Journal of the Amateur Geological Society of the Hunter Valley



'Geo-Log 2011

Journal of the Amateur Geological Society of the Hunter Valley Inc.

Contents:

President’s Introduction

Catherine Hill Bay Walk

Singleton Mines Rescue Station

The Muster Point

Sandbar Weekend

Geology of the Sydney Basin - West Gosford
Werri Basin and Beyond

Bow Wow Gorge Walk

Geology of the Gunnedah Basin and Mount Kaputar
Ulladulla Geology and Fossils

Social Activities 2011

Geology and Landforms of the Mole Tableland - Geological Safari 2011

11

16

25

28

35

41

42

Geo-Log 2011



President’s Introduction.

Hello members and friends,

Another successful year packed with interest and adventure has passed by so rapidly that for some our
feet have scarcely touched the ground. Our web site has continued to attract considerable interest and
has resulted in a number of new members joining the group. After more than 30 years our Society still
manages to run new activities, although in recent years we have found ourselves journeying far be-
yond the confines of the Hunter Valley to extend our experiences.

Trips into the field continue to provide a mix of experiences due to the varied expertise among our
membership, many of who have now retired from full-time employment. Our Society is perhaps
unique in that a background in geology is not a prerequisite to joining and every member contributes
regardless of their level of knowledge.

The success of the 2011 program is due in no small degree to several people outside the Society mem-
bership who so willingly gave assistance. During the Torrington trip these included of Tor-
rington, Ron Gillet of the Emmaville Mining Museum, and of Emmaville. Bill led a tour
of his unique mineral processing plant and Ron gave so freely of his time at the Museum explaining the
exhibits. Terry’s wit, humour and experiences as a tin miner made our day at The Gulf tin mines so
much more enjoyable. Thanks are also due to Mick Sherf and members of the Emmaville Court House
Trust. We were very fortunate on the Ulladulla weekend to have the leadership of the very knowledge-
able and enthusiastic Phil Smart, instigator of the now well-known Gondwana Coast Fossil Walk
around Ulladulla Harbour. Thanks are also due to the staff at the Singleton Mines Rescue Centre for a
unique 3D underground experience and to Chris Herbert for leading the Geology of the Sydney Basin
(West Gosford) excursion.

Very special thanks go to the Social Committee for their largely unrecognised and rarely acknowledged
organisational expertise at events held throughout the year, especially the soup and slides night and
the annual Christmas party. Thanks also to Vic and Leonie Mills who made their home available for
the Christmas Meeting. Once again it proved an exceptional venue. To our tireless secretary Ian Rogers
who ensures our newsletters are delivered on time and to Leonie Mills who keeps the Society’s financ-
es in order, a grateful thanks from all of us.

Finally, thanks to the leaders who gave up their time in organising and conducting our activities and
who contributed to this journal, and especially to our Life Member Ron Evans for his dedication in
putting together yet another great edition of the Society Journal that we can all be proud of.

Very best regards,

Brian.
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Catherine Hill Bay Walk
Saturday 2274 January 2011

Leader: Chris Morton.

Attendance: 15 members, 6 visitors.

The group met at the disused coal washery at
the end of Montefiore Road Catherine Hill Bay on a
warm beautiful summer’s afternoon, 27° with a light
N-NW breeze.

After an introduction and a general overview of
the local history, the formation of the New England
Fold Belt and its huge influence on the geology of the
Northern Sydney Basin (which was laid down during
the late Carboniferous through the Permian to early
Triassic) was explained and illustrated with diagrams.

The group then strolled down towards the
beach which lies beneath the jetty. Recently, the jetty
has become a controversial icon (should it be disman-
tled or kept as a heritage item?). Pausing at the head-
land to feast our eyes upon the spectacular coastline to
the north, we proceeded down onto the beach. On the
cliff face we were able to view and discuss the Great
Northern Coal Seam, the underlying Bolton Point
Conglomerate and the Teralba Conglomerate which
lies above the coal seam. (Photo 1)

From there we walked a short distance to a
wave cut platform where there are a number of Doler-
ite Dykes (Photo 2) intruded about 90 mya when Aus-
tralia separated from Antarctica and the spreading of
the Tasman Sea. A short walk around the headland
found us admiring Desoto Inlet (Photo 3) which is
most likely the result of erosion along a joint plane.
The name Desoto Inlet (legend has it), came from an

1. Chris explaining geological features in the cliff.

2. Dolerite dyke intruding Bolton
Point Conglomerate.

old Desoto being pushed over the ledge into the water
many years ago.

