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President’s Introduction. 
 
 

Hello members and friends, 
 
 Every year seems to be more successful than the last and 2015 was no exception. Our membership 
reflects a continuing enthusiasm amongst the general community for the earth sciences and related activi-
ties. A background in geology is never a requirement for acceptance into the Society and members are 
strongly encouraged to take part regardless of their level of knowledge.  
 Although the original aim of our Society was the exploration and understanding of Hunter Valley 
geology and how it defines landforms and other aspects of natural history, we continue to widen our cov-
erage well beyond the confines of the Hunter Region. Despite this it is becoming increasingly challenging 
to include new activities in the program each year. But our membership is growing and new members bring 
new ideas and new experiences from which everyone can benefit. Occasionally old areas are revisited, ei-
ther for the benefit of new members or where the availability of new information has allowed a greater un-
derstanding of an area. For example, recent construction of an overpass connecting the completely re-
vamped Bulahdelah Mountain Park to the Alum Mountain Track enabled us at last to run a much-
anticipated re-exploration of the alunite mines and magnificent forest on Bulahdelah Mountain. 
 Our first extended field trip covering the geology of the Flinders Ranges in 1995 was so successful 
that similar trips have since taken place annually. This year’s program included a three week tour of the ge-
ological features and other attractions in the Canberra-Cowra-Bathurst regions of New South Wales, ably 
organized, planned and run by Sue Rogers with the assistance of Winston Pratt who incorporated two days 
of fascinating pure geology! 
 We seem to benefit more and more each year from members’ personal contacts and associations. 
Last year it was Professor Mike Archer who spent a full day with us at Riversleigh thanks to Joan Henley’s 
close association with the Australian Museum during Mike’s tenure. This year Laurel Kingdon’s sister and 
husband granted us access to their property near Cowra to search for fish fossils and again through Joan 
we were treated to a talk in Canberra by Dr. Alex Ritchie on the Devonian fossil fish discovery near Can-
owindra. Alex also accompanied us on our day trip to Wee Jasper.  
 The Geological Survey of NSW received a grant to conduct a Newcastle Time Walk from Nobbys to 
the Bogey Hole during National Science Week. Two of our members were invited to assist in the planning 
of this activity, as well as to describe geological features during the walk. This is another sign of respect for 
our society. 
 Very special thanks go to the Social Committee for their rarely acknowledged input at events 
throughout the year, especially the soup and slides night and the Christmas meeting. The fare they provid-
ed at the Christmas meeting was simply mind-boggling! Thanks to Sue and Ian Rogers who yet again made 
their home available for these meetings. Grateful thanks also to our Treasurer Leonie Mills who diligently 
keeps our finances in order. Our Secretary Ian Rogers continues to get our very informative newsletters 
out in plenty of time for members to plan ahead and also oversees the Society website which provides a 
window into our activities and continues to attract much interest. 
 Thanks to those members who took part in organizing and running our activities and who contribut-
ed to this journal and especially to Life Member Ron Evans for his determination and dedication in putting 
together another great addition of the Journal that provides an invaluable resource for the future and 
which continues to draw accolades from both the scientific community and general public. I believe it has 
become the best journal of its type in Australia. 
 
With very best regards, 
 
Brian 
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Early History - A Brief Explanation 
 
 A spot near the entrance to Glenrock Lagoon is 
probably the site of the first coal discovery in Australia. 
The find was made by a group of escaping convicts led 
by William and Mary Bryant. However, news of the 
discovery did not get back to the authorities in Sydney. 

