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INTRODUCTION 

This excursion, as did those held in 1992 and 1993, (see Branagan and Diessel, 1992, 
1993), pays homage to some of the pioneers of Australian geology, those involved in the 
search for and development of the vast coal resources of the Hunter Valley, and those 
whose curiosity caused them to examine the rocks and minerals and to seek answers to 
many questions about the geological nature of the region. They include Rev. C.P.N. 
Wilton, Thomas Mitchell, Ludwig Leichhardt, J.D. Dana, and later Rev. W.B. Clarke, 
Edgeworth David, George Osborne, S.W. Carey and Harold Raggatt. 

The excursion will concentrate its attention on the Burning Mountain area, near Wingen, 
which was of considerable interest to European geologists, when its discovery was 
announced in the late 1820s, and is therefore of some significance in the history of 
Australian geology. 

Because of the considerable distance from Newcastle to Wingen, there will only be 
opportunity for brief stops en route. Several such stops will be made, and attention drawn 
to other important sites that can be the focus of more leisurely examination by interested 
individuals. This material is provided in the guide, so that the excursion can be undertaken 
independently. Although a car or cycle would enable the complete route to be followed as 
set out below, enterprising persons can visit most sites using public transport and on foot. 
Application for permission to enter private land should be sought. 

EXCURSION ROUTE 

Fig. 1 shows the route followed in these notes. Fig. 2 is a generalised geological map of 
the region and Fig. 3 is the generally accepted stratigraphic succession for the Hunter 
region. The following stops are discussed in the guide, but it unlikely that all will be 
visited during the excursion. 

Stop 1 
Stop 2 
Stop 3 
Stop 4 
Stop 5 
Stop 6 

Harper's Hill 
Greta Village 
Apex Lookout, Singleton 
Rix's Creek Coke Ovens 
Muswellbrook Anglican Church 
Burning Mountain Nature Reserve 

Depart Newcastle (University), travel via Highway 123 to Sandgate, thence by Highway 1 
(pacific) to Hexham. Notice en route the lOW-lying Hexham Swamp area to the west and 
south west and Mount Sugarloaf beyond. Continue north on the New England Highway. 

The geology of the route as far as Maitland is covered in Branagan & Diessel (1993). West 
of Maitland the route to Greta and Branxton traverses the Lochinvar Dome, first identified 
by C.S. Wilkinson (1884), and illustrated in Branagan & Diessel (1993), and then mapped 
in detail by Edgeworth David (1907) with a detailed section along the railway from 
Singleton to Maitland. In particular David recognized "the apex of the Lochinvar anticline 
is reached at a short distance west of Lochinvar Railway Station". He also noted "a 
somewhat shaIp-crested anticline, termed the Belford anticline", later the Belford dome of 
Raggatt, and presently the location of 'Pendarves Estate' which advertises 'Premium 
Hunter Wines from the Belford Dome of Limestone' (Fig. 4). 

The geology of the section is still best examined on the railway, where there are good 
cuttings, particularly west of Branxton. Some structures to the west in the middle and 
upper Hunter Valley were also broadly identified by David, but studied in detail by some 
of his pupils, in particular, H.G. Raggatt. On the north and east, (right side), the Hunter 
Valley is bounded by the Hunter Thrust system, essentially separating Permian from 
Carboniferous rocks. The topographic difference can be clearly discerned. 
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Fig. 1. Map (after NRMA) showing the excursion route followed along the New England 
Highway with indicated stops, numbered 1 to 6. 
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, 

Fig. 2. Geological sketch map of the Hunter Valley. After David (1950). Note the 
stratigraphic terminology used on this map has been replaced by terms in accordance with 
modem stratigraphic practice (see Fig. 3) 
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Fig. 3. Correlation of the current Hunter Valley stratigraphy with other areas of the 
Sydney Basin. From Herbert and He\by (1980). 
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occur .... the puddingstone is the upper member of the series. Its pebbles average an 
inch in size and are often very closely compacted. In the valley of the Hunter, near 
Puenbuen, some deposits consist of rolled stones, eight or ten inches through, 
presenting a variety of colours, which give considerable beauty to the rock. They rest 
on a fine-grained sandstone, resembling the Sydney rock. A large proportion of jasper 
pebbles with chalcedony, agates, and carnelians occur in some beds, as near Harper's 
Hill, and the agates are often of great delicacy. 

"Dip of the Sydney Sandstone ..... at Puenbuen, the dip of the ridge to the west
southwest of the plain is six degrees to the west-southwest..." and further on, "Some 
masses of brown hematite were detected by the writer in the hills southwest of 
Puenbuen." 

"Coal Fonnation 
Although in our general division of the subject we have separated the sandstone 
above the coal from the coal fonnation, this separation is hardly apparent in nature. In 
all portions of the country, where examined by the writer, the two form an unbroken 
series, differing only in the interpolation of distinct coal beds in the latter. The division 
is deemed convenient for description, and is, therefore, adopted, although the whole 
properly belongs to one prolonged epoch. 

"Geographical Extent.- The coal series appears in view in the neighbourhood of 
Newcastle, at the mouth of the Hunter, and occurs at numerous localities along the 
valley or plain bordering this river, as at Glendon, Patrick's Plains, Ravensworth, and 
as far northwest as Puenbuen, and the vicinity of Mt. Wingan. 

"Age of the Coal Beds and the subjacent Sandstone.- The question of the age of these 
deposits is discussed with much learning and good judgment by Mr. J. Morris, in the 
work by Strzelecki. The carboniferous character of the animal remains is obvious .... 

"The coal fossils of New South Wales, where examined by us, are of more uncertain 
chronology. They differ from those of the American and European carboniferous 
beds .... 

STOP 1 Harper's HilI (should this be Harpur, arter the poet?) 

This was early recognised as an important fossil locality. The rocks are still well-exposed 
in cuttings as the high way climbs the hill from Lochinvar (Fig. 6). 

Rev. Richard Taylor visited Harper's Hill and nearby localities in June, 1836, in company 
with Wilton. He wrote in his diary: 

"[at Glendon] ...... we took a walk of more than a mile to see some remarkable 
hummocks in the bed of the river, they present the appearance of a Hottentot kraal and 
are not much unlike ovens built on the outside of houses of hewn stone (Fig. 7), they 
are more or less perfectly of a globular form varying in size from eight feet high and 
twelve feet diameter to the size of a cannon ball, they are divided by cracks which are 
filled with chalcedony and give them the appearance of solid masonry, in some a few 
stones have been displaced by the torrents and there a few swamp oaks have taken 
root which gives them a singularly picturesque appearance, they have been denuded 
by the force of water of many laminated coverings of a kind of shale with which some 
are cropping out of the lofty banks of the river are still covered, these banks are 
chiefly composed of shale surmounted by small nodules of lime which are generally 
hollow as if spurted up by a volcano, some shells are found in the shale I noticed the 
schallop, there are shells in the river of several varieties having their openings on the 
left side. In the bed of the river innumerable fragments of fossil wood of beautiful 
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Fig, 6, Part of David's (1907) map of the Lochinvar - Harper's Hill area, 
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Fig. 7. "Remarkable basaltic hummocks near Glendon on the Hunter shooting up out of 
the bed of the River" From Rev. Richard Taylor's diary (1836) . 
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Fig. 8. "A micaceous sand stone Rock containing innumerable encrinites. Bells Creek near 
Glendon on the Hunter." From Rev. Richard Taylor's diary (1836). 

