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EXCURSION NO.2
GEOLOGICAL GUIDE TO BHP SAXORVALE MINE

by

Claus F.K. Diessel, The University of Newcastle, and
Frank G. Stoddart, Principal Development Geologist,
BHP Collieries Division

1. LOCATION

The Saxonvale mine 1s located in the central western region of the
Hunter Valley, NSW. It is approximately 15km south of the town of
Singleton, 37km north-west from the town of Cessnock and some 100 rail
km from the coal export facilities at the Port of Newcastle.

In 1972 BHP was authorised to prospect for coal in an 44 sq. km area
between Singleton and Broke in the Hunter Valley of New South Wales,
referred to as the BHP Broke Area (Figure 1). After a number of
renewals and extensions the original Authorisation No. 3 was replaced
by Authorisation No. 213 for an area of 20.6 sq. km known as the BHP
Saxonvale Area. The mining lease, Coal Lease No. 224, was formally
granted to BHP on December 23rd, 1981, and was extended to 25.8 sq. km
to cover infrastructure and overburden dumping areas outside of the

coal mining area.
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Figure 1. Locality map and transport links of Saxonvale Mine to the
part of Newcastle.

The Saxonvale Lease includes 24 named coal seams and a substantial
number of splits, all of which subcrop in the north-east quarter and
contain a total of more than 1,000 million tonnes of coal. The mine
project is based on extracting the top 9 seams to a depth of more than
300 metres by means of a large open pit mine (Figures 2 and 3).
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Figure 2. Surface geology of BHP Saxonvale Mine.
2. MINING OPERATIONS

Saxonvale mine 1s a truck and shovel multi-bench mining operation.
The use of draglines for the removal of overburden was precluded,
because of the structure of the coal deposit with its number and
proximity of seams and steepness of dip in the subcrop area and other
geotechnical and mining factors.

Major items of mining equipment in operation at the end of 1984 are
shown in Table 1.

Ultimately up to eight primary and secondary drills, seventy
overburden trucks, twenty-three coal and reject trucks, nine
overburden shovels, three coal shovels and seven front-end loaders
will be required. Planning for a small dragline operation on the
Whybrow Seam, west of the Broke Road, is currently being undertaken.

Development of the pit commenced in the subcrop regions between the
Glen Munro and Vaux seams because of the lower stripping ratio in this
area. Development is continuing in a down dip direction, following
the base of the Vaux seam, while at the same time widening the pit to
the west and south, exposing all the coal seams for maximum flexi-
bility in the raw coal blending. Once the pit reaches a depth of
approximately 200m the major working axis of the pit will change and
further extension will progress north-west along the line of the
strike. The pit will ultimately reach a depth of 300m and a capacity
of 7.0 Mtpa raw coal.
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Electric shovel combine with overburden ¢trucks ¢to remove the
overburden in 10 metre lifts. The overburden 1s hauled a distance of
up to 4km to the external dump in the south-east corner of the lease
area. The dump is being formed against a rising ridge in 10m - 20m
lifts and will be progressively rehabilitated to blend with the
topography of this feature. After seven years of operation the pit
will have extended sufficiently along strike for in-pit dumping to
commence, allowing the external dump area to be rehabilitated to 1its
final contours.

Wedges of overburden above the inclined coal seams are pushed off by
tracker dozers and loaded by front-end loaders into overburden trucks.
After the exposed coal seams are finally cleaned of overlying
interburden, tracked dozers then push the coal to the bench floor.
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TABLE 1 MAJOR MINING EQUIFMENT — STAGE I

NO. OF

TYPE MODEL CAPACITY UNLTS
Drills - Primary BE 55R-1II 270mm hole dia 2
Drills - Secondary GD 25C 150mm hole dia 1
Shovels P & H 2300 19.1 cubic metres 1
17.6 cubic metres 2
Haulage Trucks Titan 33-15C 172 tonnes 3
Titan 33-15B 154 tonnes 12
Wabco 85D 77 tonnes 6
Front-end Loaders Caterpillar 992C 14.0 cubic metres 1
Caterpillar 992C 9.6 cublc metres 3

AUXTLTARY MINING EQUIPMENT — STAGE 1

NO. OF

TYPE MODEL CAPACLITY URITS
Tracked Bulldozers Komatsu 455 520 kW 3
Komatsu 355-1I11 306 kW 5
Caterplllar D9L 343 kW 1
Wheeled Bulldozers Caterpillar 988B 300 kW 2
Motorscrapers Caterpillar 6578 25 cubic metres 2
Motorgraders Caterpillar 16G 186 kW 2
Water Trucks Wabco 85D 60,000 litres 3

Front-end loaders load the coal into coal trucks for the 2.5km haul to
the raw coal dump station. The generalised sequence of mining
operations 1s shown in Figure 4.