It was not until 6½ years later that a young naval officer 
Lieutenant John Shortland, R.N. discovered and re-
corded coal near the entrance of today’s Hunter River 
on the 9th of September, 1797. Traders soon started to 
exploit coal and cedar from the area. 
 Because of the important resources in the area, a 
permanent settlement was established in 1804 as a place 
of correction for troublesome convicts. Tunnels and 
shafts were driven and sunk all over the settlement, 
digging coal as far South as Glenrock Lagoon. 
 In the Glenrock area, a mine being worked during 
World War II broke into old convict mine workings. A 
huge tree trunk was found. Attached to it were chains, 
balls and chains and handcuffs used to secure convicts 
working the mine at the end of their days toil. The relics 
were removed but the great stump was buried as coal 
needed for the war effort was removed. 
 It was not until 1823, when Newcastle became a 
free township, that the cruel life of the convicts began 
to fade although these prisoners were employed in road 
making, constructing the breakwater to Nobbys (started 
in 1818) etc. 
 On the Burwood Estate (owned by the Scottish 
surgeon Dr. Mitchell), Burwood Colliery was established 
in the late 1840’s on the southern side of Glenrock 
Lagoon. (photos 1 & 2) In 1850 Dr. Mitchell was 
authorised to construct a railway from his Burwood 
Colliery to a Newcastle wharf. In 1851 Dr. Mitchell 
expanded the Burwood Colliery at Glenrock by 
constructing a railway line to the Port of Newcastle to 
transport its coal to waiting ships. This railway line 
crossed the lagoon on its run to Newcastle and also 
serviced the nearby Glenrock Colliery. (photo 3) 
 Tunnels were dug through the cliffs under the 
present Merewether Heights. One was the “road tunnel” 
dug through the Victoria Tunnel Seam (along the line of 
the present Mitchell Street). By 1853 Dr. Mitchell and 
others had established the Newcastle Coal and Copper 
Company after an amalgamation of all working 
properties. All stores and provisions for workmen and 
the Company were taken through this road tunnel by 

bullock drays and horse. Two additional tunnels were 
constructed through the cliff just south of Merewether 
baths. The No. 1 tunnel or ‘big tunnel’ (photo 4) came 
out of the cliff just behind the present day amenity 
block. It was about 400m long. A second tunnel (about 
200m long), the No. 2 tunnel, went through the cliffs 
adjacent to Smelters Beach. 
 The original tunnels were dug to accommodate 
horse and cart, not trains, hence them being narrower at 
the top (photo 5). A small engine called the ‘Coffee Pot’ 
was used to haul coal along the line. The ‘Coffee Pot’ 
was a specially modified engine (vertical boiler, altered 
chimney, cut-down cabin, driver one end and fireman 
the other end) made small enough to pass through the 
tunnels at Merewether (photo 6). Apparently no-one was 
allowed on the engine inside the tunnels. The engine 
was slowed to walking pace, the men jumped off, and 
jumped back on as the engine exited the No.2 tunnel & 
vice versa. 
 About 200m from the tunnel behind Merewether 
Baths were located coke ovens owned by the Newcastle 
Coal and Copper Company (photo 7). They supported 
another industry in the early days, a copper smelter 
works. Dr. Mitchell leased some of his land to the 
Newcastle Coal and Copper Company. Their smelter 
works (photo 8) was located in Murdering Gully (not far 
from the second tunnel exit) on the present day Hunter 
District Water Board property adjacent to Burwood 
Beach (Smelters Beach, once called the Long Beach) as 
it is known today. 
 In the 1860’s the company failed because of high 
transportation costs of the ore and poor smelter 
placement. As a result, the lease fell back into the hands 
of Dr. Mitchell and he subsequently established the 
Burwood and Newcastle Smelting Works. These works 
also quickly failed as the copper ore used came from the 
Currawang mine (SE of Collector on the NE side of 
Lake George) in which Dr. Mitchell had an interest. The 
ore deposit only lasted from November 1866 to May 
1867, a period of 6 months. But prior to its closure the 
smelter was producing 20-30 tonnes of copper a week 
(Grothen, 1982). 
 Mitchell continued to lease portions of the 
Burwood estate, incidentally contributing to the 
development of the Newcastle District. In 1866, the first 
tannery in Newcastle was established at Flaggy Creek as 
well as Burwood Pottery and the Burwood Fire Clay and 
Brick Works. 
 