A short climb up onto the headland gave us a
chance to admire the coastline stretching off to the
south. We worked our way down onto another wave
cut platform where there were a number of features to
be found and discuss. One interesting feature was a
good example of intra-formational slumping, most
probably being the result of a riverbank slumping into
soft river sediment millions of years ago. There were
also some nice examples of cross bedding within the
pebbly conglomerate. (Photo 4)

Heading further south along Moonie Beach just
before Flat Island, we examined a large fossilised tree
which has two trunks giving the impression it is the
fork of a tree. A lonely Mangrove not far from our
fossil tree was observed and we wondered if it will

3. Beautiful Desoto Inlet eroded into the conglomerate cliff.
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survive the next big sea. Crossing the sand dune onto
Ghosties Beach we found some more fossilised trees.

Looking at the cliff which towers over Ghosties
Beach, an excellent view of the stratigraphy can be
gained. Munmorah Conglomerate can be seen at the
top of the cliff with white sandstone below which is
overlying the Vales Point Coal Seam. Underlying the
coal seam is the Karignan Conglomerate Member
which is lying above the Wallarah Coal Seam that is
obscured by lush greenery and sand. (Photo 5) At this
point the Wallarah Seam is separated by 1 metre of
strata from the Northern Coal Seam (Bamberry 1993).

Further down the beach we came to a sea cave
eroded through joint planes. (Photo 6) We found it
very refreshing here as it is 5-7 degrees cooler within
the sea cave. There are many concretions in the sand-
stone cliff along with examples of cross bedding and
cut and fill gravely stream beds. A number of fossil-
ised branches that have been rolled down these an-
cient streams can be found dotted around the cave
entrance along with the Wallarah Coal Seam which is
at the base of the Karignan Conglomerate Member.

This point was the end of our excursion. So we
all took the long walk back to our cars parked at Cath-
erine Hill Bay.

My thanks go to Brian, Ron and Barry whose
expertise, knowledge and support were most helpful.

Report by Chris Morton.
Photographs by Ron Evans.
References.

CHRIS HERBERT; ROBIN HELBY. Guide to the Syd-
ney Basin. Geological Survey of New South Wales,
Bulletin 26. Dept Mineral Resources 1980.

BRANAGAN; PACKHAM. Field Geology of New
south Wales. 2000 Mineral Resources NSW.

SCHEIBNER, ERWIN; BASDEN, HELENA (editor)
1998. Geology of New South Wales —Synthesis.
Vol 1. Structural Framework. Vol 2. Geological Evolution.

JOHNSTON, R.W. Intra Plate Volcanism in Eastern
Australia and New Zealand. Cambridge Press.

JOHNSON, DAVID. The Geology of Australia.
Cambridge Press.

4. Cross-bedded strata within a conglomerate outcrop.

5. Stratigraphy at Ghosties Beach. From top, Munmorah
Conglomerate, white sandstone, Vales Point Coal seam and
Karignan Conglomerate member. The Wallarah coal seam
is obscured by the green plants.

6. Eroded joint Ghosties Beach.
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Singleton Mines Rescue Station

Thursday 17 March 2011
Leader: David Atkinson.
Attendance: 15 members, 3 visitors.

Most of the group met for lunch at the Singleton
RSV Club before proceeding to the Mines Rescue Sta-
tion.

Our visit to the Singleton Mines Rescue Station
at 8 Lachlan Ave Singleton Heights (Photo 1) gave
members an introduction to the mining environment
and the safety issues faced by miners.

We were able to see mine and mining simula-
tors used to train miners and safety personnel in the
identification and management of underground and
open cut mining operations.

The large 3D simulator was breathtaking and
represents world leading technology developed joint-
ly with the University of NSW Engineering faculty
and the NSW Mines Rescue organisation. We pro-
gressed through a long wall mining scenario and
found the representation to be realistic and informa-
tive. (Photos 2, 3 and 4)

The embodied geo-engineering represented in
the simulators is part of the reason Australia leads the
world in mine safety.

One of our members checked her competence
driving a 200 tonne haul truck in the open cut simula-
tor and “killed” us all (steering and braking were op-
tions!!) free falling into the pit was not such a good
option

2. 3D simulator room with computer controls in centre of
the room.

3. Our guide explaining how the 3D simulator works.

1. Mines Rescue Station, Singleton.

4. 3D simulation of an open-cut mine.