8 



varieties are found as also of agates etc ...... We examined a remarkable micaceous 
sandstone formation at a place called Bells Creek which was completely filled with a 
species of encrinite lilly (Fig. 8). We afterwards rode to Harpurs Hill where we left 
our horses at the Stockade, whilst we examined the hill which appeared chiefly to 
consist of green sandstone strangely intermixed with round balls of bazalt some of 
large dimensions, it appeared as if the whinn stone had pushed up the sandstone, and 
thus caused the strange mixture the latter contained many univalves and bivalves I 
noticed the belemnite a troehus similar to one found on these shores and a patella 
nearly corresponding with one found on the shore at Newcastle also a muscle, we 
took some refreshment here after having beaten about the rocks for three whole hours 
to the evident astonishment of the Ironed gang at work there who doubtless saw little 
pleasure in such amusements". 

Dana was somewhat more scientific in discussing "Fossils of the Sandstone below the 
Coal, and age of the deposits": 

"Fossil shells, along with some corals, occur at many localities of the argillaceous 
sandstone ... Harper's Hill and Glendon are localities on the Hunter already 
somewhat noted in the colony. 
The shells throughout are well preserved, the valves are united with unbroken edges 
or angles, (except from pressure,) and the ridges or markings are distinct and 
apparently unworn. The bivalves usually lie with the valves somewhat gaping, though 
sometimes closed. Numbers of the same species are often clustered together. 
The shells are fossilised either with lime or silica. The former is the case at Harper's 
Hill; and the shells look as fresh and white, and as natural, as if just from the water. 
They are so neatly preserved, that, judging from this character alone, they might easily 
be mistaken for fossils of a modem date. When broken across, a cleavage structure is 
often exposed, showing that the original lime of the shell has been recrystallized. If, 
as the writer has suggested in another place, the lime of shells is in the condition of 
arragonite, we may understand how a molecular change should take place, producing 
the ordinary calc spar and its cleavage. The striae or markings of the original shell are 
perfectly retained . 
....... The fossil animal remains embrace a variety of genera, including some that have 
hitherto been considered as widely distant in geological age. The whole number of 
species obtained by us is eighty-six, of which there are nine or ten corals, two of 
Contlfaria, one of Theca, sixty-four of bivalve molluscs, and eleven of univalves. 
The specimens of these localities may generally be distinguished by the nature or 
colour of the rock accompanying them. Those of Harper's Hill are calcareous fossils, 
and the rock has an olive green colour, generally appearing somewhat granular .. 
Those of Glendon, seen by the author, have mostly a rusty ferruginous look, and the 
rock is somewhat schistose ..... . 
The species of fossils of the different genera, are as follows:- .. 
From Harper's Hill.- 3 species of Bellerophon, 3 Pfatyschisma, 2 Pfeurotomaria, 1 
Conularia, 1 Spinfer, 1 Sofecutus, 1 Maeonia, 1 Nucula, 2 Eurydesma, 2 
Cyprocardia? 3 Pecten, 3 Pachydomus, 1 Chaetetes, 1 Hemitrypa?* (* According to 
Strzelecki, there are other species common to Illawarra and Harper's Hill; but we may 
doubt his accuracy, for reasons already stated). 
No species of Harper's Hill and Illawarra proved to be identical, excepting the 
Pleurotomaria Morrisialla and the Spirifer glober. The Conuiariae are peculiar to 
Harper's Hill... ...... The Glendon fossils are also peculiar; of them, only a single 
Spirifer was found also at Illawarra (Fig. 9). 

Ludwig Leichhardt also made observations at Harper's Hill, Glendon, and Singleton, 
recording some information on sections (Fig. 10). 

David (1907,47) commented on both the fossils and the enclosing rocks, writing: 
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"the Eurydesma conglomerates are capped by the tuffaceous green sandstone of 
Harper's Hill, which location is well-known to collectors of fossils. A great variety of 
marine Permo-Carboniferous shells, notably Pachydomus and Platyschisma, are 
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Fig. 9. Sketches of fossils collected by T.L. Mitchell. 
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found there in great abundance. Their exquisite state of preservation is due to the fact 
that the shells were quickly buried under a great thickness of contemporaneous ~n 
volcanic ash. This is of the nature of an andesite tuff. and was probably produced. in 
part. at any rate from the volcanic hill called Blair Duguid." 
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Fig. 10. Geological sketches made by Ludwig Leichardt of outcrops at Harper's Hill 

[The hiliJ. in my opinion. represents without doubt. the stump of an old volano 
contemporaneous in the Lower Marine Series. The massive rocks ... are chiefly of the 
nature of dense. dark-black hyperstene andesites. They form a useful road metal. and 
have been quarried in places a good deal for this purpose ..... just to the north of the 
highest point. reefs of chalcedonic quartz traverse the volcanic mass. Some years ago. 
a rush for gold took place in this locality. it having been ascertained that these reefs 
were gold-bearing. a good deal of prospecting was done in their immediate vicinity. 
but no payable gold was found ... .!t is almost certain that the andesite agglomerates 
which form so conspicuous a feature in the new road cutting between Allandale 
Station and Harper's Hill belong to the eruptions which produced the Blair Duguid 
andesites and tuffs". 

STOP 2 Greta (Fig. 11) 

Greta was the site of mining from the 18605. following discovery of coal at Anvil Creek. 
It was also the locality of (later Professor) Alan Voisey's first teaching job. at the Greta 
Primary School. 1935. Alan recounts that he was not a great success as a teacher of young 
children and was happy to take a geology job offered him six months later! 
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Fig. 11. Part of David's (1907) map of the Greta - Branxton - Belford area. 
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Coal was discovered in Anvil Creek about 1864 and there were early attempts to mine it 
there. William Keene, Examiner of Coalfields sank a shaft on Putter's Creek nearby, 
intersecting a six foot seam. In 1873 the Greta Coal and Shale Company was established 
by William Farthing (a brother-in-law of James & Alexander Brown) and Thomas Frost, 
torbanite having been discovered with the coal. Kerosene Shale was also discovered about 
1904 by locals seeking coal for their home fires, after the Greta Colliery was closed. The 
Hon E. Vickery discovered coal on his property near Leconfield in 1880 and opened up a 
mine. The presence of "brassy tops' (unstable marcasite) (Fig. 12) led to a number of fires 
in Greta collieries. David notes that a fire in the Anvil Creek Colliery had closed the mine 
in the 1870's, and it was flooded to quench the fire. When an attempt was made to reopen 
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it in 1887 the coal adjacent to the fire zone was "still so hot, that when air was admitted to 
the coal it at once took fire, and the mine had again to be closed up." Likewise the Greta 
Colliery (Fig. 13) was closed by a major, fatal fire in 1900. Shoebridge (1983) notes that 
Dr. James R.M. Robertson made a success of Vickery's mine when he became manager in 
1882 introducing modern methods and equipment, including wire-rope haulages, inclines 
with self-acting jigs to deal with the steep grades. Compressed air was used to power the 
underground coal-cutting machines, and a Stanley heading machine, forerunner of the 
continuous miner was installed. On the surface a steam-driven fan and a washing plant 
also operated. Many of these methods were later used on the South Maitland Field. The 
Whitburn Colliery was later sited near the original discovery, close to Greta Railway 
Station. 