Geology 
 
 Magnificent exposures of the Lambton Sub 
Group, the lowest (earliest) part of the Permian age 
Newcastle Coal Measures can be seen in sea cliffs to 
over 60 metres high between Merewether Ocean Baths 
and Glenrock Lagoon. In the highest cliffs just to the 
south of the Ocean Baths (photo 9) there is an excellent 
section extending from the Yard seam exposed at sea 
level to the Dudley seam around 9 metres above and  
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Merewether Baths to Glenrock 
Lagoon Walk 

 

 
Leader:  Ron Evans. 
Date:   Saturday 28th February 2015. 
Attendance:  15 members. 
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then the Nobbys seam 12 metres above that, which is 
overlain by around 15 metres of Nobbys Tuff (formerly 
Nobbys Chert). Above the Nobbys Tuff is the Victoria 
Tunnel seam, which is overlain by the current-bedded 
Merewether Conglomerate, the lowest bed in the 
overlying Adamstown Sub Group of the Newcastle Coal   
measures (Fig. 1). To the south this grades into shales 
and sandstones of the Kotara Formation. Edgeworth 
David described this cliff section as the finest of its type 
in the World. Towards the southern end of the cliff a 
normal fault with a throw of around 4.5 metres can be 
seen. The fault plane is easy to make out as it has 
provided a line of weakness along which a small          V
-shaped gully has been eroded, forming a small alluvial 
fan at beach level (photo 10). 
 Unfortunately much of this excellent exposure is 
now covered by rampant vegetation. The scree slope 
below the cliff was once a prolific source of superb 
plant fossils including Phyllotheca, Glossopteris and 
Gangamopteris, which probably fell down from the 
Shepherds Hill Formation immediately above the 
Nobbys Tuff. Participants on this excursion were shown 
a superbly preserved beetle wing carapace, one of 
hundreds of insect fossils that have been found in the 
black coaly shales here. 
 At the northern end of this cliff section, along the 
edge of a large rock pool, a shale band within the Bogey 
Hole Formation has been eroded out beneath a thick 
bed of sandstone representing a former stream channel. 
The shale contains oblate spheroidal bodies of limestone 
up to a metre across, showing spectacular cone-in-cone 
structures (photo 11) caused by the recrystallisation of the 
calcite under the effect of substantial vertical pressure 
resulting from the weight of the overlying rock. 
Typically the cones in these structures point upwards, 
providing what geologists call geopetal (way-up) 
structures. 
 Pebble lag (or strand lines) along the beaches to 
the south have produced fine examples of agate and 
silicified wood (Dadoxylon) in which the wood cell 
structure has been exquisitely preserved. Examples were 
shown to participants. 
 Many typical features of the Bogey Hole 
Formation can be observed on the rock platform here, 
including tessellated pavements and siderite sheets and 
nodules, the latter showing spectacular dehydration 
crack patterns (photo 12). 
 Clambering from the beach up to the southern 
portal of Number 1 tunnel on the Burwood Colliery 
Railway we were able to see some of the few remnants 
of this long- abandoned industrial railway. A steel mesh 
fence bars entry to the partially collapsed tunnel (photo 
13), several metres back from the original concrete cap 
and a single wooden pole, the only remnant of the 
portal structure. In the gully below the portal lies a small 
brick culvert, still in good condition. The rail 
embankment south from here to the northern portal of 
Number 2 tunnel is almost completely obliterated by 
vegetation, as is the portal itself. 
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 At the southern end of this cliff section, at the 
north end of Burwood (Smelters) Beach, is a superb 
section through a meandering stream channel filled with  
cross- bedded sandstone passing in and out of the thinly 
bedded shales in the low cliff face (photo 14). This 
sequence also lies within the Bogey Hole Formation. 
 From this outcrop we walked directly south along 
the beach to the low headland on the northern side of 
the entrance to Glenrock Lagoon. Along the back of 
this beach we noticed thick layers of heavy mineral 
sands thrown up by a recent storm and winnowed by 
wave action to form a glistening black natural 
concentrate. Where the sand bank had collapsed distinct 
layering could be seen (photo 15). The black sand is 
probably largely ilmenite (titanium iron oxide – FeTiO3) 
originating from the Paleogene basalts of the New 
England region, in which ilmenite is a common 
accessory. The source of other probable components 
(rutile, monazite, etc) is problematic. It is very unlikely 
that they eroded from the New England granites as was 
once thought, but are more likely to be the products of 
prolonged erosion, coming via the Mesozoic 
sedimentary basins (eg Clarence-Moreton Basin) from 
weathering and erosion of the Precambrian shield. 
Dumped into the ocean by rivers, the heavy minerals 
were moved along the coastline by longshore currents 
and repeatedly re-worked by storms (Herbert & Helby, 
1980). 
 Reaching the northern end of the cliff section at 
Glenrock Lagoon, we were able to find remnants of the 
train-loading facility that once formed part of the 
Glenrock Colliery. Only piles of weathered coal and the 
rusted wheels and framework of coal wagons (photo 16) 
remain. A little further south the rusted remains of the 
track from Burwood Colliery can seen hanging out from 
the cliff a few metres above high water. 
 We paused for morning tea sitting on a bench of 
the lower split of the Nobbys seam near the southern 
end of the cliff (photo 17). We then strolled northwards 
back to our vehicles, examining the geology along the 
way. 
 Both the upper and lower splits of the Nobbys 
seam can be seen here, separated by a dense cross-
bedded sandstone bed which thins to the north as the 
two splits coalesce. Unexplained conical masses of tuff 
(tuffite) protrude from the base of the lower split in the 
Nobbys seam, with the coal strata deformed by 
differential compaction around them Thin, often 
discontinuous bands of tuff are present in the Bar Beach 
Formation sediments below the lower split, indicating 
that there were minor volcanic eruptions and ash 
distribution over the area prior to the deposition of 
Nobbys seam. At the southern end of this section load 
cast structures could be seen along the base of the 
sandstone bed immediately above the lower split of the 
Nobbys seam (photo 18) and these could be found along 
the entire length of the lower split exposure. 
 The cliff section north of Glenrock provides a 
superb section through the Nobbys Tuff, showing a  
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sharp demarcation between the lower 5 metres of flat- 
bedded water-transported tuff and an upper sequence of 
spectacularly slump-folded ash fall tuff (photo 19) in 
which the axes of the folds are said to strike parallel to 
the paleoslope (Herbert & Helby, 1980). The lower part 
of the Nobbys Tuff contains examples of small-scale 
cross beds, cut and fill structures, and ripple marks. 
 The sequence here exhibits a complex series of 
trough faults forming a complex graben (photo 20). As a 
result of this faulting, strata high in the cliff at 
Merewether, such as Nobbys Tuff, have been lowered 
by around 21 metres to beach level. It was a finding of 
the drawn section of this faulting in an old text 
(Sussmilch 1914) that prompted us to visit this 
exposure. Unfortunately, weathering and marine erosion 
has rendered much of the section unrecognizable (fig. 2). 
 Back at the northern end of Burwood Beach we 
headed up into the scrub in an attempt to find the site 
of the old copper smelter, but were thwarted by dense 
vegetation. Only a few lumps of slag (photo 21) and 
fragments of firebrick were found. However near the 
southern portal of the Number 2 tunnel NSW National 
Parks had recently erected excellent information boards 
depicting the history of the area. 
 We arrived back at the cars at 12:15pm. 
 