Our thanks go to David Connell, Regional Man-
ager Mines Rescue Singleton, and his staff for a very
informative and entertaining overview of the role of
the mines rescue organisation and the critical role
played by the simulators in reducing accidents and
recognising danger both underground and in open cut
mines.

Report by David Atkinson.

Photographs by Ron Evans.
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Muster Point

Saturday 19 March 2011
Leader: Ron Evans.
Attendance: 24 members, 6 visitors.

At 10:00 am on a sunny morning, attendees met
our guide Aubrey Brooks near the abandoned BHP
Offices. He led on a dirt road through a small patch of
bush to the Muster Point, an imposing steel sculpture
nestled amongst trees where he outlined its history.

This house-size 70 tonne industrial artwork was
constructed as a collaboration by famous Newcastle
sculptor Julie Squires and steelworkers in 1999, to
mark the closure of the steelworks. Commenced in
July 1998, Julie Squires' work was not completed until
September 1999. The completed sculpture measures 8
m x 12 m x 8 m high.

The exterior has a stylised representation of the
BHP skyline encased with in the design element of a
BHP maintenance shop. Inside the structure are items
representing people and processes that took place at
BHP. Thus, the whole structure, inside and out, has
many stories to tell about the history of steelmaking in
Newcastle.

Our guide, Aubrey Brooks worked at BHP for
38 years. Both his Grandfather (37 years) and father
(42 years) also worked at BHP. This meant that the
stories Aubrey told were of a personal nature which
imparted drama and realism. Aubrey's respect (and
love) for his fellow workers at BHP was a powerful
part of the stories he told.

Thanks and gratitude go to Aubrey from all
present for giving us such a memorable tour.

Report and photos by Ron Evans.

Entrance to the Muster Point, Mayfield

NP -
i AN o e s

Rear entry looking through the Muster Point to the front.
Workers silhouettes above the rear entry below are of actual
BHP workers
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Sandbar Weekend
Friday 1% to Sunday 3¢ April 2011

Leader: Ron Evans.

Attendance: 13 members.

People attending the weekend activities arrived
at Pacific Palms Caravan Park (located next to Eliza-
beth Beach some 21 km south of Forster) where we
stayed. After settling in, we met for a chat and ‘happy
hour.” Terry, our leader for the weekend outlined pro-
posed activities and suggested we car-pooled for Sat-
urdays activities.

Saturday 1+

Saturday morning was fine and sunny, perfect
for our coastal activities. Our first venues were to
Treachery and Yagon Heads, south of Seal Rocks
reached by means of a rough dirt road.

We parked at Camp Treachery and followed a
clearly marked track to the headland. The walk took
us past cabin accommodation at Camp Treachery,
through a small stand of Littoral rainforest dominated
by several large fig trees (Photo 1) and into the short
coastal heath (Photo 2) that covered most of the head-
land.

Treachery Head is a rocky headland composed
of westerly dipping Carboniferous siltstone, mud-
stone and sandstone. (Photo 3) Laminated bedding
occurred in many layers, an indication of still condi-
tions during deposition of sediments, the start of the
rock forming process. The rocks are well jointed ena-
bling the sea to erode gutters into the rocks leaving
finger-like rock projections to jut into the ocean at the

1. Track to Treachery Head passing a large fig tree.

3. Westerly dipping layers of shale, siltstone and sandstone
exposed above a large erosion gutter. Note the laminated
bedding in many layers.

4. Tessellated pavement in sandstone.

end of the headland. Some sandstone strata had
weathered into tessellated pavement, the cores of
some tessellations showing honeycomb weathering.
(photo 4)

Returning to the vehicles, we drove south to
Yagon Head and parked in the day picnic area. A
large goanna was wandering about and it provided an

Geo-Log 2011



5. Jim Grey photographing a large goanna while a curious
Brush Turkey looks on.

interesting subject for the photographers. (Photo 5)

At Yagon head, the beds of rock are more steep-
ly dipping (some 65° to 70°). We examined the south
facing wall of the headland before climbing up to the
top along an overgrown track. Wonderful views
greeted us from the top, including a view down into a
small beach that had formed in an eroded gutter.
(Photo 6) The beach was hidden from view from the
main beach.

