarse-grained flakes of olive green
chlorite, and minor granular epidote. The augite phenocrysts are
fractured but well-preserved, with only minor alleration to red-brown
limonite (?) adjaoent to fracture and cleavage planes. Patches of
chlorite also occur occasionally in the augite crystals. Wall-formed
FeTi oxide phenocrysts alld microphenocrysts are not uncommon in the
sample, and commonly occur in association with augite phenocrysts.
They occasionally show minor marginal altoration to leucoxene.

The groundmass 01 this sample is marked by relatively large (to
4mm long) dilation fractures filled by green Glilorite and lined by
secondary quartz and epidote. Minor spherical aggregates ofleucoxene
sometimes occur embedded in the chlorite. The remainder of the
groundrnass is cqf/lposed of a fine-grained intergrowlh of epidote and
chlorite probably after glass. There is no trace of former plagioclase or
augite microlites preserved in the epidote-rich groundmass.



HAND SPECIMEN:
This is a dark green-grey fairly coarse-grained eplclastlc

sediment composed of abundant clear quartz and white feldspar crystals
and lithic fragments to 1cm long in a d~rk green chloritic groundmass.

SUMMARY: .
This sample Is an epiclastic coarse sandstone dominated

by quartz+feldspar.phyrlc felsic volcanic fragments, including
both tUff and lava fragments, and also a fragment with clear
evidence of input from a Precambrian metamorphic source.

THIN SECTION DESCRIPTION:
This sample is largely composed of petrographically identical

lithic fragments or quartz-reldsp~·phyric rhyOlites and crystal tuffs.
The quartz crystals are usuallu strongly resorbed and rounded, and
contain abundant chloritized melt inclusions. Some crystals are angular
and broken, suggesting that theit host fragments are crystal tuffs rather
than rhyolitic lavas. The feldspar crystals show tho same shape
variation as the quartz crystals, ftom euhedral and slightly rounded, to
broken angUlar crystals, with the same implications. The only factor
variable among most of the fragments is the degree 01 recrystallization
(effectively grainsize) of the formerly glassy groundmasses of these
lithic fragments. A lew subtlOdral chlorite-rich siles probably represent
former biotite (or less likely perhaps. augite) cryslals. The amount of
matrix discernible between lithic fragments is very small, and is
probably cornposed of felsic ash identical in composition and mineralogy
to the lithic clasts.

A single 1 em long rounded clast of greywacke contains a detrilal
assemblage indicating derivation from a mixed felsic volcanic and
Precambrian metamorphic source. It contains abundant volcanic feldspar
and chloritized vitric ash fragments, and abundant crystalline
muscovite, deformed polycrystalline metamorphic quartz and minor
accessory tourmi;l!ine.
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APPENDIX 4

Geochemical results for rock chip samples.
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APPENDIX 5

List of abbreviations used in Geological Mapping.
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•• GEOLOGICAL MAPPING - LIST OF ABBREVIATIONS

I Colo.r col La.. 1
COMon CO" Lava breccia Ib
Cong IOftera te Cg Leached lch

I Ab.naant

Conglollt!ritic cg Li"onitic Li"
Crystal x Light Ig1

abn Crystal volcaniclastic 19 Liftestone Lst
Aliularia Adl Daci te D Li thic IhI Agglo"erate agg Dark dk Magneti te Mt
Albite Ab D!nse ans hassl.e ftaS ~jnQstGne ~s

Alkali feldspar Afd De'i trification d, haTrix "tx Schisl SchI Al m!!! all DitriTe Di hatrix dl"inaTed "d ScnisTose sch

A"phlbole Aftb Disse"inated ais hedi," "ed Sedi"ent sed
A"ygdalOldal a"9 Dolerite Do I hedio" grained "g SelecTed fragftents sirI Anae~ite A Dolo"lte 0" heTaMrphosed "eta Sencne Se
Ang,lar ang Dyke dy Mica Kic Serpentine Srp

Aplite Ap Elongated el hicaceous "ic Shale Sh
Appr01i"ate apx E"pnasised e"p hintr onr Shear!!! shoI ArcuaTe ar Epiclastic (adj.) e Miled "xd Siderite Sid

Arenacu.s un E9iclastic (noun) E Men I!!! .n Silica 5i
Argillaceous arg EpidOTe Ep huosTOne list Siliceo.s sil

I Argillite Arg Euhedi'al e.h Noaule nd 5il tstone Sll

Arkose Ak EUH,ntic e.x 0;; white ow Slickenside slk
Ar~osic ak Fib:- ic fab Oli,ine 01 Sphalerite Sp
Arsenopyri te Ap Fa!Jl~ F Orinqe or SpOTted SplI Ash volcaniclastic a' Faul- zane FZ Ordovician 0 Spotty SO t

AutGDr!cclated a.b Felasi)ir Fd Ouaised ox StocKworK 51.

A,erage a,e Feldooar phyric fp Patchy pal Str ,ng strI Banded bno Fels.athic fel Pep!ritic pep StrlJc~ure controlled stc
BariTe Ba Fenilginlus fer

.
Per Ii tic pr I Tiiic Tc

Basalt B Fioro.s fb Pervasive per Tertiary T

Bedded bd Fine f Phenocrysts phn Trace trI Black bk Fine grained fg Phyllite phyl Trachyte Tr

Black shale Bsh Fissile hs Phyric p T.ff H

Bl.e bl Flowo.nded fbn Pi"ite Pic T.ffaceo.s ti

• Bo.laer bid FraQfllents fi' Pille.. laua pi Vario!itic ,r

Breccia b F.chslte F. Pink pi Vein on
Breccia volcaniclastic b, Galeni Gn Pcl~"ici Y Vein concordant to bedd cV

'. Bright
brt Glass Gl Porphyri tic por Vein discordant to bedd dV

Brown br Gliss¥ gl P."ice P. Very •
Calcaretus cc Gran.lar glr P'"ICeOOS p. Vesicular oes
Calcite Cc Grapnite Gt P.rple pp Vi Tric Itr

I Carbonaceo.s 9 Graphitic gt PyriTe Py Volcanic ,Ie
Carbonate Co G,-een gn Pyri Tic py V,lcaniclastic ,lei
Caoern,.s cau Grey gy Pyroxene Px lleak wi

IChalc'PYrite Cp Gaywacxe Gw Q.arn Q Wea Ihered wth
CherI eh Haefllitite H"t Q.arnite Qn White wh

Chlorite CI Hornblende Hb Q.elli te Qll Yellow yw

Chr"i te Cr Igni"Drite Ig Q.e5tionable ?
I CllrO"itiferoos cr Illi '! III Recrystallised rI

Clay . cy InTeroedded ibd Red rd
Coarse c In ter:alaTed icl Rehealed rhdI Coarse gr ained cg Intr.sive in't Reworked rw

Jurassic Ju Rhy,daci te RD
I-Felaspar lTd Rhyolite R

I
Khaki kh Ripple IIlrks r"k
La"inned lR Roond rnd
Lapilli v0lean iclastic 10 R.bble rbb
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