 
Report by Ron Evans and Brian England.  
Photographs by Ron Evans. 
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What is chromite? 
 
 Chromite is an oxide of chromium and iron 
belonging to the spinel group of minerals (photo 8) 
having the general formula: AB2O4 where A = Co, Cu, 
Fe2+, Ge, Mg, Mn2+, Ni, Ti and/or Zn and B = Al, Cr3+, 
Fe2+, Fe3+, Mg, Mn3+, Ti and/or V3+. Pure chromite is 
FeCr2O4 but compositions may vary between 
magnesiochromite MgCr2O4 and chromite, hence the 
range in chromium content reported from different 
deposits. There are at least 22 members in the spinel 
group. Chromite is the only economic source of 
chromium and is also used in furnace refractories.  
  The Nundle deposit is one of several small 
podiform chromitites in New South Wales, most 
associated with discontinuous serpentinite outcrops 
along the Great Serpentine Belt extending between Port 
Macquarie and Warialda. After originally segregating 
from peridotite magma and forming pods in shallow 
depressions along the surface of the upper mantle at the 
base of sea floor ophiolite sequences, the chromite 
bodies have been dismembered and tectonically 
emplaced during injection of hydrated peridotite/dunite 
(serpentinite) along faults, such as we observed along 
the Peel Fault near Bingara on the 2013 Barraba-Bingara 
excursion. 
 At Chrome Gully (Chrome Hill) large lensoidal 
masses of chromite four or more metres in width have 
been opened up by a number of shallow shafts. The ore 
assayed between 37% and 47% Cr2O3. These masses 
occur within a small wedge of serpentinite confined 
between two bifurcating northwest-southeast trending 

