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Abstract 
 
Location:                                                  
EPM19000 is located at Lakeland Downs approximately 80 km WSW of Cooktown in 
Northern Queensland. It is centered at the intersection of the Peninsula Development Road 
and the Cooktown Development Road. The tenement consists of a total of 4 sub-blocks and 
covers approximately 13 square kilometers. 
 
Geology: 
Within EPM 19000 are two major rock types, the metasedimentary assemblage of the Late 
Silurian to Late Devonian Hodgkinson Formation (D-Ch) and the Tertiary McLean Olivine 
Basalt and associated pyroclastics (Cze), with minor Cainozoic alluvials (Czx) in patchy 
deposits along major drainages. Uplift and erosion has stripped all Cretaceous and Jurassic 
sediments from the Hodgkinson Formation, with only the Tertiary McLean Basalt 
unconformably overlying the Hodgkinson Formation within the tenement. 
 
Work Completed prior to current reporting period: 
A 2009 Australian Geoscience Magnetic and Gravity Survey across Cape York Peninsula in 
North Queensland enabled the JV to do a detailed gravity survey across key target areas 
within the tenement. Two locations were targeted for detailed gravity analyses based on 
stream sediment sampling results, radiometric and magnetic responses. Point locators were 
designed at 1km intervals to cover the anomalous features. Results of the geophysical 
modeling and interpretation of these features indicated that they were probably caused by 
vents associated with volcanic eruptions, which may be interpreted as possibly 
diamondiferous mantle-tapping pipes. Broad scale lithological mapping in conjunction with 
stream sediment, rock chip, and loam sampling was completed across priority target areas 
with laboratory and electron microbe analysis completed for all samples. A single rock 
sample was sent for caustic fusion analysis and returned 2 microdiamonds of 200 micron 
diameter. 
 
Work Completed in the current reporting period: 

• Analysis of CSQ/Geoscience Australia regional aeromagnetic and radiometric survey 
data. 

• Detailed review and interpretation of Fugro detailed airborne electromagnetic survey. 
• Interpretation and further analysis of electron microprobe chemistry from indicator 

minerals. 
• Further interpretation of company acquired gravity data. 
• Detailed investigation of lithologies surrounding Blackburn Dam, the largest 

electromagnetic anomaly identified to date. 
• Prioritization of target areas for potential future drill testing. 
• Continued review of historical records. 
• Tenement prospectivity review. 

 
Results: 

• The recovery of microdiamonds in a volcanic basaltic breccia has confirmed that there 
are local sources of ultra-high temperature and pressure, capable of sourcing 
diamondiferous deep crustal to mantle material. 

• Stream sediment, loam and rock chip sampling has identified a suite of diamond 
indicator minerals, many, indicating the potential existence of a diamondiferous pipe 
within the tenement boundary. 

• Interpretation of the electromagnetic depth slices, coupled with gravity and 
geochemical data, has delineated six areas consistent with pipe like bodies that have 
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anomalous conductive and resistive signatures, and may represent mantle tapping 
pipes.  

 
Conclusions: 
Despite the identification of diamond indicator minerals and delineation of six potential target 
areas with pipe like bodies and anomalous conductive and resistive features, the project is 
considered to display high exploration risk and no further work is recommended. The 
tenement is recommended for complete surrender. 
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Introduction 
                                                     
EPM19000 is located at Lakeland Downs approximately 80 km WSW of Cooktown in 
Northern Queensland. It is centered at the intersection of the Peninsula Development Road 
and the Cooktown Development Road (Figure 1). EPM 19000 was granted to Minerals 
Australia Pty Ltd (“MAPL”) and Jacaranda Minerals Ltd (“JML”) who were equal partners in 
the Jacaranda Alliance Joint Venture (“JAJV”) on 31st May 2011. A relinquishment of 50% of 
EPM19000 was lodged 8th April 2013 and includes 4 sub blocks (Table 1). In May 2014 
Jacaranda Minerals transferred their 50% interest to Minerals Australia Pty Ltd (100%) which 
became the operator for the tenement. 
 