Figure 5 shows the mine layout and surface facilities. The mine
service area 1s located off mineable coal reserves, north—east of the
mining area and consists of administration office, amenities, workshop
and stores. The mailn workshop provides major maintenance of mobile
equipment and plant. The general store is housed in the annexe.

In order to minimise truck movements from the mine area to the main
workshop area, an area station has been located close to the mine,
consisting of a fuelling and service station; wash down pad; mine
office and bathhouse for up to 240 mine workers.
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Figure 4. Open pit mining of inclined seams.
3. COAL HANDLING AND PREPARATION
3.1 Raw Coal Handling

At the current level of operations, coal i1s delivered from the mine to
raw coal dump hopper in 77 tonne rear dump trucks. From the hopper
coal 1s fed by conveyor at rates up to 1,500 tonnes per hour to the
rotary breaker which reduces the topsize of the coal to 125mm and
discards large rocks and other material. From the breaker the coal 1is
fed to the 500 tonne coal preparation plant feed bin located to the
washery.

3.2 Coal Preparation

The present coal prepartation plant was completed and commissioned in
April 1982. It consists of a single module capable of treating 400
tonnes per hour or raw coal by dense medium processes.

Raw coal (-125mm) from the rotary breaker is received in a 500 tonne
bin, located adjacent to the plant. The bin discharges via feeders
and weighers to two primary wet screens separation at 20 - 30mm. The
overslize 1s washed in a dense medium drum, the products are rinsed to
recover magnetite and pass to the product and reject belts respect-
ively.

Undersize from the primary screen is fed onto four sets of sieve bends
and desliming screens for removal of -0.5mm material. The -30 + 0.5mm
screen product is mixed with magnetite slurry and pumped to four 600mm
diameter dense medium cyclones. Products from the cyclones are rinsed
to recover magnetite and dewatered on screens. The rejects pass
directly to the reject belt and clean coal is further dewatered by
means of centrifuges before discharge onto the product belt.
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Figure 5. Artist's impression of proposed diversion of Broke road and
proposed mining of Whybrow Seam.

The -0.5mm screen underflow 1s deslimed by cyclones separating at
about 0.125mm and the slimes gravitate to a 60 metre diameter thick-
ener. The thickened underflow is pumped to tailings dams located in
the overburden dump area. Water is recovered from the thickener over-
flow and tailings dam for recycling to the plant. The coarse product
from the desliming cyclones is dewatered on screens and directed to
product or reject. Installation of fine coal benefication by spiral
concentrators has been completed. The fine coal concentrates are
recovered on dewatering screens and the tailings will be discharged
with the solid reject.

The clean coal leaving the plant 1s conveyed to a transfer house
containing an automatic sampler after which it is directed to the
clean coal stockpile. Plant rejects are conveyed to a 300 tonmne bin
then removed by truck for dumping with the overburden from the mine.
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4. CLEAN COAL HANDLING

Clean coal from the coal preparation plant 1s sampled and discharged
onto a 20,000 tonne capacity conical stockpile. From here 1t is
pushed by bulldozers so that total stockpile capacity is up to 300,000
tonnes. Coal is recovered by bulldozing into three discharge hoppers
which feed onto an underground belt of capacity 3,000 tonnes per hour.

The recovery system carries coal from the stockpile through an
automatic sampler to the 1500 tonne train loading bin. Coal is loaded
from the bin into 42 wagon until trains of total capacity 31,250
tonnes. The system 1s designed to load trains in less than one hour
by utilisation of the capacity of the bin. Coal is then railed the 90
kilometres to the port of Newcastle for export.

5. ENVIRONMENTAL ASPECTS

Most of the land is currently used for grazing purposes, and a pasture
improvement programme is being implemented on land which is not to be
mined in the short term. 1In some of these areas natural regeneration
is being allowed to take place.