Fig. 13. The pit top of Greta Colliery in 1890. From Armstrong (1983) 

Continue through Branxton. Just south of Branxton on the Cessnock Road is the site of 
the Rothbury "riot", a confrontation between miners and management in the 1920's. It is 
marked by a monument and explanatory plaque. Branxton Railway Station is now the site 
of an interesting museum. In a cutting on the railway lkm west of Branxton there are 
interesting granite blocks (glacial erratics) infellestella-rich mudstones (Fig. 14). 

In the Branxton area David noted the first inkling of the Hunter [Thrust] system (Figs. 2 
and 11), where on "the Hunter River, about two miles east of the Elderslee Bridge, there is 
evidence of another heavy fault: this throws the strata of the Greta Coal Measures almost 
vertically against rocks of probable Carboniferous age. There is considerable doubt as to 
the exact throw of this fault.. . .it may possibly amount to as much as five thousand feet". 
mine. David measured coal sections in some Greta Coal Company tunnels north of the 
village in 1888, noting the problem of perishing which persisted to considerable depths in 
this seam. 

STOP 3 Lookout on Reservoir Hill, Singleton 

After crossing the Hunter River at Singleton the road climbs through cuttings containing 
high-level gravels. Turnoff left on Maison Dieu Road, then left on Wylies Flat Road, 

. -""" . • . - .... ~ l~~J,~"t thpr .. ~r .. .. x,,~lI~nt views southerly. 
.ai1:. ....... .'1. : 



Fig. 14. Fenestella-bearing diamictites of the Branxton Fonnation west of Branxton 
railway station. The granite erratic in the lower centre is 70 cm high. From David (1907). 

structures mapped in some detail by Raggatt. The Hunter takes a big bend (incised 
meander) around the dome. On the banks of the river, on the west side of the dome there 
are several Aboriginal sites where stone implements were manufactured from cherts and 
other rock types deposited as gravels. 

To the southwest in the distance can be seen the large Warkworth- Mt. Thorley opencuts 
extracting coal from the Wittingham Coal Measures, and further southwest the cliffline 
consisting of Triassic rocks marking the southern edge of the Hunter Valley, and which 
extends west along the Goulbum River. 

Return to the Highway and continue north to Rix's Creek. 
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STOP 4 Rix's Creek 

Edgeworth David noted the different character of the coal in the Rix's Creek [basin] area 
north of Singleton, and suggested that the coal measures there were a combination of the 
Newcastle and Tomago measures to the east 

A successful coke-making venture was begun at Rix's Creek about 1887, when a battery 
was erected, mainly to supply coke for smelting copper. A second battery was constructed 
before 1900. This supplied coke for Cobar until the 1920's, and the Newcastle Steel 
Works during its early operations from 1919. The ovens remain nearly intact, although 
overgrown by trees. These ovens were preserved in 1982 thanks to co-operative action by 
Bloomfield Collieries, the Heritage Council and the National Trust (Fig. 15). 

Continue north through Ravensworth, Bayswater and Liddell, noting the large power 
stations, old and new opencuts. The Liddell Power Station, the first constructed in this 
part of the valley, was originally sited, during planning, directly over the most accessible 
areas of coal! Geological advice made the operation viable by moving the site onto marine 
Permian rocks, leaving the coal available for mining. The marine rocks,however,caused 
considerable problems during construction, due to the presence of gypsum, and some 
wide dykes. 

Fig. 15. The coke ovens at Rix's Creek, 1890's. 

STOP 5 St. Alban's Church, Muswellbrook (sign posted at traffic lights on 
main street) 

At Muswellbrook tum left to visit the fine Anglican church of St. Albans (1863-67), a 
heritage building, designed by Sir George Gilbert Scott, Edmund Blacket and Horbury 
Hunt. The building is constructed of two fine-grained brownish sandstones, and has a 
slate roof. 

Continue through Aberdeen, Scone and Parkville, Wingen to Burning Mountain Reserve. 
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THE HUNTER THRUST SYSTEM 

As mentioned above, David had an inkling of the complex nature of the boundary between 
Permian and Carboniferous [his Permo-Carboniferous] strata in the Hunter Valley (Figs.2 
and 11). Although faulted in places, it seemed to be unconformable elsewhere, or there 
was a considerable overlap of Permian on Carboniferous. The work of H.G. Raggatt and 
G.D. Osborne during the 1920s-30s, coupled with that of W.R. Browne, C.A. Stissmilch 
and S.W. Carey contributed largely to recognising the broad structure of the region 
(Fig. 16). 

Reworking the Lachnager Fault area Browne (1927) thought there was thrusting involved, 
probably post-Triassic, and even possibly Tertiary. The following year Osborne wrote 
about the 'Hunter Overthrust' a great system "which separates the Carboniferous and 
Permian systems between Scone and the Maitland district", noting that this fracture system 
included David's Lachnager Fault, (and that portion of it called the Elderslee Fault). In the 
same year Osborne described the relation between the Wingen Fault and the Hunter 
Overthrust. 

However in his summary "Notes" David (1932) somewhat plays down the significance of 
the Hunter System, although he suggests that tectonic activity diminished considerably 
after the end of the Palaeozoic. He notes deformation in Epi-Middle Permian causing 
doming such as the Lochinvar, and a shortening of some 71{2 miles east-west in a distance 
of 70 miles (Fig.17). 
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Fig.l7. Diagrarnm illustrating the crustal shortening hypothesis of Osborne (1921) 

Summarising his many years of mapping in the Valley, Raggatt (1938) postulated folding 
about north-south axes of the Permian (folding beginning probably contemporaneously 
with the deposition of the Muree beds), followed by overthrusting from the north-east. He 
believed that increasing compression led to upthrusting and eventually to torsion. 

In 1938 Carey and Browne carried the picture further by naming the Hunter-Bowen 
Movement, and Browne (1950) rounded off the story to that date. Further details of the 
Hunter "Lineament" story are told in Dickins (1987). 
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STOP 6 BURNING MOUNTAIN 

WINGEN MOUNTAIN AND VOLCANISM 
Investigations 

Early Views and 

Although there were descriptions of volcanic rocks from various parts of Australia prior to 
the 1820s, and Matthew Flinders in 1799 had postulated activity from the Glasshouse 
Mountains north of Brisbane, no active volcanoes had been found (Branagan, 1989). 
Therefore the discovery of the Burning Mountain at Wingen in 1828 was bound to attract 
attention, particularly by those still holding neptunists ideas. 

As early as 1801, James Grant (1772-1833) examined the Hunter as far as Singleton, and 
remarked (although the basis is unknown) that the minerals "about the river in general are 
volcanick (Historical Records N.S.W., IV, 408.). 

The earliest printed record of European knowledge of the "Buming Mountain" is found in 
The Australian, 19 March, 1828. 

