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~ A round trip of 130km ~ 
 

The Bingara-Barraba district straddles two 
major and very different groups of rocks 
which are separated by the Peel Fault.  
This major dislocation of the Earth’s crust 
is exposed for several hundred kilometres 
from Forster on the coast, to Warialda to 
the north of Bingara.  Those rocks west of 
the fault are referred to as the Tamworth 
Belt, whilst those on the eastern side are 
regarded as the Central Block.  This 
excursion will primarily examine 
Tamworth Belt rocks. 
The oldest rocks present in the Barraba-
Bingara area occur in the Central Block.  
These represent what were slices of deep 
ocean seafloor during the Cambrian 
period about 580 million years ago.  They 
were mainly igneous1 in origin and were 
formed to the east of the young Australian 
continent.  The igneous sea floor rocks 
were progressively covered with deposits 
of silty and clayey sediment and basaltic 
lavas at great depths below sea level.  This 
process took place until the Early 
Carboniferous, about 330 million years 
ago. 

Further westward toward the 
continent landmass, in what is now the 
Tamworth Belt, chains of volcanic islands 
rose above sea level, depositing vast 
amounts of lava and ash into the 
surrounding seas.  The sea was initially 
very deep, preserving muddy and sandy 
sediments which show little evidence of 
disturbance by currents, and certainly not 
by wave action.  Woody fossil traces, 
particularly of the Late Devonian plant 
Leptophloeum australe, are locally 
abundant in these older rocks.  Shelly 
fossils became increasingly abundant as 
the sea shallowed and became more 
populated by bottom dwelling organisms.   

Meanwhile, the ancient ocean floor 
rocks of what is now the Central Block 
were being deformed and altered, with 
rocks of many different ages being 
stacked as slices amongst one another.  
Serpentinite (serpentine) was formed from 
the alteration of igneous sea floor rocks, 
and was faulted upward into shallower, 
younger rocks. 

                                                           
1  Igneous rocks are produced from solidification of molten magma. 
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GEOLOGICAL HISTORY OF THE BARRABA-BINGARA REGION 
 

PERIOD YEARS AGO LIFE FORMS ORIGINATING GEOLOGICAL EVENTS 

QUATERNARY 
0 

2,000,000 
Human Beings Continuous alluvial deposition 

TERTIARY 
 

65,000,000 

Grazing and carnivorous 
mammals 

Volcanic activity produced basalts over much of area 

CRETACEOUS 
 

145,000,000 

Last dinosaurs   First flowering 
plants 

Continued deposition on land 

JURASSIC 
 

200,000,000 

First birds No rocks preserved from this period in local area 

TRIASSIC 
 

251,000,000 

First dinosaurs and mammals  

PERMIAN 
 
 

299,000,000 

Mammal-like reptiles, last 
Trilobites 

 

CARBONIFEROUS 
 
 

359,000,000 

First reptiles; fern forests  

DEVONIAN 
 

416,000,000 

First amphibians and insects 

SILURIAN 
 

443,000,000 

Vascular land plants  

ORDOVICIAN 
 

488,000,000 

First corals, fish with vertebrae  

CAMBRIAN 
 
 

542,000,000 

Shellfish, Trilobites Formation of oldest seafloor lavas and intrusions 
which were subsequently altered to form serpentine. 

PRECAMBRIAN 
700,000,000 

1,500,000,000 
3,500,000,000 
4,500,000,000 

 

Algae 
Complex cells 
Primitive cells 
 
Formation of the Earth 

 
No record 

 
As the sea continued shallowing into something resembling our present continental shelf, simple reefs formed about the 

margins of the volcanic islands.  By about the mid Carboniferous, about 310 million years ago, continued uplift of the sea floor 
resulted in the migration of the shoreline from the west through the present Tamworth Belt.  Rivers and swamps developed on 
this newly formed part of eastern Australia, creating thick deposits of sand and gravel which are preserved today as extensive 
belts of tough sandstones and conglomerates forming the prominent ridges running through the western edge of the Barraba-
Bingara area.  During this mid to Late Carboniferous period, volcanic activity somewhere to the west produced vast volumes 
of lavas and ash.  Only the ash deposits are preserved here, both as wind blown deposits, and as spectacular ash flows, which 
travelled as rapidly moving sheets of hot ash for many tens of kilometres from their source (similar to deposits formed by 
Mount St Helens during its recent explosive eruption). 

During the Late Carboniferous the Australian continent had wandered into subarctic latitudes.  This is evidenced by the 
preservation of glacial deposits, some of which will be examined at Site 11. 