Erosion control works have been facilitated by the stabilisation and
revegetation of civil works on site. The office, bathhouse and
laboratory areas have been landscaped with native trees and shrubs.

Some 8,000 native tree seedlings were planted in October 1981 to form
visual buffer zones around the mine which will also assist in dust and
noise mitigation.

To ensure the effectiveness of pollution control measures implemented
at the Saxonvale Mine, regular air, water and noise monitoring
programmes are undertaken.

5. COAL QUALITY & RESOURCES
5.2 Geological Evaluatiomn

A comprehensive geologlcal exploration programme was carried out at
Saxonvale prior to the development of the mine. The programme
commenced in 1972 and when completed included 115 fully cored holes,
76 partially cored holes and 274 open holes. Cored drilling was
carried out on a 500 metre grid which was subsequently infilled to a
250 metre grid over most of the lease by open hole drilling. Within
the subcrop zone the bore spacing was reducing to 100 metres and
within the initial mine area further reduced to 70 metres.

Geophysical investigations undertaken include extensive downhole
logging, high resolution seismic, conventional seismic, resistivity,
magnetometer, mini-sosie, gravity and plezometric surveys.

Numerous bulk samples were obtained for coal quality analysis
including those from large diameter bores, a shaft, trial cut and a
1.5km long exploration trench., These bulk samples were subjected to
detailed physical, analytical and petrographic analyses. This work
formed the basis for the design of the coal preparation plant.
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undertaken ahead of the
provide more detail on seam structure and coal quality. Strip
sampling is carried out 1in the pit and routine sampling of the
preparation plant feed is also undertaken. This information is used
in the design of the short term mine planes and production planning.

Development drilling is mine working to

5.3 Coal Seams and Resources

All the coal seams comprising the Wittingham Coal Measures have been
intersected in the drilling programme and the relative positions of
these seams subcropping near the northern boundary of the Author-
isation Area are illustrated in the cross section view of Figure 3.

True dip averages 15 degrees at the eastern seam subcrops and flattens
0 - 5 degrees at depth and to the west.

The Saxonvale Mine has been developed on the nine upper seams of the
Wittingham Coal Measures. Many of the seams contain a number of
splits which are often thick enough to be mined separately hence
reducing potential seam contamination. The major seams vary in
thickness from two to three metres for the Glen Munro, Woodlands Hill
and Vaux seams to 20 metres for the Plercefield seam.

The upper coal seams Whybrow, Redbank, Creek and Wambo are suitable
quality for energy coal production whilst the Blakefield, Glen Munro,
Woodland Hill, Mt. Arthur, Piercefield and Vaux seams could be washed
to produce not only energy coal but also coking coal as the mine
proceeds to depth. A summary of coal specifications is included on
Table 2.

The measured in-situ resources to the base of the Vaux seam may be
summarised as follows:

0 = 300m 700 million tonnes
below 300m 320 million tonnes
Total 1020 million tonnes

TABLE 2 SOME QUALITY PARAMETERS OF SAXONVALE COAL

Saxonvale Energy Coal is a medium high volatta coal with medwum ash,
low sulphur and & high specific energy content.
Specification
Proximaie Analysis (% Alr Drled) Agh Analysis (% Ash Dry)
Total Moisture (ar) 9 Si0; 72-77
Inherant Moislure 25 Al0y 17-21
Ash 160 Fe,0y 2.3:3.0
Volalile Mater 290 Ti0; 08
Fixed Carbon 525 P20, 0.06
Total Sulphur 05 Cal 02
Mg0 03
Calorilic Value 6600 Keal'kg K0 1.5
Hardgrove Index 50-55 Nag0 o2
Swell 13 Mn30, 003
Size (mmy) 50x0 50, o004
Ash Fuslon
Ultimate Analysls (% Dry Ash Free) Temperalure {“C Reducing)
Carbon B84.9 Imlsal 1470
Hydrogen 52 Sphencal + 1540
Nitrogen 18 Hemispherical + 1540
Oxygen 77 Flow + 1540
Sulphur 0.4
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6. TECTONIC SETTING OF THE MIRE

The Saxonvale mine is located on a portion of the northern limb of the
Sydney Basin which outcrops in the Hunter Valley. This basin forms
part of the much larger depositional basin sequence which was active
during Permian and Triassic time and extended through NSW and QLD.