"A Volcano has just been discovered in the vicinity of Hunter's River. It is situated 
among the mountains at the distance of about one hundred miles in a north-easterly 
direction from Newcastle - twelve miles beyond Houldsworth's Plains, and fourteen 
from Segenhoe. The distance of the Volcano from the sea is calculated to be about 
ninety miles. Of the existence of this phenomenon there can be no doubt. It has been 
visited by several persons. Dr. Little, [Archibald Little of Invermein] we understand, 
has been to it, and we have at this moment a portion of the lava, consisting chiefly of 
sulphur, taken from the side of the mountain, in our possession. When discovered the 
Volcano emitted a brilliant light, and had every appearance of being long in a state of 
activity. It is thought that it has not hitherto claimed particular observation, on account 
of its resemblance at a distance to the sight, which is frequently witnessed in the 
colony, and to its being mistaken for deep grass on fire. The composition which rolls 
from the furnace readily ignites, and without any test besides burning, the sulphuric 
smell which accompanies the flame immediately betokens its nature." 

This report certainly stimulated interest among the intellectually minded populace of the 
colony. Among these were Rev. Charles P.N. Wilton, at that time Chaplain in charge of 
the King's Female OIphan Institution, Parramatta. Wilton (1795-1859) was an M.A. from 
Cambridge, with more than a passing interest in geology. Sometime after July, 1828 he 
wrote an article in his own "The Australian Quarterly Journal of Theology, Literature 
and Science" [the issue is dated July!], entitled 'A volcano in Australia', which began
"several reports of the discovery of a volcano in the neighbourhood of Hunter's River 
having reached us, we felt anxious to ascertain by ocular demonstration their truth. We 
have accordingly of late made more than one attempt to proceed thither, but have been for 
the present compelled to abandon our project. " 

However he was able to add much more. "In the absence, therefore, of that intelligence, 
with which we wish it had been in our power to have furnished our readers from our own 
observations, we beg leave to lay before them the following account of a visit to this 
"Volcano" as it appeared in the "Australian" of the 30th July last 

"The existence of this natural phenomenon, in the direction of Hunter's River, to 
which the Australian adverted a few months ago, is now established on the veracity of 
more than one respectable witness. Immediately upon intelligence of the reported 
volcano reaching Mr. [John) Mackie of Cockle Bay, Mr. Mackie communicated the 
circumstance and his desdire that the phenomenon might be explored to his partner 
Mr. Dixon [this is John Dickson, (1774-1843), whose steam engine in Darling 
Harbour was used to mill grain], and both concerted measures for that purpose. Mr. 
Mackie's son, who possesses an ardent thirst for science, and whose habits and 
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education have principally been directed to that end, anxiously embraced the 
opportunity thus presented him of indulging his favourite vein. He volunteered to set 
out immediately, with what assistance his father and Mr. Dixon could afford, in 
search of the reported phenomenon. At their private expence accordingly Messrs. 
Mackie and Dixon provided implements and other necessaries for the undertaking, and 
Mr. Mackie, Inr. set out with a small party of labouring assistants from Sydney to the 
banks of the Hunter. 

Mr. Mackie reports that the volcano lies in a direction about twenty five miles distant 
from and nearly north-east of Mr. M'intyre's estate at Segenhoe, being close upon 
Page's River. The volcano is quite obscure, he adds, till the spectator comes within a 
quarter of a mile of it, and then if it be in the daytime and the sun be shining, a dense 
volume of flame suddenly bursts upon the eye mingled with smoke commonly, and in 
particular when the weather is dull, of a lurid, reddish cast. By night the flame can be 
seen distinctly rising in a sulphureous bluish column and stretching away through the 
atmosphere. The mouth of the volcano is described as lying between the peaks of two 
mountains, to which the native blacks have given the appelation "Wingen". There is 
no appearance whatever of lava at the base, or along the sides of the mountains 
between which the volcano is pitched. To ascertain the existence of lava Mr. Mackie 
used every exertion, but without success. Mr. Mackie and his party approached to the 
brink of the crater, by a precipitous ascent. The crater he describes as extending 
twelve feet in width and thirty feet longitudinally. 

The ground. for a considerable distance around the crater was found invariably to be 
of a black and tarry texture, and totally devoid of moisture. There were a few burnt up 
stumps of trees, which had no hold in the ground and could be overturned by the 
weakest exertion. About five feet from the volcano, on one side Mr. Mackie and his 
party threw up a barracade to protect them whilst digging into the ground from the 
intense heat of the volcano, which resembled that of a surfacer?]. The party could not 
remain at the work of excavation longer than from five to six minutes at a time, the 
ground every foot the deeper they sunk into it becoming hotter and hotter. At length 
with much exertion, and by working at the windward side, the party had in one place 
got eight feet into the ground, at which depth the pickaxe struck against a rocky 
substance, into this the party mined, though with great difficulty, owing to the 
hardness of the rock. With the assistance of gunpowder a portion of the substratum 
was blasted, and underneath there appeared a stratum of coal, strongly bituminous, 
affording every evidence for a presumption that a vein of native sulphur could not be 
far distant. Of the bituminous substratum Mr. Mackie did not neglect to preserve some 
specimens. Along the loose and precipitous sides of the mountains, between whose 
peaks runs the crater of the volcano Mr. Mackie reports that no water whatever could 
be found. The soil was loose and parched; and for about a mile and a half 
downwards, there was no appearance whatever, save a few cindered stumps, of 
vegetation going forward - not a patch, not a blade of grass appeared to cheat the eye, 
- to the north of the crater, for a a mile and a half below, all is rude, barren, and 
waste. 
It would seem, as if the crater were hourly extending wider and longer. Whilst Mr. 
Mackie and his party remained on the mountain the work of combustion was rapidly 
going forward - there was no fixity in the earth for some distance from the crater - it 
was incessantly shaking and splitting, and masses of earth were observed every now 
and then parting and tumbling into the volcano, the flame of which seemed to derive 
after a short stifI ing. an increase by feeding. 
During Mr. Mackie's progress, he more than once narrowly escaped destruction. 
Whilst giving directions one day to his party to dig in a particular spot, happening to 
step over a broken portion of ground, Mr. Mackie sunk into it, and it was with the 
utmost exertions of some of his party, that he could be extricated, after suffering much 
injury from the extremely heated nature of the ground. Some native blacks, who 
accompanied the party. recommended Mr. Mackie an emollent application of gum, 
which contributed greatly to ease the smart of his burns and bruises. 
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Fig.18. The Burning Mountain as seen by T.L. Mitchell (1839). 

Everything contributes to show, that this phenomenon cannot have been of long 
duration. The native blacks, who have 'sat down' often before in that neighbourhood, 
are said to gaze upon the volcano, with an expression of astonishment and dread, as if 
its exertions were perfectly strange to them, they call it 'deebil deebif. It does not 
appear, as if an eruption had ever taken place' there is, as we have remarked, no 
appearance of lava; and the extent of the crater, though said to be daily enlarging, 
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when Mr. Mackie left the spot, was not very considerable. It is evident that a vein of 
bitumen exists, to supply the subterranean fire. Mr. Mackie and his party were on the 
whole about five months away from Sydney. Mr. Mackie has brought back several 
specimens of the mineral and vegetable world - amongst the former, detached samples 
of saltpetre, alum, sulphur and coal. In a few days, hence, we are told, Mr. Mackie 
again sets out on his return to the neighbourhood of the volcano, in order to renew his 
scientific researches." 

[Presumably Mackie knew what lava was like. It is surprising that he does not comment 
on the [now named] Wenie Basalts, which crop out along the ridge above the active area.] 

