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PETROGRAPHIC ANALYSIS 
 
CLIENT  – Burdekin Transport, via S.E.S ~ Townsville 
PROJECT – Compliance Testing 
PROJECT No.   – TS18729 – C&R 1502-1 
REPORT DATE  – 27th February 2015 
 

SAMPLE – Burdekin River Coarse Sand (B66297) 
 

Sample History & Purpose 
 
1.0 kg of natural river sediment was received from secondary client SES with instructions to provide 
a standard petrographic analysis with a suitability comment for concrete. A point count analysis was 
not requested. The sample is listed as being from the Burdekin River Plant, via Ayr. The 
petrographic analysis is conducted with consideration of guidelines within ASTM C295-03 and 
AS2758.1-98 (Petrographic Examination of Aggregates for Concrete & Engineering Nomenclature) 
and the SAA HB79-1996 (Alkali Aggregate Reaction Guidelines). 
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Hand Specimen Description 
 
The sample appears to consists of a non-sieve fraction of gravelly sand, generally <2mm but 
includes a small proportion of gravel and pebbles up to 10mm. The quartz and lesser feldspar 
dominated sand is moderately sorted with limited fines (very fine sand).  The gravel component is 
dominated by fragments of granite and rounded pebbles of fine grained igneous rock and minor 
metamorphosed sandstone. 
 
The sample was subsampled to supply ~50g for polished thin-section preparation. 
  
Microscopic Description   [standard polished thin-section] 
 
LIMITATIONS: The following mineral proportions are visual estimates using modal analysis charts. 
The microscope under transmitted light can resolve clay sized grains down to 1µm (micron) at 500x 
magnification. However, confidence in identifying mineral species below 10µm in size (0.01mm) is 
increasingly diminished due to limitations in optical techniques resulting from interference by other 
minerals in the 30µm thick light path of the rock section. 
 
MINERAL GRAINS (60% pre-alteration) 
 
50%  Quartz    ↑5 mm   Sub-rounded to (sub-) angular 

All single grains of quartz have intrusive igneous characteristics; mostly clear, unstrained 
through to somewhat strained with weak to moderate undulose extinction.  Occasionally, a 
very fine-grained inclusion of apatite is evident within a major quartz clast.  

 
10%  Feldspar   ↑3 mm   Sub-angular 

Mostly slightly altered grains, with some examples of weak to moderately strong weathering 
and/or deuteric alteration. Most single grains are of plagioclase.  Both unattached and 
granitic clast plagioclases display twin extinction angles indicating between 10 to 30Mol% An 
content, i.e. oligoclase composition.  They vary from appearing to be relatively clear, through 
to being quite turbid (i.e. dusted with ultra-fine haematite), and are occasionally partially 
replaced by sericite &/or epidote (see Micrograph 1).    
 
Alkali-feldspars for the most part are locked within igneous lithics, and range in form from 
orthoclase +/- minor microperthite stringers, through to microcline intercalated with blocky 
patches of perthite. They too vary from appearing to be relatively clear, through to being 
quite turbid (i.e. ‘dusted’ with ultra-fine haematite ~ see Micrograph 1). 

 
<1% Epidote   ↑0.2 mm  Sub-angular 

Multiply coloured pleochroic grains similar to those observed in occasional partially altered 
plagioclase minerals. 

 
 
<1% Hornblende   ↑0.2 mm  Sub-angular 

Dark greenish pleochroic grains (see Micrograph 1) similar to those observed in occasional 
granodioritic lithic grains. 

 
<1% Mica    ↑0.1 mm  Angular to Subangular 

Rare fragments of muscovite, and biotite ~ weakly to moderately altered to chlorite. 
 

<1% Magnetite   ↑0.2 mm  Sub-angular 
Opaque grains which exhibit, where polished, a pale pinkish / brownish hue when viewed via 
reflected light.  Similar (usually smaller) minerals are also occasionally evident in granitic and 
large quartz grains.  They often contain occasional through to numerous microscopic white 
laths of haematite, and appear rusted where fractured.  
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<1% Ilmenite   ↑0.02 mm  Sub-angular 

Opaque grains which exhibit, where polished, a pale greyish white hue when viewed via 
reflected light.  They are for the most part locked within lithic fragments, and are commonly 
partially to fully altered to leucoxene.   
 

<<1% Pyrite   ↑0.02 mm  Sub-angular 
One solitary opaque grain exhibited, in reflected light, a pale creamy colour revealing it to be 
pyrite. Examination of the rest of the sand sample with a hand lens did not reveal the 
presence of any more grains of pyrite, implying its presence is very much a rare occurrence.  

 
 

LITHIC GRAINS (30% pre-alteration) 
 
20% Granitoid   ↑5 mm   Sub-rounded to sub-angular 

Sub-rounded to knobbly fragments of usually medium- to coarse- grained granite and 
granodiorite, exhibiting interlocked grains in various combinations of quartz, K-feldspar, 
plagioclase, hornblende, magnetite and biotite. The majority of matrix grains are relatively 
fresh to slightly altered, with lesser amounts of feldspar (and minor mafic) crystals displaying 
strong weathering or deuteric alteration, esp. to ‘sericite’, epidote, (chlorite,) and haematite 
‘dusting’.  Quartz and feldspar crystals generally display weak to moderate undulose 
extinction (strain), although some large quartz domains appear to exhibit some subgrain 
development (see Micrograph 2). 
 