faults, and at the junction of the serpentinite and an 
intrusive gabbro (Macnevin, 1974).  
 The Chrome Gully deposits were the first to be 
opened up in the Colony, 102 tonnes being mined in 
1882. Earliest reports state that “On a high ridge about 
one mile (1.6km) northeast from Bowling Alley Point 
occurs a lode of almost pure chromite of variable 
thickness; in one place, at the junction of diorite and 
serpentine, it crops out on the surface 12 feet (3.7m) 
wide” (Wilkinson, 1886). “The outcrop…. is about 700 
feet (214m) above Bowling Alley Point, and the 
apparent thickness of the vein is in one part some 40 
odd feet (12m); one huge block of the mineral lying 
loose on the surface measures about 12 feet (3.7m) long 
by 6 feet (1.8m) high and 5 feet (1.5m) wide.” A 
specimen from the locality is reported to have contained 
64.72% Cr2O3 (Liversidge, 1888). 
 
Saturday 28th March 
 
 Everyone had set up camp in the Fossickers 
Tourist Park adjacent to the Nundle Visitor Information 
Centre in Jenkins Street by late yesterday although some 
were slower than others. (photo 1) A quilting group had 
booked out the Peel Inn and only one standard cabin 
was available at the Park so the majority of society 
members had brought their vans. 
 We set off in convoy at 9:30am, heading back 
through the town and along the main road northwards 
towards Tamworth. The Peel River crossing at Bowling 
Alley Point was in the process of being replaced by a 
high level bridge to allow the level of the nearby Chaffey 
Dam to be raised by 6.5 metres. The road back through 
Bowling Alley Point to Nundle was also being relocated 
higher up the ridge, well above the projected water 
storage level. We turned left after crossing the river, 
then to the right through the memorial gates of the 
Andersons Flat Cemetery after a few hundred metres. 
From the gate a dirt track wound through open eucalypt 
forest to the cemetery boundary fence where our leaders 
found themselves somewhat challenged mechanically in 
dealing with the cleverly contrived wire puzzle holding 
the gate to its anchor post. We followed the track 
through the cemetery to the eastern boundary fence 
where there was sufficient clear ground to park the 
vehicles. To build up energy for the steep climb ahead 
we had morning tea before leaving. (photo 2) 
 Climbing over the wire boundary fence without 
serious incident we headed off across the small 
floodplain of Chrome Gully to the base of the ridge on 
the northeastern side of the watercourse. Long grass 
covered the area but we were able to follow narrow 
cattle pads, thus avoiding the possibility of unwittingly 
treading on any snakes hibernating there. Scattered 
patches of blackberry vines offered the prospect of a 
tasty feast, but with little or no rain here in the past 
several months the pickings were limited to just a few 
tiny berries. 
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Chromite Investigation Trip 
Nundle NSW 

 

 
Leader: David Atkinson, Brian England. 
Date:  Friday 27th to Monday 30th March 2015. 
Attendance: 20 members, 1 visitor. 