After lunch, we parked just north of Yagon
Head and walked south down to the beach to the
northern side of the headland to look for fossils. The
edges of south-westerly dipping beds were exposed
(Photo 7) and we soon found fossil bearing strata. The
fossils found consisted of internal and external
moulds of Brachiopods, mainly Spirifers and
Productids. One outcrop of shale contained well pre-
served internal moulds of a large Productid, probably
a species of Marginirugus barringtonensis. (Photo 8)

On the drive back to camp, we detoured into
Smiths Lake for a visit to the Frothy Coffee Boatshed

6. Small hidden beach southern side of Yagon Head.
Note the steeply dipping strata.

where (you guessed it!) we indulged in a mug of
frothy coffee and cake (Photo 9). After returning to
camp, we showered and went to the nearby Pacific
Palms Recreation Club for a drink and dinner. Very
nice!

SI/ L e SN S S e

7. Fossiliferous bearing strata (steeply dipping) on the
northern side of Yagon Head

,4,;" » vl . o 3 » -t )
8. Internal moulds of possibly the Productid Brachiopod
Marginirugus barringtonensis.

9. Frothy coffee and cake on the verandah of the Frothy
Coffee Boatshed, Smiths Lake.
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Sunday 274

Sunday morning took us north to Cape Hawk
where we climbed a well defined path to a lookout
tower on the summit. (Photo 10) From here, extensive
views of the hinterland and Forster/Tuncurry were
obtained. Of particular interest was the topography of
the lakes system.

Four interconnected lakes occupy an ancient
river basin bordered on the coast by high sand dunes
and in the west much older flatter dunes. These dune
systems are described as the outer barrier and inner
barrier and were created at separate times. The inner
barrier, parallel to the coast, was laid down about
60,000 years ago, before the last glacial period. The
outer, higher barrier was formed after the sea stabi-
lised at its present level about 6000 years ago. Some of
the highest forest-covered dunes are only 2000 years
old. It is a maze of dunes, some of which have moved
well inland and covered parts of the inner barrier.
Less than 100 years ago, slight changes in stability
occurred and a new system of actively migrating sand
dunes or 'blow outs' resulted. (Photo 11)

The dominant underlying geological structure
is a fold in the earth's surface known as the Myall Syn-
cline within which the main rock types were formed
in the Carboniferous period, over 275 million years
ago. The main rock types are sedimentary
(sandstones, siltstones and mudstones) with some
volcanic rocks such as rhyolite and basalt under the
surface. During times of lower sea level, the bedrock
eroded and this created a complex of rocky hills and

10. Cape Hawke Lookout tower.

ridges. When the sea level rose during the Holocene
(about 10,000 years ago), some of these rock outcrops
became isolated from the mainland, creating a series
of offshore islands.

From Cape Hawke we drove south to Sandbar
for a quick visit to Danger Point, another rocky head-
land reached by walking along the top of a concreted
sewage outlet pipe. (Photo 12) A large dyke (Photo 13)
juts into the sea on Danger Point headland. Just north
of the headland beside a narrow beach, steeply dip-
ping (easterly) strata is exposed. (Photo 14)

11. View south from Cape Hawke. Note the long outer barrier dune system with Myall Lake behind it.
Rocky headlands and hills surround the lake system to the south.
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Of particular interest was several fossils of large
worm burrows. (Photo 15)

More time could have been spent at Danger
Point. However, we had to return to the caravan park,
collect the rest of our belongings and leave.

A big thanks goes to trip leader Terry of organ-
izing and guiding a very interesting and informative
weekend.

Report by Ron Evans.

Photographs by Ron Evans.

References.

HERBERT,C; HELBY, H (1977). A Guide to the Syd-
ney Basin. Geological Survey of NSW, Bulletin 26, De-
partment of Mineral Resources 1980.

OFFICE OF ENVIRONMENT AND HERITAGE, NSW
National Parks and Wildlife Service. Myall Lakes Na-
tional Park 2011.

13. Large dyke, Danger Point.

. Large worm burrow fossils in fine sandstone.
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Geology of the Sydney Basin
(West Gosford)

Saturday 7t May 2011
Leader: Chris Herbert.
Attendance: 12 members, 6 visitors.

Chris Herbert’s very generous offer to run an
excursion for AGSHV explaining the geology of the
Sydney Basin and the Terrigal Formation was grate-
fully accepted and enjoyed by all who attended.

Chris Herbert’s expertise in this field of geology
is world renown. Chris is the co-author of “A Guide to
the Sydney Basin” and has written countless papers
on this subject, and is often referred to by geologists
and students alike.