Table 1. EPM19000 Relinquished Sub-Blocks 
 

BIM BLOCKS SUB BLOCKS 
COOK 3250 HJK 
COOK 3251 F 
   

 
The tenement currently consists of a total of four sub-blocks and covers approximately 13 
square kilometers, comprising Hodgkinson metasediments and basaltic soils used for 
grazing, hay production and teak tree plantations. The primary exploration objective was the 
discovery of diamondiferous kimberlite and lamproite pipes within Devonian metasediments 
and/or Tertiary mafic volcanics at the northern part of the Hodgkinson Basin. 
 
Airborne magnetic and radiometric data over the Cooktown Project and surrounding areas 
were extracted from the 1999 Hodgkinson-Georgetown (Block A) survey, which was flown 
for the Geological Survey of Queensland by Kevron Geophysics. Diamond exploration data 
released by the Queensland Government Department of Mines and Energy showed that a 
range of diamond indicator minerals occur in the broad region around and within the 
Lakeland Downs area, and this provides the possibility that diamonds may also occur. 
 
A 2009 Australian Geoscience Magnetic and Gravity Survey across Cape York Peninsula in 
North Queensland enabled the JAJV to complete a more detailed gravity survey across key 
target areas within the tenement. Two locations were targeted for detailed gravity analyses 
based on stream sediment sampling results, radiometric and magnetic responses. Point 
locators were designed at 1km intervals to cover the anomalous features. Results of the 
geophysical modeling and interpretation of these features indicated that they were probably 
caused by vents associated with volcanic eruptions, which may be interpreted as possibly 
diamondiferous mantle-tapping pipes. A follow up gravity survey was subsequently 
completed in 2011 followed by a detailed electromagnetic survey in 2012. 
 
Desktop studies centered on the interpretation of the airborne electromagnetic survey of 
2012 and gravity surveys flown in 2009 and 2011. Stream sediment, rock chip and loam 
samples taken from drainages within EPM 19000 contained a full suite of diamond indicator 
minerals and two microdiamonds. Electron microprobe results confirmed high chrome and 
magnesium in the indicator minerals reflecting a high temperature and pressure mantle 
heritage.  
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Figure 1:    EPM19000 Location Map 
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Figure 2:   EPM19000 Sub Blocks as Granted 
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Figure 3:   EPM19000 Relinquished Sub Blocks 
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Geology 
 
 There are essentially two major rock types within EPM19000; the metasedimentary 
assemblage of the Late Silurian to Late Devonian Hodgkinson Formation (D-Ch) and; the 
Tertiary McLean Olivine Basalt and associated pyroclastics (Cze), with minor Cainozoic 
alluvials (Czx) in patchy deposits along major drainages ( Figure 4). Uplift and erosion has 
stripped all Cretaceous and Jurassic sediments from the Hodgkinson Formation, with only 
the Tertiary McLean Basalt unconformably overlying the Hodgkinson Formation within the 
tenement. 
 
Detailed mapping and stream sediment sampling has targeted an alkali basaltic breccia pipe 
and a large depression which has been made into a farm dam. The breccia pipe is 
approximately 150m in diameter and located at the most southern tip of a lamprophyric 
vent/dyke from which has been recovered an abundance of a full suite of diamond indicators 
minerals, and two 200 micron microdiamonds from a caustic fusion digestion from rock 
sample Cook 048. 
 
The farm dam (Blackburn Dam) is 500m in diameter and located in the headwaters of Black 
Gin Creek. Numerous deposits of kimberlitic tuff have been sampled around the dam and up 
to 400m away. The Tertiary McLean Basalt unconformably overlies the kimberlitic tuff and 
3m thick colluvium of Hodgkinson meta-sediments also overlies the tuff. 
 
Only one other rock type was noted apart from the volcanic breccia. A small 700m long 
mafic vent trending NNW and on the same trend as the major northern volcanic vent  five km 
to the north. The rock type was described as a melanocratic, porphyritic rock, characterized 
by a porphyritic texture in which large phenocrysts of mafic minerals were enclosed in a fine-
grained to dense matrix. The abundance of large-size, well-formed crystals of biotite, augite 
and hornblende with brilliantly reflecting cleavage faces was noted as characteristic of a 
lamprophyre. Olivine was also represented as phenocrysts and in the groundmass, together 
with very fine orthoclase and plagioclase feldspar. Diamond exploration data released by the 
Queensland Department of Mines and Energy describes widespread occurrences of 
diamond indicator minerals within and outside of the tenements boundaries. 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.britannica.com/EBchecked/topic/369508/matrix
http://www.britannica.com/EBchecked/topic/145105/crystal
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Figure 4:   Sample Locations and Regional Geology of EPM19000 
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Geological Structure of EPM 19000 
 