We have not found if Mackie did return to Ml Wingen, but no additional infonnation has 
emerged on this point. However, his original visit was an honest and serious attempt to 
investigate the phenomenon, even involving shaft sinking, and serious personal risk. If the 
length of time taken was correct, Mackie would have left Sydney prior to the fust 
publication in March, 1828. In any case, little time was lost in carrying out this fust 
investigation. 

Wilton finally managed to visit the Burning Mountain in February 1829, and wrote an 
account of his visit in the Sydney Gazette (14 March, 1829), reprinted in the Edinbugh 
Journal of Science in the following year. Wilton later referred to "that celebrated mountain 
of the southern world" (Wilton, 1832, 186). 

The same month of Wilton's fust visit T.L. Mitchell apparently mapped the site (Fig. 18). 
Strangely neither makes any reference to the other's visit or observations. In the absence 
of a diary for this period of Mitchell's life, and little evidence in his field notebooks, it is 
not clear how Mitchell managed to find the time to visit Mt. Wingen in February, 1829. A 
little earlier (between 17 and 20 January) he was working on the Great North Road section 
at Wiseman's Ferry, and perhaps made a quick personal trip. It is interesting that he did 
not publish at the time his map or his sketch (Fig. 19). Mitchell, between 7 July and 18 
August, 1829 was working between Maitland and Twleve Mile Hollow, south on the 
Great North Road, and might have had a better opportunity to visit Wingen at that time. 

Fig.19. Sketch of Mount Wingen from T.L. Mitchell's fieldbook (Library of N.S.W.) 

Mitchell revisited the site on 2 December 1831, made copious notes and collected 
specimens to be forwarded to the Geological Society of London. 

Mitchell and Wilton both agreed that the phenomenon was the result of combustion of a 
coal seam, but as Vallance (1975) suggests "Wilton's slight attempt to consider the 
occurrence in the context of known volcanic regions may betray a vestigial Wernerian 
attitude". 
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According to the Neptunian theory, developed by A.G. Werner of Freiberg, Germany, 
rocks now regarded as igneous were taken to be aqueous precipitates. Volcanic 
phenomena were attributed to such local features as burning coal seams. Although by the 
time Rev. C.P.N. Wilton brought Mt. Wingen to scientific notice support for Neptunian 
ideas was rapidly waning, this splendid example of a burning seam became widely known 
overseas as a volcano or pseudo-volcano. 

Ludwig Leichhardt (1813-71848) stated in November, 1842 he was going "to Glendon, to 
the burning mountain, to Patricks plains. I cross the Liverpool Range and so to New 
England." He was not particularly impressed by his visit soon after, merely noting "the 
burning mountain, where no more than a coal seam under the sandstone is on fire". 

The cover illustration comes from a new edition of Dumont Durville's expedition entitled 
"Voyage au Pole Sud autour du Monde sur les corvettes I'astrolabe et la Zelee 1837 -
1840, (vo1.2, p. 370) published in 1848, some years after Dumont D'Urville died in 1841, 
the writing and preparation being carried on under the care of Admiral Dumoulin. There is 
no indication of the origin of the original drawing, the sketch being prepared for printing 
by Emile Rouargue (c.1795-1865), a skilled sketcher and sculptor, and engraved by 
Charles Lalaisse (1811-cI870). None of the French expeditioners who came to Australia 
visited Wingen, and there seems little reason in fact why the subject should have been 
chosen to be illustrated. The text (translated) reads" as for the mineral kingdom, still 
poorly known, there is little to be said. We possess only very incomplete information 
about the geology of the country. In 1818 there was discovered a mountain burning over a 
considerable extent, Mt. Wingen, and it was thought at first to be a true volcano; but this 
combustion seems to be unrelated to any known type of volcanic action". 
[The date 1818 as first [European) discovery of the "burning mountain" is repeated in 
some later publications, but is certainly incorrect.] 

The Dumont D'Urville expedition volume on "Geologie, Mineralogie" (vol 12), by M.J. 
Grange, was not published until 1854. It adds little, being based largely on Strzelecki's 
work published in 1845. Dealing with the "Secondary Epoch" it merely notes "we will 
choose for the study of this epoch the most important localities of New South Wales ... one 
finds in the country extending from Port Hunter, Port Stephens and Mount Wingen, 
secondary 'terrain'. 

In the sketch Mt. Murulla, in the distance, has been treated as if is were a volcanic cone, 
rather than the remnant of a Tertiary basalt volcanic flow (belonging to the Tertiary 
Liverpool Range volcanics), resting on Triassic and Permian sediments, (Raggatt records a 
dolerite sill intruding the Permian coal measures at the base of the section). The foreground 
shows little resemblance to the present day scene. However the foreground may depict 
something of the landscape prior to collapse of some of the sandstone blocks as in the 
1830s and 40s the fire was certainly in a depression, where it remained for many more 
years. 

There seems little doubt that the illustrator wished to make a volcanic connection, with the 
"crater" backed by a high cone, which would be interpreted by most people as the site of a 
volcano. A comparison with Mitchell's sketch (Fig.20) suggests it is possible that Roargue 
has "doctored" part of Mitchell's figure to get the effect he wanted, however, further 
research is needed to clarify this matter. 

Vallance (1975) pointed out that recognition of true volcanism took about 40 years in 
Australia, only half as long as in Europe, because of the diminished attention to neptunism 
that occurred early in the nineteenth century and the influence of Hutton's approach to 
volcanism, which was also replaced by Lyell's ideas during the 1830s. However, 
references to the Burning Mountain pseudo-volcano occur in various European geological 
treatises of the period. 
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(A) M .... nt Murul14.,fro", " Wingon." 

Fig. 20. T.L. Mitchell's sketch of Mount Murulla from Mount Wingen 

That the volcano story lingered on is shown by an article in the Illustrated Sydney News of 
May 16, 1866, which is affected by some quite inaccurate information. Accompanied by 
an illustration (Fig. 21) the unsigned article states, 

"the only volcano yet known to exist in Australia is that bearing the above title [The 
Burning Mountain] .... .It was discovered in 1818 and from that time to the present has 
been in a state of combustion. There exists at present what is supposed to have been 
the ancient crater, but the subterraneous fires appear to have long since worn out their 
fury in that direction, and are at present raging nearly a thousand feet further south, 
higher up the mountain. No lava is to be met with. Some assert it to be a genuine 
volcano, by others it is held to be a coal measure on fire, but the latter ground is 
apparently untangible from the fact that no coal strata is to be found anywhere in the 
vicinity of the fire; but there are some traces of a bituminous deposit where the 
conflagration has long ceased." 

William Edward Abbott (1844-1924), of "Murulla", Wingen, provides the best longterm 
history of the Burning Mountain. In a love story that extended from his first visit in 1852 
to his death Abbott recorded the progress of the fire, which, at the time of his first visit had 
apparently moved little from the depression observed by both Wilton and Mitchell. 

Abbott recorded visiting the area with both Rev. W.B. Clarke and Edgeworth David. 
Abbott wrote the story and published it in 1918, in a now very rare volume (only 25 
copies were printed) containing maps and photos (Figs. 22, 23, 24). 