Regional structural controls resulted in asymmetrical depositiocnal
conditions. Along the western and southern margins (in NSW)
subsidence was relatively slow and steady which resulted in deposition
of relatively few seams which were subject to little or no splitting.
Deposition in the northern and eastern portion was much faster and
greater and was also Influenced by more slowly subsiding local "highs"
e.g. Lochinvar Anticline and Loder Dome.

This greater but yet somewhat uneven depositional pattern resulted in
a far more varied sequence of coal seams which is characterised by
significant splitting, recombination and lensing out of coal seams
over relatively short distances. There is at least at Saxonvale, a
marked thinning of the sequence as the coal measures onlap of the
western flank of the Loder Dome. This reduction in coal seam
thickness is reflected in 1increasing raw coal ash and decreasing
proportion of the bright coal onto the Dome. Examples of this are
given in Table 3.

TABLE 3 VARIATIONS IN PIERCEFIELD & VAUX SEAM DEPOSITION

DISTANCE DOWN DIP

Interval Subcrop 1/2km down lkm 2km
Interval Mr. Arthur/Piercfield 12m 62m 8lm 85m
"Piercefield" overall 12m 16m 24m 23m

coal only 10m 13m 18m lém
Piercefield to Vaux 9m 7m 10m 1lm
Vaux overall 3.5m 5.4m 10, bm 8.4m
coal only 3.2m 4.6m 7.5m 5.6m
Piercefield A raw coal ash 32.1 43 22.8 35.5
B raw coal ash 36.9 28.9 23.2 18.3
C raw coal ash 49.0 51.0 36.0 34.0
D raw coal ash 32.8 38.0 23.3 25.0
Vaux raw coal ash 30.4 A2 2242 15.6

This "differential" subsidence is also reflected in seam dip with the
Vaux having inclination of approx. 152 ar subcrop. This steepens to a
maximum of almost 30° at 350m depth of cover from which point the dip
flattens again to less than 5°.
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7. STRATIGRAPHY AND DEPOSITIONAL ENVIRORMENTS

The sedimentary sequence seen at Saxonvale Mine belongs to the
Wittingham Coal Measures from the upper portion of the Vane Subgroup
to the top of Jerrys Plains Subgroup. Genetically, this sequence
covers the transition from lower to upper delta plain environments
(Vane to Jerrys Plains Subgroups), as well as, a short-lived marine
transgression-regression reversal (Archerfield-Bulga Formation)
followed by coal deposition in a back barrier to lagoonal setting
(Bayswater Seam).

The palaeoenvironmental interpretation is based on both coal composi-
tion and the character of the interseam sediments. In the first case
use 1s made of the degree of preservation of plant cell tissue (=
Tissue Preservation Index, TPI) and the degree of gelification (=
Gelification Index, GI). As shown elsewhere in this volume, these two
properties bear strong links with the geologlical setting of peat
formation. In Figure 6 the 25 coal seams (except No's 15 and 19)
encountered in the excursion area have been plotted on the basis of
their respective TPI and GI values. The numbers correspond to those
used in the stratigraphic columns displayed in Figure 7A to D. The
boomerang-shaped enclosure in the diagram indicates the area occupied
by coals formed on the lower delta plain (the circle gives the mean of
16 readings) the upper delta and alluvial plain (the triangle gives
the mean of 36 readings) and the alluvial fan to braid plain (the

100.0 A decreases TREEIDENS|TY increases
fimno-teimatic telmatic
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3 P i
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Figure 6. The position of the Saxonvale coals in the GI/TPI diagram.
The numbers refer to the coal seams illustrated in Figure 7A to D.
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hexagon gives the mean of 18 readings). The Saxonvale coals form two
clusters within the diagram plus two misfits. Seams No's 1 to 8
(except No. 7) occupy a position within the lower delta plain but not
far from its boundary with the upper delta plain. The other seams are
well within the upper delta to alluvial plain and several of the seams
cluster closely around its mean. Seam No. 14 which is the Bayswater
Seam, 1is different beacause it has been formed at the end of a
basinwide marine transgression as will be discussed below.