 

 As we climbed to the spine of the ridge we came 
to an old wire fence, but after 100 metres or so found a 
fallen dead tree that provided an easy crossing. (photo 3)
Very soon it became obvious from the rocks under out 
feet that the ridge conformed quite closely to the wedge 
of serpentinite shown on the geological map. In fact the 
serpentinite outcrop appeared to define the location of 
the ridge set between Chrome Gully and an un-named 
tributary 150 metres to the northeast. We followed the 
increasingly steep spine of this ridge towards the peak 
known as Blackfellows Knob, pausing now and then to 
examine the variety of serpentinite-related rocks 
exposed, which included harzburgite and tremolite-rich 
rocks. There were very few actual outcrops, most of the 
surface comprising coarse angular scree almost entirely 
hidden by tufts of spikey spinifex grass. Great care had 
to be taken to avoid dangerously loose boulders, which 
could send the unwary tumbling down the steep slope 
into the gully below. Those people who had worn long 
trousers now considered themselves fortunate while 
those who had not had to quietly put up with the 
consequences. 
 About 300 metres above Chrome Gully David 
and I managed to relocate the prospecting adit we had 
found on our exploratory trip last year. Mature trees in 
the trench leading to the portal indicated that this 
excavation was quite old, probably dating back to the 
late 19th Century when gold prospecting was at its peak. 
To our group the adit proved very useful in exposing 

fresh highly sheared (schistose) serpentinite and at the 
back of the short adit a small pod of rodingite, almost 
pure grossular garnet. (photo 4) But there was no other 
mineralisation either in the cut or in the dump, so what 
the prospectors were looking for remains a mystery. It 
was unlikely to have been gold and had it been chromite 
they were either unlucky or had taken away every trace 
of it! 
 We plodded onwards up the now almost 
impossibly steep spine of the ridge, spurred on by the 
sight of several almost black outcrops rearing above the 
spinifex grass ahead. (photo 5) They were so dark it 
seemed certain that they were chromite. But each in turn 
proved to be just boulders of dark green serpentinite 
covered in lichen blackened by countless bushfires. 
 Through the scattered eucalypt and tortured 
angophora the views back to the northwest over 
Chaffey Dam and the surrounding hills were 
astounding. (photo 6) The lake was bordered by a wide 
expanse of brown mudflat, testimony to the scant 
rainfall in recent times. 
 Eventually the flat grassy floor of the saddle just 
north of Blackfellows Knob was reached, but still with 
no sign of chromite. Here we fractured into three 
groups, one staying under the shelter of a copse of 
angophora totally exhausted, the other two branching 
off to explore the geology. The group exploring further 
to the north along the boundary fence to investigate a 
promising dark outcrop, came back without finding 
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anything of interest. Those who went south to the head 
of Chrome Gully were thwarted by thick undergrowth 
and dangerously loose ground on the steep northeastern 
slope, but were able to find quite a lot of chromite float 
in the soil. Walking back along the boundary fence to 
the saddle they came across numerous chromite 
fragments along what appeared to be the eroded 
remnants of a rough dray track. 
 Disheartened, everyone re-assembled at the copse 
of angophora, selected a comfortable bounder and 
commiserated over lunch. It had been a beautiful day, 
not too warm and excellent for bush bashing. But our 
primary mission had failed. Thinking back, there 
probably was no actual chromite mine, the prominent 
surface outcrops of the mineral having simply been 
broken up and carted away. Over 120 years of erosion 
had most likely completely obliterated any evidence of 
what would have been very shallow workings.  
 On the way back to the vehicles we took a 
different route, following the prominent ridge leading 
off to the northwest from Blackfellows Knob. This 
proved much steeper than the ascent and still with 
serpentinite scree underfoot. We were now on the 
southern wall of the valley of Sheep Station Creek and 
again the views over the surrounding countryside were 
stunning. Here occurred our only mishap of the day. 
Elaine attracted the wrath of a rather large ant which, 
objecting to our intrusion into its territory, took revenge 
by inflicting a very painful bite to her arm.  
 Towards the bottom of the ridge we turned to the 
south, gradually descending to the small floodplain of 
Chrome Gully and climbing over yet another fence just 
a few hundred metres from the cars. We relaxed over 
afternoon tea in the cemetery before returning to camp 
to prepare for a group dinner at the Peel Inn. 
 
Report by Brian England 
Photographs by Ron Evans ( 1, 2, 3, 6, 7) 
Photographs by Brian England (4, 5, 8) 
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