A major episode of deformation and uplift about 300 million years ago resulted in the formation of new depositional 
basins, including the coal-bearing Gunnedah basin about 100km to the west.  The Peel Fault (see geological map) became 
active and was associated with fault slices of serpentine, and subsequently for gold-bearing fluids.  The older, granite-bearing 
rocks with their associated volcanoes and glaciers which produced the glacial rocks examined at Site 11 were faulted beneath 
their own sedimentary and volcanic products.  Deep oceanic sediments from the east were thrust against their shallower 
counterparts, forming the major geological structural blocks of today:  the Tamworth Belt west of the Peel Fault, and the 
Central Block to the east.  The first of the major granite bodies resulted from melting of the crust as a result of the 
deformational processes. 

The Gunnedah Basin was superseded by the Great Australian Basin (also known as the Great Artesian Basin) during 
the Triassic and Early Jurassic about 170-230 million years ago.  

The Tertiary period saw two major episodes of volcanic activity at 34-36 and 18-20 million years.  The volcanics were 
erupted from fissures, small volcanoes, and the major centre of volcanic activity at Kaputar (west of Bingara).  Tertiary rivers 
and lakes were widespread, many of the rivers dispersing gold and diamonds from their source rocks into the alluvial gravels. 

From the Tertiary to the present, the region has experienced alluvial deposition and occasional activity from the Peel 
Fault. 
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TTHHEE  GGEEOOLLOOGGIICCAALL  TTOOUURR  
This tour is intended to provide an introduction into the geological evolution of the Tamworth Belt.  The tour passes through 
some of the typically beautiful countryside of this region.  Each site is marked with a prominent signpost..  The intention of the 
tour is progress from the deep water oceanic rocks near Barraba (see Site 1 at the Manilla River bridge), through successively 
younger rocks which reflect the shallowing of the ocean, to shoreline rocks, and then through rocks laid down on land.  
Although we will experience the evolution of the region through time, the roads do not allow for an ordered sequence of stops 

from oldest to youngest. 
 
After departing from Barraba, the road passes initially through poorly outcropping Late Devonian mudstones and sandstones 
about 350 million years old.  A steep climb marks the edge of the 18 to 36 million-year-old Tertiary lavas and sediments within 
which site 7 is located. 
 
Site 7:  Bells Mountain diatomite mine.  Diatomite is a soft, lightweight, white rock 

made up of the skeletons of millions of microscopic aquatic creatures  called 
diatoms.  These organisms have skeletons made up of silica.  They inhabited 
still lakes which were eventually infilled by lava flows about 35 million years 
ago.  Their skeletal remains have formed a highly porous rock ideally suited as 
an absorbent, a filtration medium and as a delicate polishing medium.  Note the 
presence of old underground diatomite workings on the eastern side of the 
road.  The present open cut may be viewed with permission of the mine 
operator.  Samples of diatomite are available from the Barraba Information 
Centre. 

 
The route continues through Tertiary lavas, dropping down to Late Devonian mudstones 
and sandstones several kilometres south of Cobbadah.  The road continues through 
these ancient tilted and folded rocks, with numerous road cuttings revealing spectacular 
sections through these deep-water marine sediments.  Note how the direction and steepness of dip of the bedding changes as 
you progress along the route.  This is due to large folds being present in the Tamworth Belt rocks.  At Cobbadah village, take 
the turnoff west to Upper Horton. 

Electron microscope image of diatoms 
from Bells Mountain. 

The age sequence of rocks in the tour area, showing stop sites. 
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Site 8:  Road cutting east of Upper Horton on steep descent.  Don’t stop on this section of road as parking is difficult, but 
observe the thick, grey sandstone beds and thinly layered mudstones.  Well bedded sandstones and mudstones of Late 
Devonian age represent some of the oldest rocks present in the Tamworth Belt.  These were formed in deep marine 
conditions (greater than 1000m deep), possibly at the base of a continental slope many kilometres from land.  Note the 
low angle dips of the rocks in this cutting which contrast with some of the steeper dips seen along the road to the east.  
Rocks similar to these in age and character are widespread throughout the Tamworth Belt. 

 
Continuing down hill towards the village of Upper Horton, the route continues through gently dipping and folded Late 
Devonian strata.  Once past Upper Horton there is little outcrop along the route before site 9.  Note the rugged, heavily 
timbered ridges to the west, which comprise conglomerates, sandstones and volcanics of Late Carboniferous age.  These 320 
million-year-old rocks were deposited on land in a glacial environment.  Glaciation prevailed following the infilling and uplift 
of the sea that formed the rocks over which the road currently passes.  At the western end of the village, take the turnoff north 
to the Bingara-Narrabri road. 
 