The palaeoenvirconmental interpretation of the interseam sediments is
based on the wusual combination of depositional textures and
structureg, fossils, and order of superposition.

7.1 The Saltwater Creek Formstion

The stratigraphic setting of the excursion area within the Permian
System is indicated in Table 4 which shows that the basal unit of the
Wittingham Coal Measures, the Saltwater Creek Formation, is still

TABLE 4 THE STRATIGRAPHIC SUBDIVISIONS OF THE PERMIAN SYSTEM
IN THE HUNTER VALLEY

Moon Island Beach S.-Gr.| = |Glen Gallic S.-Gr.| ¢
=4 -
Boolaroo S-Gr. § Doyles Creek S.-Gr.| &
(&)
Agdamstown S.-Gr.| Y YHorseshoe Cr. S-Gr.| 5
- s
Lambton S-Gr| £ |Apple Tree Flat SGr. S
= o
Waratah Sandstone ¥ | Watts Sandstone | 3
: =
Hexnam S-Gr.| = |Jerrys Plains S.-Gr. | ¢
&) =
field-Bul o i
Four Mile Creek S -Gr. S Archerfield-Bulga F E
3 | Foybrook F.| 2
Wallis Creek &-Gr. 2 | saltwater Creek F. *;'
g . Mulbring Siltstone
3 3 Muree Sandstone
< o Branxton Formation _
< Paxton F.
= 5 | Kitchener F. Rowan F.
'::; S | Kurri Kurri Cgl.
&)
Neath Sandst. Skelatar E
Farley F:
[m]
S 3 | Rutherford F
; g Ailandale F. | Gyarran Volcanics
A Lochinvar F
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marine 1influenced and represents a delta slope environment. It
consists mainly of laminated shale and sandstone including frontal
splay sands. Its lower boundary is gradational with the underlying
Mulbring Siltstone of the marine Maitland Group and, although body
fossils seem to be missing in the Saltwater Creek Formation it 1s
characterised by widespread bioturbation. Near the top the formation
it becomes sandy and displays irregular bands of pebble conglomerate.

7.2 The Vane Subgroup

This stratigraphic unit 1is partly exposed in the old expleration
trench at Saxonvale Mine. The sequence 18 equivalent to the Foybrook
Formation, east of the Muswellbrook Anticline, but its coal seams are
thinner and even more prone to splitting and deterioration. A total
of 13 coal seams has been discovered in the excursion area which
cannot be individually correlated with either the seams named by
Robinson (1963) in the Foybrook Formation or the coal seams defined by
Britten (1972) for the Vane Subgroup. The reason for the reduced
thickness of both coal and interseam sediments may be related to the
position of the Broke-Saxonvale area, near the axis of the Loder Dome,
which as discussed above, might have constituted a platform of reduced
subsidence during the formation of the Wittingham Coal Measures.

The coals of the Vane Subgroup display a high degree of similarity to
those found in the Wallis Creek Formation of the Tomago Coal Measures.
They consist mainly of bright coal and banded bright coal rich in
vitrinite. The similarity is greatest in the high degree of gelifi-
cation, although the basal seams of the Vane Subgroup display a
preference for telinite and telocollinite compared with basal Wallis
Creek coals which contain more desmocollinite. The tissue preserv-
ation index is thus higher which probably means that the coals were
formed in wood bearing fens or swamps rather than in the tree-less
marshes which produced the lower delta plain coals of the Wallis Creek
Formation.

The coal facles indices of the upper five seams plot well within a
region of Figure 6 usually occupled by coals of the upper delta plain.

During the excursion the lower part of the Vane Subgroup can be seen
in the old exploration trench only from Seam No. 5 upward which also
forms the basal portion of the stratigraphic c¢olumn displayed in
Figure 7A to D.