10% Quartzite   ↑4 mm   Sub-rounded 
Greyish grains of polycrystalline quartz, indicating the presence of thermally (hornfels) and 
regionally metamorphosed (weakly schistose) quartz-rich sedimentary rocks. Occasional 
examples include fine grains of mica (sericite) and ilmenite. Moderate to strong undulose 
extinction and possible subgrain development (due to stain) are evident in some examples. 
 

 3% Metasediment   ↑10 mm  Rounded to discoid 
Occasional rounded or disc-shaped clast of weakly schistose fine sandstone or silty 
mudstone. Often darkish grey through to reddish brown where ferruginised. 

 
 
 5% Quartz Vein   ↑2 mm   Sub-rounded to sub-angular 

Minor fragments of quartz vein with partially abraded crystalline forms ~ clear to slightly 
undulose extinction. 
 

 2% Andesite/Rhyolite  ↑5 mm   Sub-rounded 
Fine grained probable dyke material (=> porphyry) of intermediate and felsic igneous origin 
having micro-phenocrysts of quartz and feldspar. Moderate weathering / alteration to clayey 
material &/or (more commonly) iron oxide ~ whereupon the clast appears reddish brown in 
colour. 

 
SECONDARY MINERALS [<1%] 
 
<1% Clay     <0.001 mm Replacement 

Usually evident as submicroscopic speckling within feldspar grains, along with ‘dustings’ of 
iron oxide. Variable according to weathering intensity or minor deuteric alteration. Isolated 
feldspar grains (usually within lithic clasts) may range up to 25% clay replacement. 

 
<1%  Iron oxide   ↑0.001 mm Replacement 

Minor dusting of feldspar cores, and variable to degree of weathering or deuteric alteration. 
Individual feldspar grains may range up to 20% iron oxide replacement.  Iron-oxide material 
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also appears to permeate the matrix of occasional porphyry and metasediment clasts, and 
line microfractures through these, and also occasional granitoid & quartz clasts.  

 
General Petrographic Observations & Interpretations 
 
The sand sample is dominated by unconsolidated granular fragments of quartz and feldspar of 
igneous intrusion origin (granite and granodiorite), along with lesser lithic clasts of mostly granitoid 
rock (Micrographs 1 & 2).   
 
The majority of the feldspars are relatively fresh to slightly altered/weathered, with minor amounts 
displaying a strong overprint of iron-oxide and to a lesser extent sericite/clay development.   
 
All feldspar and quartz crystals display weak to moderate undulose extinction and minor examples, 
of probable metamorphic origin, have strong undulose extinction (crystal strain). Minor fragments of 
quartzite represent metamorphosed quartz sandstone or sheared quartz vein. 
 
There are no clearly identifiable volcanic fragments although some clasts appear to be of high-level 
dyke or sill derivation. 
 
No opaline, chalcedonic or chert grains were observed. However, the small proportion (<2%) of very 
fine grained ‘quartzite’ provide examples of microcrystalline quartz. 
 
Lithic fragments are for the most part sub-rounded in shape, while the isolated quartz and feldspar 
grains are generally sub-rounded to sub-angular. 
 
Average grain size under thin section is less than 2mm (coarse sand) with a moderate gravel 
component ranging up to 4mm.  
 
 

CLASSIFICATION 
 

QUARTZ & FELDSPAR DOMINATED, GRAVELLY COARSE SAND 
derived predominantly from medium to coarse felsic granitoid rock  

 
 
 
 

SUITABILITY COMMENTS 
PENDING GEOTECHNICAL TESTING: 

 
 

Concrete  
 
The sample is considered suitable for common concrete purposes (pending geotechnical testing) 
demonstrating a high proportion of quartz and relatively fresh feldspar derived predominantly from 
coarse grained felsic intrusive igneous rock. 
 
The moderate degree of strain within the quartz, along with the very small proportions of 
polycrystalline metamorphic quartz and microcrystalline hornfels, provides a very low potential 
(virtually no risk) of Alkali Aggregate Reaction. 
 
There are no obvious deleterious mineral phases liable to undergo cement paste reaction within this 
subsample. 
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Micrograph 1. Thin Section 1502-1 (TS18729) - plane polarized light [5x Mag. F.O.V. 2.5mm] 
Sub-angular granite fragments and related single grains of quartz and feldspar.  
Feldspars are usually slightly through to strongly turbidised (i.e. bespeckled with ultra-fine haematite ‘dusting’). 
 

  
Micrograph 2. Thin Section 1502-1 (TS18729) - crossed polarized light [5x Mag. F.O.V. 6.4mm] 
N.B. Most quartz grains ~ undeformed to weakly strained, BUT with sub-grain development in one granitic fragment; 
Central Plagioclase grain is partially replaced by Epidote.  
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