Site 9:  Road aggregate pit in Late Devonian mudstones.  

Muddy rocks similar to these represent the most 
common rock type in the marine portions of the 
Tamworth Belt.  At this stop, and in the gutters along 
the road, you may find rocks rich in woody fossil 
fragments, and examples of the Late Devonian index 
fossil Leptophloeum australe.  These fossils 
represent mainly land vegetation, which has floated 
out to sea and sunk after becoming waterlogged.  
These plant species died out by the end of the 
Devonian. 

 
Leaving the quarry, the road passes mostly through scattered 
outcrops of Early Carboniferous shales and mudstones.  
These are visible in creeks and gutters, and occasionally 
contain good specimens of Leptophloeum. 
 
Site 10:  Road cutting in steeply dipping Early Carboniferous 

mudstones with a major conglomerate bed.  The 
very steep bedding dips here are due to local 
faulting which has tilted the strata.  This 
conglomerate represents a regionally extensive bed 
of boulders and cobbles derived from shallow 
waters near a shoreline.  The conglomerate was 
probably deposited here as a result of a major 
catastrophic event throughout the region, which 
detached enormous volumes of sediment, 
precipitating them down a sloping sea floor and 
through under sea canyons as a rapidly moving 
flow.  This event may have been an abrupt uplift of 
the continent or part of the sea floor. 

 
 
 
Driving northwards, the road passes through Early Carboniferous mudstones and occasional sandstones about 340 million 
years old.  At the intersection of the present road with the Bingara-Narrabri road turn left and proceed through road cuttings in 
Late Carboniferous sandstone, conglomerate and minor volcanic ash beds which were laid down on land.   
 

Leptophloeum australe 

Boulders in conglomerate at Site 10. 
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Site 11:  The Glacial area.  Contrary to its name, this interesting site shows a magnificent conglomerate and some sandstone 
which were deposited in a river system down stream from a glacier.  Classical glacial rocks can be found down stream 
from here, but the best are about 500 metres upstream.   

The conglomerate at this site represents a range of 
granite, volcanic and sedimentary rock pebbles 
and boulders which were eroded from the 
landmass by one or more local glaciers more than 
300 million years ago.  The rock fragments were 
washed downstream by melt water in a series  of 
broad, fast flowing channels which abraded and 
rounded the pebbles.  Many of the distinctive 
features present close to the end of the glacier 
have been lost due to the sorting and abrasive 
activity of the river system.   
 
It is worth considering the presence of the wide 
range of granite and volcanic pebbles in the 
conglomerate, as the source granite bodies and 
volcanic vents for these rocks should lie within 
kilometres of here.  The granites in particular 
suggest much older crust which has been intruded 
by many granitic masses.  No such granites or 
appropriate volcanic vents lie close to here.  It is 
believed that the older rocks which contained the 
granites and volcanoes have since been faulted 
deeply beneath the younger sedimentary rocks.  

This probably occurred during the major period of folding and faulting which was prevalent throughout eastern Australia in the 
Early Permian (see geological history table, above). 
The “Glacial area” is predominantly made up of a conglomerate which was originally a broad gravel bed associated with a 
major river system derived from glacial melt water (see photo opposite).  We know that the conglomerate is a river deposit and 
not a glacial rock by several features: 

1. the pebbles are mostly very well rounded, with no sharp edges.  This indicates abrasion in the river by normal alluvial 
processes; and 

2. most pebbles are of a similar size range and there is little sand between the pebbles, suggesting sorting by current 
activity. 

 
If you either walk upstream for about 500 metres, or take the track from near Site 12 to the west (see map above – the track is 
rough and needs careful driving if in a conventional vehicle) you will encounter an area of prominent outcrops in Rocky Creek 
which show text book quality glacial features.  The conglomerate here has formed at the end of a glacier and has undergone 
little or no modification by normal river processes. The conglomerate features pebbles and boulders of all possible sizes and 
angularities with abundant sand and finely ground rock.  Note the high proportion of angular and oddly shaped rocks, the 
presence of many with flat faces and very sharp edges, all indicative of plucking from the walls of the glacier by ice 
movement..  Varved siltstones (ie. thinly banded, showing a cyclical repetition of thin and thick layers) are also present, 
representing seasonal deposition of muds and silts from glacial melt water.  The varved siltstones contain abundant dropstone 

“Glacial area”

Rocky Creek

Superb glacial rocks

Site 11

Site 12

Gravel pit

To Bingara

To Narrabri

500 m

Satellite image of Sites 11 & 12

The non-glacial conglomerate, showing smoothly rounded pebbles, 
a similar range of pebble sizes, and most pebbles in contact with 
one another, typifying normal river gravels. 