7.3 The Archerfield-Bulga Formation

This stratigraphic unit constitutes a particularly dinteresting
interval in the exploration trench and, indeed, in the lower portion
of the Wittingham Coal Measures at large because it represents a brief
but very widespread episode of marine transgression and regressicn.
As shown in the stratigraphic column of Figure 7A and B the formation
is underlain by Seam No. 13 in the BHP numbering system which 1is
probably equivalent to No. 24A in R.W. Miller's Mt. Thorley area and
to one of the Lemington seams, as well as possibly, the Upper Wynn
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Seam further north. This seam 1is particularly sulphur-rich,
containing small pyrite concretions disseminated within the coal.
Also the overlying siltstone and silty sandstone of the Archerfield-
Bulga Formation contain much pyrite in the basal portion plus
considerable bioturbation. This combination and the subsequent upward
increase in particle size suggest that the formation of Seam No. 13
was genetically linked to a rapid marine transgression which subse-
quently inundated the peat as far as north of Muswellbrook. The
transgression was halted near Kayuga (Uren, 1985) where the
Archerfield-Bulga Formation wedges out such that the underlying Wynn
Seam and the overlying Bayswater Seam coalesce. Figure 8 represents a
section acroes the zone of coalescence. Attention is drawn to the
erosion of the upper tuff band in the Wynn Seam and "the occurrence"
of patches of basal conglomerate on top of the partly eroded coal
surface both of which suggest that the Archerfield-Bulga Formation was
formed during the marine regression. Its lower fine-grained and
heavily biloturbated portion represents an offshore to lower shoreface
environment. Towards the top of the sequence the proportion of medium
and coarse sand increases with the addition of bands of pebble lag.
Also, stratiform concentrations of iron oxides and zircon, similar to
the heavy mineral placers of beach sands have been found by Bailey
(1981). Cementing minerals quoted by the same author are 1llite,
monmorillonite, dawsonite, calcite and jarrosite.

It seems reasonable to assume that the upper portion of the
Archerfield-Bulga Formation represents a beach environment including
elements of the swash zone. 1Its configuration in the excursion area
is that of a 15 to 20m thick blanker deposit which resulted from the
progradation of the shoreline as the shallow sea retreated to the
south-east of the Sydney Basin.
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Figure 8. The termination of the Archerfield-Bulga Formation between
the Upper Wynn and the Bayswater Seam near Kayuga, north of
Muswellbrook. After Uren and Diessel (1986).
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7.4 The Jerryes Plains Subgroup

Since the upper portion of the Archerfield-Bulga Formation has been
formed as a south-eastward migrating barrier beach any immediately
overlying conformable deposit 1is 1likely to have occupied a
back-barrier environment. In the excursion areas this applies to the
Bayswater Seam which is the basal unit in the Jerrys Plains Subgroup.
However, whilst in the exploration trench the seam can be seen to rest
directly on the Archerfield-Bulga Formation, there are other areas in
the Hunter Valley where a shale horizon occurs between the latter and
the overlying Bayswater Seam. This suggests that landwards of the
barrier beach a sequence of lagoons developed which were surrounded
and separated by peatlands. As the barrler prograded, its sands were
covered either by lagoonal muds or back-barrier peats as indicated in
Figure 9 from the Kayuga area. Lateral shifts between open lagoons
and peatland are shown by the occurrence of splits in the Bayswater
Seam of which one can be seen in the old exploration trench.

The coal of the Bayswater Seam (No. 14) is mostly dull which is due to
the high concentration of inertinite, particularly, in the form of
inertodetrinite. For this reason, both TPI and GI are quite low and
suggest that the seam has been formed from a marsh peat which inter-
mittently fell dry and was flooded, the latter being indicated by the
occasional observation of concentrations of inertodetrinite of micro-
crosslamination and graded bedding.

The stratigraphic interval between the Bayswater and Broonie seams 1is
characterised by the re-establishment of upper delta or alluvial plain
conditions which remain dominant for the remainder of the Vane
Subgroup. The main charateristic 1is the repeated change from
laminated overbank shales, interspersed with thin sheets of splay
sands to polnt bar sands showing a distinct uvpward reduction in
particle size. In the lower portion of the Jerrys Plains Subgroup,
i.e. from the Bayswater to the Glen Munro seams, the fluvial events
represented by the point bar sands are well separated by overbank
deposits. Naturally, the latter have been subjected to some erosion at
the bases of the fluvial sandstones but the rate of subsidence was

Upper Lower

Backshore Surt 2
Shoreface|Shoreface ari.£one| Offshore

LOWER BAYSWATER PEAT

Lagoon

Beach Ridge

Figure 9. Cartoon illustrating the transgression-regression reversal
at the beginning of Bayswater peat formation. Modified after Uren
(1985).
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evidently sufficient to protect the previously deposited point bar
blankets underneath a thick column of overbank deposits before it
could be eroded into by the next fluvial event passing through the
area. The only exception occurs above the Broonlie Seam where two
point bars appear to be telescoped into each other.