One major regional foliation has been recognized in the Hodgkinson Formation, a pervasive 
north-westerly trending steeply dipping slatey cleavage. However in the Lakeland Downs 
area the foliation trends north-northwest to north-northeast within the tenement. The 
Palmerville fault in the extreme west of the Cooktown 1:250,000 geology sheet is the major 
north-south fault that separates the Proterozoic Dargalong Metamorphics from the Silurian-
Devonian Hodgkinson Formation. It is interpreted as the dominant deep crustal listric fault 
developing interrelated sets of steeply dipping north, northwest and northeast faults that are 
common to the tenement. 
 
Total magnetic intensity grey scale first derivative clearly shows two major structural 
controls, one is NW-SE and the other is N-S, with a minor NE-SW component. Dislocations 
at the junction of these structures appear to act as deep seated zones of weakness with 
surface morphology expressed as circular features up to 300m in diameter, that in places 
tend to annihilate continuity of surface structure. 
 
Previously unrecognized fault structures do exist within the tenement, obscured by lack of 
surface exposure and reduced geophysical control as a result of poor lithological contrasts, 
especially within the Devonian metasedimentary Hodgkinson Formation. The general strike 
of the prominent Hodgkinson Formation ridges is N-S and any N-S faulting would be lost in 
the prominent N-S slatey cleavage. The western area of the tenement is fairly flat lying at an 
RL of approximately 200m with prominent ridges with an RL of 340-420m in the east. First 
derivative Total magnetic intensity is of low resolution and structure is not at all well-defined. 
  
Tertiary volcanic vents, such as the Goldtyne Vents, The Brothers and Mt McLean vents to 
the south, are aligned along a major NW-SE fracture. Another three vents to the east of the 
tenement are aligned N-S, the central vent identified as Mt Earl. There are no recognized 
volcanic vents within EPM19000. However, limited lithological mapping has identified a 
basaltic breccia carrying abundant diamond indicator minerals, located within an envelope of 
basaltic ignimbrite that may imply a previously unknown vent. Less than one kilometre to the 
west of the breccia outcrop is a discontinuous layer of highly weathered kimberlitic loam, 
overlain by the Tertiary basalts and meta-sedimentary colluvium, centred on a dammed 
large swampy depression named Blackburn Dam. Other geomorphic features within the 
tenement that may indicate possible vents are a series of elliptical depressions that are 
aligned NNE from Goldtyne Vents five km to the south of Blackburn Dam. The four 
ellipsoidal, east-west orientated depressions are approximately 600m apart and range in 
size from 1.3km to 200m diameter. One is centred on a deep gravity low. These possible 
vents, including Goldtyne Vents and Blackburn Dam most likely align on a local fracture.  
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Work Completed by the JAJV 

2011-2012 Reporting Period 
• Airborne magnetic and radiometric data over the Cooktown Project and surrounding 

areas were extracted from the 1999 Hodgkinson-Georgetown (Block A) survey, which 
was flown for the Geological Survey of Queensland by Kevron Geophysics.  

• A helicopter borne electromagnetic and gravimetric survey was conducted by Fugro over 
the tenement in April 2012. 

• A total of 24 samples were collected across the tenement. twelve stream sediment, three 
rock and nine loam samples were collected in previously unsampled drainages and as 
follow- up sampling in priority target areas. Laboratory and electron microprobe analyses 
of all samples were also completed. 

• Rock sample C048 was sent for caustic fusion returning two microdiamonds of 200 
micron diameter. 

• Petrographic analysis of a mafic breccia was undertaken by Roger Townend and 
Associates, Consulting Mineralogists in Malaga Western Australia.  

• Broad scale lithological mapping accompanied rock chip analyses of numerous meta- 
sedimentary rocks comprising the Devonian Hodgkinson Formation and the Tertiary 
McLean Basalts was completed. 

2012-2013 Reporting Period 
• Research of historical records conducted. 
• Research of recently released diamond exploration data by the Queensland Department 

of Mines and Energy. 
• Interpretation of GSQ/Geoscience Australia regional aeromagnetic and radiometric 

survey data. 
• Interpretation of recently acquired detailed gravity data. 
• Interpretation of electron microprobe chemistry for diamond indicator minerals. 
• Detailed interpretation of the Fugro airborne electromagnetic survey results. 
• Prioritisation of target areas and detailed geological and geophysical analyses of areas 

to be relinquished. 