Glacial conglomerate with angular pebbles, sharp
edges and abundant sand between pebbles. 
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pebbles and boulders which were transported in fragments of glacial ice and were released during melting, sending the rocks to 
the bottom of the lake where they embedded themselves in the silt. 

 
 
Site 12:  A small gravel pit showing beds of 

volcanic ash, which has been altered 
to green, white and pink zeolite.  
This site shows an ash deposit (tuff) 
which was previously examined as a 
potential source of zeolite.  The tuff 
represents wind transported, glassy 
volcanic ash which settled in a 
glacial lake and was subsequently 
altered to zeolite.  Research on the 
tuff demonstrated an abundance of 
the zeolite clinoptilolite.  However, 
the chemical characteristics were on 
average below that required for 
commercial uses.  Zeolites have 
become an important material for a 
host of agricultural and industrial 
applications where their properties 
enable their use as molecular sieves 
and as selective retainers of nitrogen 
compounds.  Attractive samples of 
the tuff are to be found in this pit 
and along Rocky Creek, about 500m west of this site.  The glassy, impermeable character of these brightly coloured, 
layered rocks makes them useful for attractive slabbed specimens. 

 
To travel to Site 13 return eastward along the road towards Bingara.  
The road now leads backward through geological time from the Late 
Carboniferous to the end of the Early Carboniferous.  As the route nears 
site 13 it passes through small, linear ridges of sandstone, which 
represent some of the earliest rocks deposited on land in this region.   
 
Site 13:  Turn right onto the dirt track at Caroda Homestead and proceed 

along the track past the house for 700m (see map on next page).  
The site is situated on the low red hill on the right.  In common 
with modern eastern Australian shorelines, the waves and 
currents associated with ancient shores were capable of sorting 
heavy minerals into rich deposits.  This locality represents an 
exposure of a small body of magnetite-rich sandstone in which 
the magnetite was concentrated by the sorting action of currents 
and waves.  Magnetite-rich sandstones similar to this are 

Glacial conglomerate, showing angular pebbles, abundant sand and 
clay between pebbles, and a varved siltstone with angular dropstone.

Varved siltstone with a sharply angular, flat-faced 
pebble. Note how the layers have been deformed 
beneath the pebble, resulting from its impact after 
being dropped from the melting ice. 

Layered volcanic ash with green and red colours attributable to zeolites. 

Site 13. Grey cross bedded sandstone with the red 
outcrop of magnetite sandstone in the background.
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present throughout the Tamworth Belt.  
They are an excellent indicator of the 
presence of ancient shorelines.  Calcium 
carbonate-rich sandstone formed on or near 
the shoreline occur prominently on the 
northern end of the low ridge. 

 
Return to the Bingara-Narrabri road and turn right.  
Stop near the intersection before the western 
approach to the Horton River bridge. 
 
Site 14:  Cross-bedded2 calcium-carbonate-bearing 

sandstones of early Carboniferous age 
represent sands deposited on a shoreline.  
The sands have been winnowed of mud by 
wave and current action, leaving only the 
sandy material of relatively even grainsize.  
Sandstones are more abundant in the 
underlying strata to the east of this locality 
and are an indicator of the shallowing sea. 

 
The route continues backward in geological time, passing into deeper 
water Late Devonian mudstones and sandstones before commencing 
the steep climb into an area of younger Tertiary lavas.  These lavas 
overlie gravels and clays of similar Tertiary age, which were deposited 
in a river and floodplain environment similar to today’s Gwydir River 
at Bingara.  Site 15 is near the bottom of a steep descent on the left side 
of the road.  A track leads about 50 metres off the road to a disused 
road aggregate stockpile area. 
 

 
Site 15:  Coarse Tertiary gravels with several shallow 

infilled shafts or pits occur on the edge of the 
cleared stockpile area.  These represent some of 
the eastern-most workings of the Bingara 
diamond field.  Although no production is 
recorded from these shallow workings, 
exploration work during the 1970s found minor 
gold in these gravels.  The Bingara diamond 
field occurs as an elongate cluster of deposits 
extending over a length of about 18 km.  The 
deposits were discovered in 1872 and were 
worked intermittently until about 1904.  
Exploitation of the deposits was continually 
hampered by lack of water, but total production 
of more than 28,500 carats of diamonds, and an 
unknown amount of gold establishes them as one 
of the richest groups of mines in the region. It is 
also Australia’s third highest diamond producer 
after the Western Australian deposits and 
Copeton (near Inverell).  Note that the gravels 
include pebbles of jasper, indicating that the 
river flowed from the east of the Peel Fault, just 
as the Gwydir River does today. 