Both trough and planar cross—bedding are common in the megaripple
zones of the sandstones which in the Bayswater-Broonie interval, above
the Broonie Seam and the Vaux Seam, contain a conglomeratic bedload
zone. Ripple marks are common in both point bar and flood deposits.

Whilst the sequence up the the Vaux Seam will be seen in the old
exploration trench only, the remainder of the Jerrys Plains Subgroup
will be inspected twice, before lunch along the exploration trench and
after lunch in the mine itself. The stratigraphic column of the
latter is displayed in Figure 10. In spite of the short distance
between the two localities, their depositional history was by no means
identical in all detail.

The Vaux Seam is in average 2.5m thick but its top is quite irregular
due to the erosion it has suffered before the overlying point bar was
emplaced. In the exploration trench this is represented by a 7m thick
sandstone with a basal conglomerate grading first into a laminite
(flood plain) and then into several metres of shale/mudstone (flood
basin) to the base of the Piercefield Seam. In contrast, the same
sequence in the open—-cut 18 considerably thinner but the stratigraphic
distance of 12m between the Vaux Seam and the Plercefield Seam is
retained by the addition of another 3m of coarse fluvial sandstone
capped by lm of laminated levee bank (?) sand. The latter forms the
base of the Piercefield Seam and contains very large Vertebraria
roots.

The Plercefield Seam consists of an alternation of coal plies and
altered tuff bands of which the lowest, the Fairford Claystone between
Piercefield D and C has been given member status. Although many of
the thin ash-fall tuffs have been altered to claystones within the
peat environment, the thicker pyroclastic surge deposits consist of
crystal tuffs and are therefore quite sandy. Their violent emplacement
is revealed by the contorted pinch and swell bedding and the frequency
of tree trunks extending for a short distance from the coal roof into
the tuff layers indicating that the trees were snapped off in the
volcanic blast.

Another example of the lateral change 1n coal measure facies is
evident above the Piercefield Seam. In the exploration trench the
interval to the overlying Mt. Arthur Seam encompasses only 2m of shale
and lm of point bar sand. The same section in the mine is 9m thick,
the point bar alone taking up 5m. The difference between the two
localities 1is even more striking in the interval between the Mt.
Arthur Seam and the so-called Unnamed Seam. In the trench the
interval 1is composed of 5m of flood basin shales and two proximal
splay sands indicating an overbank setting, possibly near a channel.
The same interval in the open cut is 18m thick and consists primarily
of braided conglomeratic channels. The reverse 1s the case in the
next cyper interval between the Unnamed Seam and the Woodlands Hill
Seam. It is approximately 30m thick in the trench but only 2m in the
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mine. Further differences will be noted when comparing Figures 7 and
10.

The Upper portion of the exposed portion of the Jerrys Plains
Subgroup, i.e. from the Glen Munro Seam to the Whybrow Seam is
characterised by multistorey sands in the form of multiple stacked
channel deposits in the Blakefield-Wambo interval, as well as, stacked
point bar sands in the Glen Munro-Blakefield and Redbank Creek-Whybrow
intervals. The lenticularity of the Blakefield-Wambo interval is
impressively exposed in a bc-section in the highwall of the open-cut
were 1ts maximum thickness of 20m 1s reduced to almost nothing over a
lateral distance of only 80m, whereby the sandstone 1is replaced by
overbank lutites.

Another interesting feature of the upper portion of the Jerrys Plains
Subgroup 1s the occurrence of some bioturbation underneath the
Blakefield Seam and in the Wambo—-Redbank Creek interval. The latter
consists of some upward coarsening sandstones in the exploration
trench but in the mine the sandstone is split by 2.5m ripple-marked
laminated shale which contains most of the worm burrows. In view of
the fact that the respective coal seams are quite low in their sulphur
content and display no other characteristics of a lower delta plain
setting, it 1s assumed that the worm burrows have been formed at the
bottom of fresh water flood basins emplaced on the upper delta plain.
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