[I made] "a later survey [ about 1873] under the instructions of Rev. W.B. Clarke, 
then a very old man and unable to climb about the mountains. I found showing in the 
the recently built railway line a well-defined basaltic or dioritic dyke over thirty feet 
wide, running in the direction of the Burning Mountain. If this dyke connects with the 
basaltic formation east of the Burning Mountain - as it very probably does - it would 
cut all the coal seams, and this may account for the gradual dying down of the fire in 
the last sixty five years" 

[The inference of an age similarity between the dykes and the basalt is not correct, as the 
Werrie Basalts underlie the coal disconformably, the dykes would have to cut through 
these basalts too, being much younger. However Abbott's main point seems to be that the 
dykes may have formed an impermeable barrier, blocking the progress of the fires]. 
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Fig.21. Illustration of the Burning Mountain in the Sydney News of 16. May, 1866. 
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Fig. 22. Pan of the map of the Burning Mountain area by Abbott (1918) 
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Fig. 23. Cross section through the Burning Mountain area by Abbott (1918) 
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Fig. 24. Photograph of collapsed ground in the Burning Mountain area by Abbott (1918) 

As well as searching for coal, Abbott spent considerable time in the area searching for 
metalliferous deposits and other possible economic deposits. He records searching for 
silver, after his father had found a specimen, and after thoughts that it may have been 
associated with dioritic bodies, concluding ultimately that it was derived from "the gravel 
drift of Kingdon Ponds Creek". [A silver mine, called "Hiilfe Gottes" was operated by a 
few Germans some miles northeast, on the Isis River near Timor, during 1871]. 

Abbott turned his attention to iron. He noted "clay-band ores" occurring a half mile north 
of the fires "changing to very rich hematite and black magnetic ores', and wondered if they 
might have been "melted by the heat of intrusive basalt from the east", but also that it "may 
have been from the burning out of heavy coal seams." Abbott sampled this material sent it 
England, where its purity was noted, and a mining engineer (Larsen) was sent out to 
examine the site. When Abbott contacted Qarlce, the latter mentioned that he had 

"spent some weeks in examining these ores when he was a young man in the very 
early days of settlement on the Upper Hunter, and would like to see them again to 
verify his conclusions. This I did, and he and I and Mr. Larsen, Mining Engineer, 
went over them carefully together, and fixed points at which trenches should be cut to 
expose and test the iron ores. Mr. Clarke then told me that, when in the early days he 
found these Mt Wingen ores, he spent a good deal of time in examining them because 
of their purity, but came to the conclusion that there was not enough ore to be worth 
working, and that on trenching we would find only small veins interstratified with the 
slaty shales of the carboniferous series, and these widely separated. This was exactly 
what we did fmd - no vein of the extremely rich ore being quite six inches thick." 
[Clarke also suggested that iron in workable quantities might be present north of 
Page's River, but Abbott found that the deposits were neither large nor rich enough]. 

Abbott's search for rock-salt was also thwarted, but for different reasons. as "according to 
our N.S.W. mining laws the salt would be declared the property of the Crown, and my 
capital would be at the mercy of whatever Government happened to be in power, and I 
should have no legal standing at all. Under these circumstances I decided to let the 
Government find its own rock-salt" 
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Edgeworth David provided the first geological map of the area (Fig. 25), indicating that the 
Greta Seam (or its equivalent) is that present. 

Abbott published a coloured Geological map [lacking a legend] (Fig. 23). He supplements 
it with a colourful statement. 

"I have appended a geological map covering the whole area dealt with. This map is the 
result of a visit which Professor David made for the purpose of examining Mount 
Wingen about twenty years ago. As Professor David could only give three days to the 
work, 1 asked him which places he wished most to see. This was arranged, and by 
working very strenuously for long hours we got over a great part of the country which 
I have described. I was considerabl surprised by the Professor's capacity for 
continuous and strenuous physical exertion· the same capacity which afterwards 
carried him through his polar expedition and subsequent war work: . but of course it is 
not safe to judge by appearances in such cases. The result was this map, compiled 
mainly from Professor David's own personal observations, with details fIlled in from 
my earlier work. This map must be of value in the future when the time comes for the 

Scol. 0\..._---',,"--_..::" ,Chui.! 

Fig.25. Geological sketch map of the Wingen area by Edgworth David (1907) 
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exploitation of the mineral wealth of the Upper Hunter, whether the exploitation is 
carried out by our descendants or - by the Gennans, if we show ourselves incapable 
and unfit to hold what we have. 

[dated "Murulla". Wingen, N.S.W .. December 15th, 1917]. 

Winjennia 

Attempts to cash in on the unusual character of the Burning Mountain were numerous. 
Perhaps the most professional was that made in the 1930s with the advertisement booklet 
published by Winjennia Remedies Pty. Ltd. in Melbourne(!). This company had produced 
"Australia's Wonderful Natural Remedy and Tonic Soap" since the 1880s. Fig.26 shows 
the cover of the small booklet in which a mountain with a very volcanic appearance sends 
out its magic vapours. In answer to the question "What is Winjennia?" we read "It is a 
wonderful natural combination of purifying, soothing, healing and tonic ingredients of 
volcanic origin, blended with the usual well-known materials which facilitate application. 

Fig. 26. Winjennia Brochure (Library of N.S.W.) 

The original properties of the volcanic substances are in no way affected by the processes 
to which it is subjected during its preparation in the form of various creams, Liquid 
Extracts and Soap. 
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What the volcanic substance is only the Great Alchemist of the Universe knows! It is 
fonned in the great laboratory of Nature, and to man Nature cries "Hands off!" lest her 
efforts on behalf of her afflicted children be frustrated. 

Another attempt to use the sulphurous byproducts of the fire for medical purposes was the 
development of an ointment, called 'Sulfazone' by a Mr. B.M. Hall in the late 1940's. 
This remedy was sold for treating bums and wounds and remained on the market until Mr. 
Hall's death in the late 1960's (N.S.W. Parks and Wildlife Service, 1993). 

BURNING MOUNTAIN GEOLOGY 

Investigations from 1918 to Present 

Abbott's (1918) account of his field studies in the Mount Wingen area with Edgeworth 
David was followed by several other studies. Some of these were focussed specifically on 
the Burning Mountain and the causes and effects of the subterranean fire, while others 
looked at the area as part of a wider geological investigation of the Upper Hunter Valley. 

Tectonic problems and structural relationships between the folded Penno-Carboniferous 
rocks and their largely unfolded cover were investigated by Osborne (1921) and, more 
comprehensively, (1950), as well as Browne (1924) who named the Wingen Fault and 
considered the timing of its formation to be post-Triassic and pre-Tertiary. 

David's work on the stratigraphy in the Upper Hunter and adjacent areas was continued by 
Carey (1935, 1937) and Raggatt (1929, 1938), and subsequently refined by Hanlon 
(1946, 1947a,b) who published several papers on the Northwestern Coalfield which 
incorporates the Burning Mountain. 

The current stratigraphic nomenclature for the Burning Mountain area is listed in Table 1. 
It is based on Manser (1967) who modified the previous concepts when he remapped the 
area for his M.Sc. Thesis (1967). It was not changed in subsequent investigations, e.g. 
Bunny (1967) and Fleming (1972), Nichol (1986), and is still used today. 