 
 

                                                           
2 Cross-beds are planar features in sedimentary rocks developed at an angle to the main bedding surfaces.  They represent the 
front surfaces of sand beds migrating across the bottom due to current action. 
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The road continues its descent through Late Devonian sandstones and mudstones until Bingara is reached.  Here, deposits of 
gold-bearing alluvium are developed surrounding and within the town, and within the bed of the Gwydir River.  The gold was 
derived from numerous reefs present both within the town and on the steep ridges east of town. 
 
From Bingara to Site 16 the tour passes through the picturesque valley formed by the Peel Fault’s escarpment on the east of the 
road, and hard sandstone ridges to the west.  Note the sharp, angular features of the escarpment, indicating that the fault was 
probably active again only thousands of years ago!   
 
Site 16:  Ruby Hill fossicking area.  Ruby Hill is a small plug 

of Jurassic basaltic breccia3 comprising fragments of 
rocks derived from the Earth’s mantle.  The plug was 
intruded by several basaltic dykes, and is relatively 
rich in red garnet, which was originally mistaken for 
ruby.  Parts of the dykes show layering (or laminae) 
which formed when the cooling, viscous magma 
intruded the basaltic breccia.  In 1899, 10 diamonds 
were allegedly obtained from a shaft sunk through 
gravels and breccia on the northern flank of Ruby 
Hill.  Although the diamonds were claimed to have 
been derived from the breccia, there is considerable 
doubt as to the authenticity of this claim.  A number 
of tunnels (adits) were subsequently developed into 
the hill to test for diamonds.  No diamonds have 
positively been extracted from the breccia.  The 
shafts and adits have collapsed, but their remains are 
clearly visible. 

 
Returning to the Upper Bingara road the route follows the 
course of Barrack Creek, the site within which gold was 
locally discovered in 1851.  This is the head of a lengthy 
valley that is bordered by once rich gold reefs and their 
bonanza alluvial deposits.  Gold is still to be found in the 
gravels of Barrack Creek from the mouth of the valley to its 
source near Upper Bingara.  Site 17 is located on the eastern 
side of a grid near a sweeping bend just within the hills 
bordering Barrack Creek. 
 
 

 
 
 
 
 

                                                           
3 Breccia is a rock comprising very angular rock fragments or blocks. 
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Site 17:  Road cutting in serpentinite (serpentine).  This variety of serpentinite is referred to as schistose serpentinite because 

of its flaky, serpentine character.  This unusual rock type is rare in eastern Australia.  It represents intensely altered 
and deformed igneous rocks which formed the crust beneath the deep ocean about 550 million years ago.  Over 
millions of years the crust was folded, squashed and partially melted, undergoing changes to its minerals and texture 
to form serpentinite.  This serpentinite was finally emplaced on the Peel Fault about 300 million years ago as a result 
of major geological upheavals at the time in eastern Australia.  Serpentinite is frequently associated with bodies of 
chromite (some of which are present in the hills about this locality), and less commonly with asbestos. 

 
As the road slowly climbs the valley it passes though a range of unusual serpentine rocks.  These are best exposed in the bed of 
Barrack Creek.  The Three Creeks gold mine occupies the site of the old Ballarat and Lady Morgan mines that were rich gold 
producers in the 19th and early 20th centuries.  Here the gold occurs in narrow fractures and iron oxide rich zones within 
serpentine rocks. 
 
Site 18:  The Three Creeks gold mine is a privately operated alluvial and lode gold mine.  Owner/manager Paul Myer 

welcomes visitors and demonstrates panning in a section of the creek set aside for this purpose.  In another section of 
the site quartz crystals may be obtained.  For a small fee, visitors are provided with all necessary tools to enable some 
potentially rewarding fossicking.  Small nuggets, alluvial gold samples, and items of jewellery are also for sale.  
Overnight accommodation is also available. 

 
The Upper Bingara area is a great place to visit and fossick.  However, many areas with fossicking potential lie within 
private land.  Before venturing off a public road or track onto private land, do the legally and morally correct thing – ask 
permission from the land owner.  If you don’t know who the land owner is enquire from a nearby residence. 
 
From Site 18 to Cobbadah the route passes through the old village of Upper Bingara.  Wet Flat, with its largely untouched rich 
alluvial gold lies on the east of the road within the village.  Wet Flat has never been mined, largely because of the very wet 
nature of the deeply buried gold-bearing gravels.  The road continues through areas of hand worked alluvial diggings until it 
descends through serpentinite supporting a rich community of grass trees which thrive on these magnesium-rich rocks.  The 
remainder of the journey passes through Late Devonian mudstones and sandstones. 