Meeting at the car park above Spoon Bay near
Foresters Beach on a beautiful sunny autumn day,
with formalities and greetings complete, Chris gave a
short introduction on what to expect during the
course of the day. We then made our way down to the
rock platform at the northern end of Spoon Bay, stop-
ping to examine some rutile that was showing
through the sand, the result of transportation from the
inland ranges by rivers and then being deposited on
our beaches in a process called winnowing. (Photo 1)
On the platform Chris explained the environmental
conditions (Photo 2) and the influence of the formation
of The New England Fold Belt during the Permian
and the Triassic that led to the deposition of the sedi-
ments that make up the Sydney Basin and the spectac-
ular coastline. (Figure 4.2)

Evidence of activity by burrowing organisms
that left fossilised burrows was found on the platform.

1. Recycled Rutile weathered out of the sandstone.

2. Chris Herbert describing past depositional environment.

(Photo 3) Chris explained how these animals line the
burrows with mucus so as to hold the burrow togeth-
er, eventually filling with debris after the animal had
departed leaving the fossilised burrows. Also pointed
out were the red beds that can be found along many
parts of the coast. Red Beds that lie above the Permi-
an/Triassic boundary were formed after the great ex-
tinction that ended the Permian. A lack of vegetable
matter in the sediments that was transported by the
rivers coming from the New England Fold Belt al-
lowed the minerals in the sediment to oxidise thus
giving them the rusty brown colour that we see in
many places along the coast and inland which has
become a reliable marker. (Figure 4.3)

From Spoon Bay we made our way to Terrigal
Haven. The rock platform at the southern end of the
Haven lies under a shear cliff face that has many lay-
ers of sediment. (Photos 4 and 5) Chris explained how
these layers had formed, the many transgressions and
regressions, pointing to barrier dunes, estuaries and
mud flats that make up the stratigraphy. (Figure 4:7)
A few diagrams were drawn on the rock surfaces to
demonstrate the process and how all this occurred,
leaving the energy and destructive force of the wind
and ocean to cut the cliff faces vertical. Lunch was

3. Invertebrate trails and worm burrow depressions.
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4. Scour and fill in shale near the Skillion with a facies
change to sandstone on top.

enjoyed at the base of the Skillion along with stimulat-
ing conversation on all things geological.

After lunch Putty Beach was our next destina-
tion. From the car park we meandered to the southern
end of the beach where we scrambled over some large
boulders to find fossilised worm burrows (Photo 6)
along with fossilised root casts that have been pre-
served in the layers of sediment. Where the Hawkes-
bury Sandstone overlies the Narrabeen sediments, an
old river channel was pointed formed by a classic
scour and fill process. (Photo 7) Continuing on around
the point we found many more fossilised worm bur-
rows, which somehow led to a discussion regarding
the prescience of oil and coal that lie beneath the Syd-
ney Basin. This area gave the photographers in the
group a chance to capture images of the spectacular
weathered features in the sandstone. (Fig 4:10)

Time was getting the better of us; some enjoyed
an ice cream purchased at the kiosk on the way back
to the vehicles where afternoon tea was enjoyed along
with a spirited conversation on climate change.

6. Ferruginous worm burrows, Putty Beach headland.

Brian England, on behalf of us all, gave Chris
Herbert a huge thankyou for giving up his time and
knowledge and presented him with a Geo-Log 2010 as
a token of our appreciation.

Report by Chris Morton.
Photographs by Ron Evans.
References:

Line drawings copied from “Coastal Exposures of the
Northern Sydney Basin” 1993 By Chris Herbert..

5. Trough cross bedding within the Terrigal Formation.

7. Leisegang Rings in sandstone, Putty Beach headland.
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Figure 4.2
A A fluvial/estuarine, paralic back-barrier to barrier-island palaeoenvironmental

model is proposed for the Narrabeen Group. The marine shoreline, trending
northwest-southeast, was located on the hinge of the more rapidly subsiding part
of the Sydney Basin north of Broken Bay. Episodic expansion and contraction of
coastal alluvial/estuarine plains and back-barrier lakes, lagoons and marine bays
were controlled by changes in relative sea-level. Diagram adapted from Horne

and Ferm (1979).

B Sedimentary environments to be seen at each stop are shown in their postulated
palaeoenvironmental position in the meodel proposed in A above.
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Figure 4.3 Palaeogeographic reconstruction for the Patonga Claystone and the
Terrigal Formation during relative sea-level fall (A), initial relative sea-level rise
(B), maximum rate of relative sea-level rise (C), and relative sea-level highstand
(D). SB - Sydney Basin, GB - Gunnedah Basin, NEFB - New England Fold Belt,
LFB - Lachlan Fold Belt, N - Newcastle, TE - Terrigal to The Entrance, BB -
Broken Bay, S - Sydney.
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Werri Basin and Beyond
Friday 27% to Sunday 29t May 2011

Leader: Winston Pratt.