Work Completed by Minerals Australia  

2013-2014 Reporting Period 
• Review of historical records. 
• Research of diamond exploration data released by the Queensland Department of Mines 

and Energy. 
• Interpretation of GSQ/Geoscience Australia regional aeromagnetic and radiometric 

survey data. 
• Interpretation of company- acquired gravity data. 
• Detailed analyses of diamond indicator mineral  variety, surface morphologies and 

abundances 
• Interpretation of electron microprobe chemistry from indicator minerals. 
• Detailed interpretation of the Fugro airborne electromagnetic and gravimetric survey. 
• Prioritization of target areas and detailed geological and geophysical analyses of areas 

to potentially be drilled. 
• Ground investigation of electromagnetic anomalies, with particular emphasis on lithology 

and structure. Five of the six anomalous electromagnetic targets are under Tertiary 
basalt cover. 
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• Detailed investigation of lithologies surrounding Blackburn Dam, the largest 
electromagnetic anomaly, identified further crater facies kimberlite under colluvial 
deposits of the Devonian Hodgkinson Formation, on the eastern side of Blackburn Dam 
and under flows of Tertiary McLean Basalts on the western margin of the dam. 

Current 2014-2015 Reporting Period 
• Analysis of CSQ/Geoscience Australia regional aeromagnetic and radiometric survey 

data. 
• Detailed review and interpretation of Fugro detailed airborne electromagnetic and 

gravimetric surveys. 
• Interpretation and further analysis of electron microprobe chemistry from indicator 

minerals. 
• Interpretation of company acquired gravity data. 
• Further detailed investigation of lithologies surrounding Blackburn Dam, the largest 

electromagnetic anomaly identified to date. 
• Prioritization of target areas for potential future drill testing. 
• Continued review of historical records. 
• Prospectivity review of EPM19000 completed. 

Results 

Geophysics 
A suite of standard image products were created including total magnetic intensity, first 
vertical derivative and analytical signal of the magnetic data and a ternary composite of the 
three channels of radiometric data. Analysis of available data enabled boundary delineation 
of magnetic mafic volcanics and non-magnetic metasediments. Analysis of the gridded 
airborne magnetic data showed that significant northwest trending structures and less 
significant north and northeasterly structures are present in the area. 
 
Total Magnetic Intensity 
Magnetic lows and highs with circular geomorphic features are shown to be upstream of 
many sample sites with anomalously high diamond indicator grain counts. Depressional 
areas with magnetic low signatures are swamps or have been developed into dams; most 
creeks draining them have been selectively sampled. 
 
Kimberlite material can be serpentinised, which increases the magnetic signature of the 
pipe. However not all kimberlites and lamproites are magnetic where clusters of intrusions 
can include magnetic, non-magnetic and reversely magnetised pipes in close proximity. 
Weathering of the upper parts of the diatreme system, especially in the tropics can reduce 
the magnetic response dramatically. This appears to be the case with Blackburn Dam were 
a magnetic low over the dam and surrounding area most likely reflects the serpentinisation 
of the kimberlite to a green friable clay, found in many creek sections surrounding the dam. 
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Total Magnetic Intensity first vertical derivative 
 
The image has defined three major directions of structure. It is at the intersection of some of 
these structures where clusters or singular circular features predominate. In many instances 
these structures exhibit structural annihilation of bedding, foliation and structural lineaments. 
Creeks directly and indirectly draining these features sometimes have anomalously high 
counts of diamond indicator minerals, suggesting they are pipes sapling deep crustal and 
mantle sources, this is the case for stream sediment sample C050 where a NW-SE 
conjugate structural dislocations has developed between major N-S faults. At the junction of 
the conjugate set, a circular feature was noted in google earth and a stream sediment 
sample was taken, with some of the sample panned on site to recover many hundreds of 
fresh diamond indicator minerals. The areas was mapped as a predominantly ignimbrite 
ridge, with a circular breccia outcrop most likely a pipe at the junction.  
 