In addition to the more general geological studies, there have been a number of 
investigations which were focussed on the commercial aspects of the Burning Mountain 
and its environs. Apart from the imaginative but rather unscientific Winjennia remedy 
mentioned above, early references to the occurrence of commercial minerals in the district 
were made by Card (1895), who analysed Fuller's earth (bentonite) from near Wingen. 
This occurrence was again investigated by Raggatt (1924), Loughnan and See (1959), and 
Relph (1963). 

Came (1914) studied the distribution of calcined shale found around active and extinct 
natural chimneys. Because of the bright red colour of the baked shales, they were thought 
to be suitable as base material for dyes. It has been suggested (N.S.W. Parks and Wildlife 
Service, 1993) that the Aboriginal Wonaruah tribe, who named the area 'Wingen', 
meaning fire, used the red ochre from the Burning Mountain and traded in it with 
neighbouring tribes. Native sulphur was another potentially useful mineral referred to by 
Irving (1968) without ever being commercially exploited, except (allegedly!) in the above
mentioned soap and ointment. 

The occurrence of coal in the area attracted considerable interest over the years which 
resulted in various small-scale mining ventures. The irregular nature of the seams, 
impediments by folding, as well as the effects of burning prevented any large-scale 
exploitation. As mentioned above, Hanlon's coal geological investigations resulted in the 
publication of several papers, of which the (1946) paper has special relevance to the 
Burning Mountain. 
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Table I . S1r8.1igraphic Nomenclature of the Burning Moun1llin - Wingen District. At"r 
Plemlng (1972). 

S1r8.1igraphic Unit Max .1bicIule" Composition 

OIiginally called Upper Coal Measures by Hanlon 
(1947b), the unit V83 renamed Muru11a. Beds by 
Manser (1967). TIley are equivalent \:) the Single10n 

M uru11a. Beds 300m 
Supergroup, and consist of lithic and feldspathic 
sand,1One" ,hale, aM ,ome conglomera!!. Coal Is 

PUIJl poorly developed, and the upper bolUld8.IY has not 
,,:; been e,lablished with ceI1ainty. a.Ll.«?JI.t'J~ Is • .... rare. Outcrop, are poor but can be folUld in IIilV1lY 
a cutting, betven W1ncen and BlandfoId and on the .. Pages Riverbetveen BlandfoId and Bickham . .. 
Il. Named by Manser (1967), the formation Is equiva-

lent 10 the marine Maitland Group and V83 formerly .. referred 10 u the Upper Marine Selie,. It OU1l:rops .. at Coal Pit Gully, south of the Burning Mountain 
Po and along the Page, River. The formation conslstl Po Bickham 257m 
::> Pormation of lithic sand,1One, and polymictic micro- 10 pebble 

conglomerate. Shale, are common in the lower part 
Pui of the formation. Apart from poor plant remains, the 

unit con1llins seveI1ll faunal horizON mainly of 
spiriters and other brachiopods. The lowest of ,uch 
horizons defines the base of the formation, vheru 
itl10p Is marked by the hlghest occurrence of cong-
lomera!! lUlderneath the Murula Bed,. 

Because of i1s ,1r8.1igraphic po,ition tills unit has 
been variously referred 10 u Grela and Lower Coal 
Measure, until Manser (1967) gave lt 119 present 

Koogah 229m 
name. OU1l:rop, occur near the villace of Wingen, 
in Coal Pit Gully, and on the eu!!m limb of Sandy 

Pormation Creek. Syncline. It consists of ,hale" some of them 
,,:; carbonaceous and rich in plant f03:Jils, sandS1One, 
• Plk. conglomera!!, coal, and pelle10ldal runt clays, the .... 

lat1!r mainly near the bue of the formation vhere it S .. Is lUlderlain by the WerIie B ualt. The coal occurs ., in several seams one of vhich Is several metres 
Il. thick and has been burned in many places. .. The !!rm 'WerIie Basalt' , oIiginally given by Carey ., 

(1935), has been re1ained by all subsequent 
~ workers . It consists of amygdaloldal and dense 
0 

0-1 bualt, occasionally with porphyritic in!!rcalations . 
WerIie Basalt 2500m Several flow are interbedded with sand,1One, 

conglomera1! and tuff. Good OU1l:rop, occur aloll( 

Plv 
the bank3 of the Pages River. While the 10p of the 
formation is defined by the first appearance of the 
kaolinitic clays1One, and pelle10ldal flintclays of the 
Koogah Pormation, the base appears 10 be 1r8.nslti-
onal with the Carboniferous Temi Pormation. 
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In his discussion of the thermally altered rocks and minerals in the area, Rattigan 
(1967a,b) referred to the presence of fused, slaggy material (buchite) formed from the 
heat-alteration of sandstone. He also discussed the presence of halloysite and 'mullite 
rock" a dense, crearn-coloured or mauve rock consisting of an intimate mixture of muIlite 
- sillimanite - tridymite - cristobalite, which was formed by the calcination of kaolinitic 
pellet claystones (flint clays) of the kind described by Loughnan (1971, 1973). The 
production, near the Burning Mountain reserve of chamotle (orchamotte) by Commercial 
Minerals Ltd., has been largely based on this altered material. 

Burning Mountain Geology and the Effects of the Coal Fire 

The Burning Mountain area is situated in Permian rocks in the northernmost portion of the 
Hunter Valley, close to the Hunter-Mooki Thrust System. As indicated in Table I, four 
stratigraphic units can be distinguished, the Werrie Basalt and Koogah Formation in the 
Lower Permian, and the Bickham Formation and Murulla Beds in the Upper Permian. A 
brief description of these rock units is given in Table I, while their areal distribution 
between Wingen and Bickham is illustrated in Fig. 27. 

The Burning Mountain derives its name from the current activity centred on an active 
chimney situated within a narrow outcrop of the steeply NW-dipping Koogah Formation. 
A smaller, less active chimney is situated along strike 2.2 km to the northeast. A cartoon of 
the geological setting of the main chimney on top of a northwesterly dipping cuesta is 
given in Fig. 28. According to Fleming (1972), the main chimney area covers some 
400m2 where hot, after rain aqueous fumes reach the surface through a number of fissures 
several centimetres wide. 

The orientation of the fissures is generally normal to strike. The gases emanating from 
fissures are quite acid and strongly sulphatic. By the time they leave the ground their 
temperature is in the oIder of 100 to 3()()oC, although at depth they reach temperatures up 
to 175()oC (N.S.W. Parks and Wildlife Service, 1993) which has resulted in the slagging 
and fusing of the roof rocks of the burning coal. Various names have been applied to the 
heat-altered rocks, including 'buchite' for slag-like, baked sandstone, 'porcelanite' for 
variously coloured calcined clay- and mudstones, and 'chamotte' formed by the 
transformation of kaolinite into mullite by the calcination of flint clay. Rattigan (1967a) 
found that the distribution of intense alteration above the seam is very uneven and reaches 
high into the seam roof in the vicinity of the chimneys through which the hot off-gases 
escape to the surface. The ground temperature may reach 5()oC in the chimney area but 
higher temperatures are reached in the vicinity of the vent where the soil has been 
dehydrated and oxidised thus rendering it unsuitable to support vegetation (N.S.W. Parks 
and Wildlife Service, 1993). 