Attendance: 18 members, 1 visitors.

The Lower Permian Werrie Basin overlies Up-
per Carboniferous rocks of the Tamworth Trough
component of the New England Orogen. During the
Upper Permian the western part of the Tamworth
Trough was thrust westwards forming the Mooki
Thrust Sheet and bounded on the west by the Mooki
Thrust Fault System. (Figure 1)

In the area of the Werrie Basin there were two
phases of compression, one approximately east — west
and the other approximately at right angles, north —
south and these resulted in the development of ‘dome
and basin’ or ‘egg carton’ topography. (Figure 2) Alt-
hough faulting inhibits perfect development, the rela-
tively small size of the Werrie Basin provides an excel-
lent example in which the various dome and basin
components can be readily identified from within the
basin and viewed overall from a high point on one of
the dome structures (the ‘Who’d-a-thought it Look-
out). Subsequent erosion has stripped the softer Per-
mian beds of the Werrie Basin from the crests of the
domes and exposed the more resistant underlying
Carboniferous rocks while the Permian beds (Temi
Formation) remain the cover in the basin structures.
(Figure 3)

To the east beyond the Werrie Basin, the Car-
boniferous rocks have been thrust against the basin’s
eastern edge while on the west the sediments have
been thrust and folded into an elongate dome or anti-
cline with a steeply dipping leading edge against

1. Doughboy Hollow.

2. Columnar jointed basalt beside railway line.

which the near horizontal beds of the Permian and
Triassic Gunnedah Basin have been deposited.

Friday 17th.

The group of 12 members met at Murrurundi
and headed out along the New England Highway
over the Great Dividing Range at Nowlands Gap. On
the descent from Nowlands Gap the flat area of
Doughboy Hollow where Inspector Denny Day cap-
tured the ‘Jewboy’ gang of bushrangers and behind
Doughboy Hollow (Photo 1) the Ardglen Railway
Quarry in the Liverpool Range basalts was clearly vis-
ible. A little further along a stop was made to view
basaltic columnar structures which were curved as the
basalt flowed over an embankment in the basement
rock. (Photo 2)

At Kankool the route crossed the Mooki Thrust
Fault onto Carboniferous rocks of the Tamworth
Trough followed Chillcots Creek road along which, in
1900, the bushrangers Jimmy and Joey Governor trav-
elled during the manhunt for these fugiatives. The
site of Baker’s hut (Photo 3), robbed by the Governor
brothers and recently demolished, was seen on the
way to Henry Hall’s (Ben Hall’s brother) house which
was also robbed by the brothers the next day. They
then went up the side road towards Loders Dome (a
volcanic plug) and Mr. Hamilton’s (Henry Hall’s son-
in-law) house (Photo 4) which they also robbed and
stole a 7-shot 32 cal. Winchester rifle which Jimmy still
had with him when captured.

The route then continued along Woodton Road
back to the New England Highway and on to Wal-
labadah Homestead and Creek where the next day the
Governor brothers were involved in a gunfight with
some local people including Henry Hall’s son. On the
way back to Wallabadah village an outcrop of Caboni-
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DOME and BASIN ('Egg Carton’) STRUCTURE

Figure 2.

iferous andesite which forms a prominent ridge was
examined.

The bushranger ‘Thunderbolt’ camped for al-
most a year on Mr Parnell’s property at Wallabadah
for about five months in 1867. Although his presence
appears to have been fairly well known by many of
the locals it was not reported to police.

Back at Wallabadah village, afternoon tea was
taken at the First Fleet Memorial Gardens (Photo 5)

3. Baker’s Hut before it was demolished.

before visiting the site of one of Australia’s largest
remaining undisturbed stands of White Box trees.
(Photo 6)

A final stop was made on the New England
Highway near Willow Tree where roadside cutting in
fluviatile sediments of the Early Permian Temi For-
mation of the Werrie Basin (Photo 7) were intruded by
a basic dyke containing very large xenoliths of pre-
sumed Carboniferous sediments. (Photo 8)

4. Henry Hall’s son-in-law’s (Mr. Hamilton) house .
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Figure 3. WERRIE BASIN STRUCTURE

Modified from "Gunnedah Coalfield” by W.Pratt, Dep’t. Mineral Resources, GS 1998/505

Saturday 28th.