These areas predominantly occur in the Devonian metasediments that have not been 
covered by basalts. In other instances such as C071 with a 200m diameter circular feature in 
the headwater slopes. The sample C071 was taken at the junction of NNE trending slatey 
cleavage and NW trending fault offsets in the Devonian metasediments. Mapping of the 
feature failed to find any anomalous rock types. The stream concentrate returned only two 
chromites. The extensive cover of alkali basalts across the southern one third of the 
tenement and the low resolution geophysics of 400m line spacing and 80m height increased 
the difficulty of structural interpretation. 
 
Additional pipes may be located in the high ranges with accompanying basaltic vents, 
pyroclastics and ignimbritic outcrops. Many of these areas are steep and located in the 
Hodgkinson Formation to the north of the McLean Basalt. Continuing exploration along 
ridges has located fault breccias, silicified shear zones and ignimbrite colluvium. The 
remaining unexplored ridges may contain numerous ultramafic diatremes, as the stream 
sediment samples taken on the lowlands sometimes contain abundant diamond indicator 
minerals that most likely are shedding from ultramafic breccias and tuffaceous facies in the 
higher ridge systems. 
 
Potassium Radiometric Signatures  
 
Tertiary basalts are generally uniform in Thorium and Uranium and have low Potassium 
counts. Where the potassium signature is high, it corresponds to the Hodgkinson Formation 
metasediments from the 1:250,000 geological map and confirmed from HEMS regional 
mapping. 
 
An overlay of magnetic lows and potassium highs has delineated circular and elliptical 
geomorphic surface features within the Hodgkinson Formation and corresponds to 
anomalously high counts of diamond indicator grains from sample sites downstream. The 
2011-2012 sampling program investigated some of these features, with one ultramafic 
source rock found in the headwater regions. Many other areas are still to be tested. The 
headwater drainage of these creeks is located in the mountainous areas which have many 
anomalous magnetic, radiometric and geomorphic features where many remain untested. 
 
 
 
 
 
 



16 
 

EPM19000 Combined Annual and Final Surrender Report 2015 

 
 
Figure 5:   Cooktown TMI with Sample Locations 
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Gravity  
 
A total of twelve stations were designed to cover areas of airborne magnetic, radiometric and 
surface circular morphological features that have been linked to anomalously high diamond 
indicator counts from stream sediment and loam sampling. A conjugate set of fractures, N-S, 
NE-SW, NW-SE are the dominate set within EPM 19000, with many of the targeted features 
occurring along these zones of dislocation. 
  
Stations of one km spacing cover areas of geological interest, specifically targeted features 
associated with anomalously high diamond indicator counts, from loam and stream sediment 
sampling. First vertical derivative image CHRs have identified many elliptical to circular 
gravity lows. A NE-SW line of elliptical depressions in the McLean basalt spaced at 
approximately 600m apart run along a fracture from Goldtyne vents to Blackburn Dam. One 
of the deepest depressions of two to three metres has an intense gravity low centered on it. 
The area has not been sampled due to intense cropping. A second intense gravity low was 
centered on another anomalous area within the Devonian metasediments. The area was 
mapped as remnants of the basalt flows that dominate the southern region of the tenement. 
The gravity suggests that the basalt is actually a vent, most likely with strong scoriacious 
content, as is the case in the Goldtyne vents that also display intense gravity lows. 
 
Carpetsnake Dam is located outside the tenement boundary, as is Goldtyne Vents, and also 
has a deep gravity low. Stream sediment sample C022 (taken two km downstream of 
Carpetsnake Dam within EPM19000) recovered nine chrome diopsides, one chromite, two 
picroilmenites, 590 G9/10 pyrope garnets and 18 G1-8 pyrope garnets. Small gravity lows 
with less intense signatures were mapped in the northern regions of the tenement and found 
to be composed of Hodgkinson Formation only. Numerous traverses were carried out across 
many of the gravity lows with no anomalous lithologies recognized. 
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Figure 6:   Gravity Image of EPM 19000 
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Figure 7:    Electromagnetic Target Locations 
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Figure 8:   1:250k Geology overlain with lineaments and AEM Targets. 
(from Frankham's Interpretation Report 5/10/12.) 
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Geochemical Sampling and Results 
 
Electron microprobe analyses have confirmed low chromium levels in most indicator 
minerals with consistent graphical clustering of results, placing the minerals within the 
eclogite field. A small number of indicator minerals have higher chromium values with some 
pyrope garnets such as C056 with 6wt% Cr2O3 overlapping the eclogite field into the 
Diamond Inclusion field. 
 