The gases deposit a sinter which, according to Rattigan (1967b), consists of elemental 
sulphur, alum, gypsum, jl-quartz and a-Fe203. Other effects of the underground fire are 
the extensive surface fractures which trace the path of burning. The massive, blocky 
sandstone covering the coal has broken into large blocks whose uneven subsidence and 
partial down-slope sliding has created a very uneven ground surface of horsts and 
grabens, as well as escarpments with a surface expression of up to 2 m Many fissures are 
up to 1.5 m wide and 20 m deep (Fleming (1972). 

As indicated in Fig. 27, the disturbed ground can be traced for 6.2 km along the strike of 
the Koogah Formation in a northeasterly direction to the Pages River where the fire has 
affected a wider area, including the Bickham Formation. It is likely that the fire started in 
this northeastern area some 6000 years ago and has since moved to its present position 
thereby leaving a trail of broken ground behind. The cause of the fife has been a matter of 
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speculation by several authors but in view of the very high pyrite content of the coal, 
spontaneous combustion appears to have been the most plausible reason. 

The illustration in Fig. 28 shows that current activity is concentrdted in a small area close 
to the subcrop of the Koogah Formation. Since it cannot move much further updip, it will 
either burn out within the next 10 to 20 years or continue its southwesterly movement 
along strike towards Wingen where it will be blocked by the Wingen Fault (Fleming, 
1972) which cuts off the Koogah Formation north of Wingen (see N-S directed fault trace 
east of the railway line through Wingen in Fig. 27). Given the present lateral rate of 
burning of approximately 1m/year is retained, the Wingen Fault might be reached in 
approximately 2300 years. However, much depends on how the fire will adjust to the 
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Fig. 27 
Geological map 

showing the distribution 
of flre-affected rocks (triangles) 

in the Wingen area (afler Fleming ,1972). 
Scale = 1 : 57 000. Stratigraphic symbols as in Table 1. 
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SE NW 

Werrie Basalt 

Fig. 28. Geological section through the active chimney area looking southwest towards the 
observation platfonn. Redrawn after Rattigan (1967b). 

steepening of the strata. In the northeastern area, where the fire presumably began, the dip 
of the affected coals seams is lOOC to the northwest. This shallow dip projects a large 
subsidence area to the surface, with many fissures through which fresh air could be drawn 
to sustain the fire. Moving to the southwest the dip of the strata increases to 500 C at the 
Burning Mountain. As a result, the width of the subsidence zone has been reduced but it is 
still wide enough to convey enough air to the fire. As shown in Fig. 27, a short distance to 
the southwest of the current activity the outcrop of the Koogah Fonnation narrows quite 
considerably due to the rapid dip increase to 800C. Because the present fire is situated 
close to the surface, it might find it difficult to bum downward into a nearly vertical coal 
seam. This difficulty will be aggravated by the constriction in surface fracturing thus 
constraining the provision of fresh air to sustain the underground burning. If the fire 
continues at all, it is likely bum at relatively shallow depth in a southwesterly direction and 
project upward into a narrow zone of affected ground, probably not extending beyond the 
outcrop of the Koogah Fonnation. 

The Excursion Route 

The National Parks and Wildlife Service (N.S.W.) has prepared a walking track to the 
Burning Mountain with numbered pegs en route, the significance of which is explained in 
a brochure issued by the National Parks and Wildlife Service (N.S.W.). Since the 
excursion will follow the walking track to the main chimney, the following notes, 
supplemented by a layout of the track illustrated in Figs. 29 and 30, have been selected 
(with permission from the National Parks and Wildlife Service (N.S.W.). 
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Fig. 29. Map showing the layout of the Burning Mountain reserve. From N.S.W. Parks 
and Wildlife Service (1993) 
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Fig. 30. Geological block diagram showing the walking track from the car park to the 
Burning Mountain. See text for explanation of the numbers. After National Parks and 
Wildlife Service (N.S.W.). 

kJ you leave the road and move up the slope, the soil 
underfoot is the weathering product oC the MuruUa beds, 
consisting of sandstones, shales and conglomerates. A 
brief explanation of the formation sequence oC rocks in 
this area can be found on the other side of this brochure. 

As you enter the Reserve (4) , the surface rock type is 
the Bickham Sandstone. You may see fossils embedded in 
rocks 01 this formation throughout the Reserve. Shells of 
Notospirifer, Strophalosia and Jngelarella species have 
been found in this area. These indicate that the area was 
once covered by the ocean, over 200 million years ago. 
Most o( the fossils occur in pockets, suggesting that they 
were deposited under turbulent conditions, probably 
close to the shoreline, where the direct effects of tidal 
swen could be fell 

In this area (9) the colour or the soil changes from 
grey-brown to red. This is C3used by oxidation of ferrous 
iron oxide compounds in the sediments to the rerric state, 
usually fanning haematite. The recent path of the fire can 
be traced from this point to the chimney area by the 
reddening of the soil. 

A natural brickpit can be observed in a guUy just below 
Burning Mountain (10). Relatively recent heating oC 
claystones here has caused them to bake into a brick like 
hardness. This gully also enables you to see the angle at 
which the rocks are tilted. The strata dip to the west now, 

although they were originally laid down horizontally. This 
can be attributed to uplifting movements along the 
Hunter-Mooki 1'hru5t Fault System (see over). Towards 
the east, rich dark soiis formed from Werrie Basalts can be 
seen: 
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At the top of Burning Mountllin (11), the chimney type 
exhaust vent can be inspeded. The vent area is 
characterised by thennally metamorphosed (altered) 
rocks on either side of large fractures. 

The white substance covering the surface is not ash, but 
weathered sinter. Sinter consists essentially of high 
temperature quartz and iron oxide compounds. The 
aqueous fumes and gases emanating from the chimney 
area have Conned very acid and highly sulphatic 
condensate which deposit the 'glassy' sinter. FUrther down 
the hill, sinter may have been deposited by hot springs. 
Encrustations oralum are also found in the sinter material. 
Crystalline elemental sulphur fonns yellowish coatings on 
joint and fracture surfaces. 

The temperatures on the surface at the chimney area 
reach in excess of asooc, and the temperature at the 
burning coal seam is thought to be as high as 1700"C. Coal 
nonnally burns at a temperature of around lOOO"C. The 
temperature is higher than this because or the confined 
space in the vent which prevents heat from escaping. 

In the area ahead of the rlre (13) other vents are 
opening up. These are mosUy 'V'Ashaped and are the result 
of tensional forc .. pulling the rocks apart along existing 
fracture lines. Tlte subsidence of rocks behind the flre 
leaves a gap which blocks or rack ahead at the fu-e tend to 
topple into, like books on a shelf when the bookend is 
removed. 

The terraces and scarp::! at site (17) have been caused 
by subsidence. The collapse mechanism is aided and 
controUed by existing fractures in the sedimentary rocks. 
Loosening and parting occurs along those joints and 
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rractures which have been formed by compactional 8I\d 
tectonic processes. However, blocks do not actually ronn 
aJong these existing joints. The m~or joint directions in 
the area have been measured as: 

N30·E 
N38"W to N55"W 
N38"W to N55'W , , , , , , , 
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The rractures generated by subsidence bisect the smaller 
angle between thejoint sets. Thererore, the terraces in this 
area run nearly north-south, and are rairly uniformly 
spaced. 
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