The first stop was at Kankool where Carbonifer-
ous sediments sheared and deformed by movement
on the Mooki Thrust Fault (Photo 9) were examined
before observing an outcrop of steeply dipping con-
glomerate of the Late Permian Borambil Creek For-
mation of the Werrie Basin (Photo 10) near Willow
Tree. The Lower Permian coal seams of the Willow

Tree Formation are in places covered by recent alluvi-
um. Opposite the Willow Tree school a well was sunk
in the alluvium and reached a seemingly thick coal
seam but in reality the well had penetrated a near-
vertical seam. This was the first discovery of coal at
Willow Tree in 1937 and there is still a well, or now at
least an electric pump visible at the site.
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5. Lunch; First Fleet Memorial Gardens, Wallabadah.

At the ‘Who'd-a-thought-it’
Quirindi, an excellent view to the west of the Liver-
pool Ranges and the Liverpool Plains was available,
particularly as the weather was perfect. On the east,
looking from south to north, the dome and basin to-
pography of the Werrie Basin could be clearly seen.
(Photo 11) It is rare to be able to see such a well devel-
oped example of this topography clearly visible over
an area from a readily accessible ‘ground’ level point
location, in this case atop one of the domes.

Lookout at

Continuing through Quirindi town and past
Benjamin Cook’s Inn (now the Heritage Hotel), held
up by the bushranger ‘Thunderbolt’ on 8 December
1865, the route passed through the Jacob and Joseph
Basin and the Fairfield Basin which lies between the
Quipolly Dome on the west and the eastern thrust
boundary of the Werrie Basin on the east. Skirting the
northern side of the Quipolly Dome, a stop was made
to examine the Upper Carboniferous sediments of the
Currabubula Formation immediately downstream of
the Quipolly Dam. These sediments of fluvioglacial
origin are brightly coloured, mainly due to the pres-
ence of zeolites, and have a variety of sedimentary
structures including graded bedding and intraforma-
tional slumping. (Photo 12) The sediments have also

6. White Box trees, Wallabadah.

7. Temi Formation.

been faulted and intruded by basic igneous rocks, of-
ten along fault planes. (Photo 13)

The route then headed towards Werris Creek
through the Colliery Basin where the Werris Creek
coal seams of the Willow Tree Formation occur in the
synclinal base of the Colliery Basin on the top of a
prominent ridge. (Photo 14) The Werris Creek seams
(Greta Coal Measures equivalents) were mined from
1925 to supply coal for refuelling locomotives at the
Werris Creek Railway complex and for the Tamworth
Power Station. With the demise of the steam locomo-
tive and the Tamworth Power Station, together with
the increasing difficulties associated with mining
steeply dipping and fractured beds in the synclinal
axis together with the associated water intake prob-
lems, underground mining ceased in 1963. Some
years later a small open cut operation was undertaken
in the north west of the site but later abandoned.
With the increase in coal prices and the availability of
machinery capable of mounting a larger scale opera-
tion, especially when in conjunction with other similar
sites not suitable for a stand-alone operation, a larger
scale open cut operation has been developing the
southern part of the resource.
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8. Basic dyke (left) intruding the Temi Formation.
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Near Werris Creek, and near the base of the
Permian sequence, the Werrie Basalt interfingers with,
and is replaced laterally, by siliceous lavas extruded
from a vent area. These siliceous lavas of the War-
rigundi Igneous Complex form resistant ridges on
either side of the Colliery Basin (a syncline) and, on
the east, form the ridge on the east of the town where
the Swimming Centre is located. The lower and more
gently undulating terrain further eastward is formed
from the softer sediments of the underlying Temi For-
mation, covered in part by Recent alluvium.

These viscous siliceous lavas do not spread far
from the vent area whereas the more mobile basaltic
lavas flow much further away to form basaltic ring
plains. A chain of these Lower Permian siliceous
vents with surrounding basaltic ring plains extends
from Boggabri through Gunnedah, Piallaway, Werris
Creek, Wingen and into the Hunter Valley.

Lunch was taken at Werris Creek and, unfortu-
nately, a planned visit to the Werris Creek Railway
Museum had to be cancelled as the museum was
closed for some unknown reason as prior enquiries
indicated that it would be open on the day.