The two populations of diamond indicator chemistry are apparent in the results, and are a 
potential indication of additional diatremes that may be diamondiferous within the tenement. 
Stream sediment samples that were taken in Black Gin Creek have elevated indicator counts 
due to the erosion of kimberlitic loams girdling Blackburn Dam at the creeks headwater. Two 
stream sediment samples C051 and C062 taken one km and three km downstream of the 
dam have returned 13,450 G9/10 pyrope garnets, 88 picroilmenites,300 G1-8 pyropes, 82 
kimberlitic Zircons, six chromites and three chrome diopsides. All were deemed ‘probably 
kimberlitic’ with an average wear factor or one to three km. Chromium levels in the chromites 
ranging 26 to 52wt% CrO are too low to indicate diamond affinity. The picroilmenite values in 
C062 show elevated Titanium above 50wt% and Magnesium levels from 8 to10wt% MgO 
plotting them well within the kimberlite field for possible diamond affinity. 
 
The drainage within a basaltic breccia outcrop was sampled by C050 and 30kg of heavy 
concentrate was recovered. Results of the stream sediment sample showed abundant 
diamond indicator minerals with 13,900 G9/10 pyrope garnets, 123 G1-8 pyrope garnets, 80 
chrome diopsides, 13 picroilmenites and seven chromites, all were ‘probably kimberlitic’ with 
wear factors <3km. Electron microprobe results were less than favourable with all but one 
chrome diopside being within the crustal diopside Trend with low chromium levels of 1wt% 
CrO. 
 
Sample C022, a stream sediment sample, directly drains a magnetic low that was a lagoonal 
area with a deep gravity low and has now been dammed. Laboratory results show abundant 
diamond indicator minerals, that have all been deemed ‘possibly kimberlitic’ and wear factors 
that reflect the distance from the gravity low. Electron microprobe results from C022 show a 
typical eclogite trend with low chrome values, especially in the pyrope garnets with elevated 
titanium and low sodium values, making them unlikely to share diamond affinity. Sample 
C023 with four chrome diopsides is eight km from the main volcanic vent in the north of the 
tenement and wear factors show <2 km wear. The sample was taken only 600m 
downstream from an untested gravity low. The grains were not sent for probing. Most of the 
remaining stream sediment samples have their headwaters well within the Devonian meta 
sediments and all show very reduced levels of indicator minerals. 
 
Loam sampling was limited to kimberlitic clays and friable loams in close proximity to 
Blackburn Dam and the basaltic breccia outcrop 800m to the east. Loam samples C041 and 
C045 were taken from outcrops at the waters edge. The morphology of the loams appeared 
different as did the colour and friability. 
 
Laboratory results for C041 were consistent with kimberlite origin, returning 3780 G9/10 
pyrope garnets, 723 G1-8 pyrope garnets and six chrome diopsides, all with zero wear and 
all ‘probably kimberlitic’. Electron microprobe results for C041 show very low chromium 
levels in the pyrope garnets indicating crustal origins. The chrome diopsides have a stronger 
mantle heritage with two grains plotting close to the diamond inclusion field with 1.95 and 
1.79wt% CrO. The olivines were magnesium depleted and were more fayalitic in origin. 
 
The loam sample C045 was less friable, greener and more clay rich returned 16,500 G9/10 
pyrope garnets, 29 G1-8 garnets and 184 chrome diopsides, all with zero wear factors and 
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all possibly kimberlitic. Electron microprobe results plot the chemistry well within the eclogite 
field, well below the 85% line. 
 
The other loam samples in close proximity were found in creek cuttings as a friable green 
clayish loam overlain by Hodgkinson colluvium. Both C046 and C047 returned 5060 G9/10 
and 4220 G9/10 pyrope garnets respectively. Electron microprobe results for C046 place 
both the chromites and pyrope garnets well within the eclogite field with low chrome values.  
Further downstream loam sample C061 was very clay rich and was found at the leading 
edge of a Tertiary basalt flow, and was most likely derived from the breakdown of the alkali 
olivine basalts as the indicator count was very low. 
 
Loam sample C075 was taken in the dark grey to black loams at the base of the basaltic 
breccia outcrops, recovering 3,100 G9/10 pyrope garnets, 14 chrome diopsides, three 
chrome bearing pyrope garnets and two picroilmenites, all were deemed ‘probably 
kimberlitic’ with low wear factors. 
 
Electron microprobe results show all chromium values for garnet are too low for inclusion 
into the diamond inclusion field. The chromite with a CrO value of just 16wt% is more likely a 
picotite/pleonase. The picroilmenite values show the magnesium values are too low for the 
elevated titanium values and plot well outside the kimberlite field. 
 
Sample C106 was a green kimberlitic loam overlain by Devonian metasediment colluvium in 
a creek cutting 500m from Blackburn Dam. Laboratory results of six chromites, eight 
picroilmenites,3460 G9/10 pyrope garnets and 2twoTi pyropes were all deemed ‘probably 
kimberlitic’, with wear factors of <3km. 
 
Electron microprobe results suggest a deep crustal origin for these grains due to low 
chromium values in garnets and chromites while the picroilmenites with elevated titanium did 
not have the elevated magnesium values for inclusion into the kimberlite field. 
 
Rockchip samples of 50-130kg were obtained from the basaltic breccia outcrops within a 
200m diameter circular breccia pipe. The breccia was collected from selected outcrops that 
had the least alteration. Samples of 50kg were sent to Independent Diamond Laboratories in 
Perth for milling, DMS and mineral picking. Unaltered pieces weighing two kg each were 
sent for petrographic analysis in Perth WA. The classification of the breccia was a volcanic 
alkali basalt breccia dominantly composed of alkali basalt fragments and lithic rock 
fragments composed of minerals of mantle origin such as eclogite, dunite and peridotite. 
Four thin sections were prepared. 
 
The samples were sent for milling, tabling, dense media separation (DMS), mineral picking 
then electron microprobe analysis. Two samples from the outcrop were sent for caustic 
fusion digestion. The first rock chip sample C048 weighing 97kg came from a single breccia 
outcrop. Half was sent for tabling and dense media separation the other half was sent for 
caustic fusion digestion. 
 
Laboratory results for C048 that went through the DMS circuit, and then were mineral picked 
was 900 G9/10 pyrope garnets, 38 G1-8 pyrope garnets and 14 chrome diopsides. None of 
these grains were sent for microprobe analysis. The caustic fusion sample C048 weighing 
50kg returned two, 200 micron microdiamonds (figure 9). SEM analysis has confirmed 100% 
carbon, and on this basis they are identified as diamonds. Laboratory DMS results of a 
composite sample C060 taken from the northern rim of the breccia outcrops within the 
circular diatreme, returned chrome diopsides and numerous pyrope garnets.  Sample C129 
was a 100kg composite of all breccia outcrops around the circumference of the diatreme. 
The sample was sent for caustic fusion, returning no diamonds. 
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Figure 9:   Microdiamonds, 200 microns diameter from rock sample C048. 
(Scale:  1mm) 
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Conclusions and Recommendations 
 
• Stream sediment, loam and rock chip sampling has identified a complete suite of 

diamond indicator minerals, many with mantle chemistry, indicating the possible 
existence of a diamondiferous pipe within the tenement boundary. 

 
• The recovery of microdiamonds in a volcanic basaltic breccia has confirmed that there 

are local sources of ultra-high temperature and pressure, capable of sourcing 
diamondiferous deep crustal to mantle material. 

 
• Microprobe chemistry of pyrope garnet, chromite and chrome diopside has shown a 

depletion in chrome content consistent with an eclogitic ultramafic rock type. 
 

• Six potential target areas with pipe like bodies and anomalous conductive and resistive 
features have been identified within EPM19000. 

 
• Morphological surface characteristics and microprobe chemistry of grains are consistent 

with a high temperature and pressure source with resorption embayments and reaction 
rims, also indicating disequilibrium of the melts due to country rock assimilation and 
possible multi-phase eruptions. 

 
• The suspected kimberlite locations that were flown do not show any obvious magnetic 

response although they do lie on well-defined lineaments in the magnetic data and may 
indicate that they are dykes rather than pipes or that the pipes have used existing faults. 

 
• Despite the identification of diamond indicator minerals and delineation of six potential 

target areas with pipe like bodies and anomalous conductive and resistive features, the 
project is considered to display high exploration risk and no further work is planned.  

 
• Due to limited compelling exploration targets being identified for future drill testing the 

tenement is recommended for complete surrender. 
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