10. Conglomerates of the Borambil Creek Formation.

Leaving Werris Creek and heading westwards,
the route crossed the leading edge of the Mooki
Thrust Sheet where steeply dipping Carboniferous
lavas and conglomerates, the latter with some large
grooves of unresolved origin were intruded by a ba-
saltic dyke. These rocks were well exposed in a rail-
way cutting although recent stabilisation by shotcret-
ing has now masked part of the exposure. (Photo 15)
The route now crossed the rich alluvial soils of the
Liverpool Plains where a previously undulating ter-
rain has been buried by the alluvium so that now only
the crests of the ridges rise above the plains. In the
vicinity of the route these ridge tops are mostly sand-
stones and conglomerates of the Permian Black Jack
Group or the Triassic Digby Formation. In the Doona
State Forest near Caroona, aboriginal sharpening
grooves were located on an outcrop of the Digby For-
mation. (Photo 16) Here the basal conglomerate of the
formation is only several metres thick and grades up-
wards into sandstone. At Caroona the lithology of the
basal conglomerate was examined in an abandoned
quarry. The frequent red jasper pebbles, sourced from
the New England Highlands and typical of the Trias-
sic conglomerates of the Digby Formation in the
Gunnedah Basin and The Narrabeen Group in the

Sydney Basin were clearly visible.

11. Basin and dome structures of the Werri Basin east of
Quirindi.

12. Fluvioglacial sediments exposed downstream from
Quipolly Dam.
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13. Three dykes intruding fault planes, Quipolly Dam.

The route now headed south heading up dip on
the regional stratigraphy, passing from the Digby For-
mation through the siltstones of the overlying Triassic
Napperby Formation and the basalts of the Jurassic
Garrawilla Volcanics. These latter formations are
readily weathered and rarely crop out but form a gen-
tle slope well suited to cropping and pasture. Overly-
ing the Garrawilla Volcanics is the Jurassic Pilliga
Sandstone, a fluviatile quartzose sandstone which
crops out to form the resistant capping of the Mooki
Hills between Caroona and Pine Ridge. At the final
stop for the day at Pine Ridge weathered Garrawilla
basalt overlain by Pilliga Sandstone was well exposed
in a small quarry. (Photo 17) A weathered soil horizon
could be seen at the top of the basalt immediately be-
neath the Pilliga Sandstone. Agate nodules, formed
by the deposition of silica rich solutions percolating
into vugs in the basalt, were being released by the
weathering of the basalt and several nice specimens
were found.

Sunday 29th.
Oil Shale (Torbanite) was first reported in the

Temi area by the Rev. W B Clarke in 1861 and material
exhibited at the 1862 London International Exhibition.

14. Werris Creek coal mine in the Colliery basin.

15. The Gap railway cutting.

The Temi deposit was mined intermittently from the
1870’s to the 1910’s. The shale was brought by flying
fox into Murrurundi where it was processed in an un-
usual vertical cylindrical brick retort (Photo 18 ) which
was visited on the first stop of the day. The route then
visited the still standing shop of Mrs Eliza Hall (Ben
Hall’s) mother. In the shop front is a display of arte-
facts and photos of the Hall family. Mrs Hall and sev-
eral of her children moved back to Murrurundi from
their stay in the Forbes district and were highly re-
spected members of the Murrurundi community. Mrs
Hall’s grave in the Catholic Church graveyard (Photo
19) was then visited.

The route then followed the Mooki Thrust Fault
which, east of Murrurundi, is heading west to east
and now has a transcurrent configuration, offsetting
the Werrie Basin on the north by several kilometres to
its southern extension, the Sandy Creek Syncline. The
Mooki Thrust here comprises several sub-parallel
faults as it dies out and one of these faults was exam-
ined in a large cutting on the Timor Road. Being close
to Timor the opportunity to examine an impressive set
of extensional faults in Carboniferous rocks of the
Tamworth Trough in a quarry north of Timor was
taken and certainly warranted the visit. (Photo 20)

16. Aboriginal sharpening groves in sandstone.
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17. Pilliga sandstone overlying Garawilla Volcanics.

Returning back towards Murrurundi, the route
took a short diversion to a point in the Sandy Creek
Syncline where the close-out structure of the southern
extension of the Werrie Basin could be clearly seen.
On reaching the New England Highway steeply dip-
ping Permian conglomeratic beds were exposed in a
road cutting. These beds were disturbed by faulting
associated with the northern end of the north trending
Hunter Thrust Fault as it meets the Mooki Thrust at
right angles while a kilometre or so to the east the
beds rega