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Executive Summary 

Antimony (Sb) is listed as a critical raw material (CRM) in the UK and EU, due to its key role in the 

economy and the Green Energy Transition. Antimony is used in a wide variety of technologies, 

including semi-conductors, circuit boards, photovoltaic cells, and batteries.  As of 2020, about half of 

the Sb mined in the world came from China, and much of the rest came from Russia and Tajikistan. 

The mean Sb content of the stibnite mineralized veins and breccias analysed is around 10 %, 

compared to mean Sb for the surrounding country rock which is only 90 ppm. From the samples 

analysed, Sb content in mineralized veins and breccias is up to 36%. These high values are however 

restricted to narrow (~10cm) drill core intervals.  From the correlation matrices antimony only shows 

a strong correlation with sulphur in the vein and breccia material.  This supports the expectation that 

the mineralisation is presented as stibnite (Sb2S3) which is the predominant ore mineral of antimony.  

From the XY plots a positive regression line indicates a strong positive correlation between Sb and S.  

GIS heatmaps show very clearly the location of areas with raised Sb. The location of these hotspots 

will help guide future exploration and research. 

Future research should involve a multi-scale study of outcrop to regional-scale geological, 

geochemical and geophysical datasets. Work is needed to look for inter-relationships between 

structural evolution, magmatism and fluid flow, on the Sb mineralisation.  This work will inform the 

Department for the Economy (DfE) of potential opportunities for Sb and other CRMs in the region 

and will help inform the development of a policy position on mineral development through the 

Minerals and Petroleum Branch (MAPB). 

 

  

https://www.britannica.com/place/Russia
https://www.britannica.com/place/Tajikistan
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Introduction 

Antimony (Sb) is a chemical element with an atomic number of 51. It is a lustrous grey metalloid 

found in nature mainly as the sulphide mineral stibnite (Sb2S3).  Sb is important in alloys and even 

when added in minor quantities, antimony imparts strength and hardness to other metals, 

particularly lead, used in plates of automobile storage batteries, in bullets, in coverings for cables, 

and in chemical equipment such as tanks, pipes, and pumps. Combined with tin and lead, antimony 

forms antifriction alloys called babbitt metals, which are used as components of machine bearings. 

With tin, antimony forms such alloys as britannia metal and pewter, used for utensils. Antimony is 

also used as an alloy in solder. Highly purified antimony is used in semiconductor technology to 

prepare the intermetallic compounds indium, aluminum, and gallium antimonide for diodes and 

infrared detectors. Antimony compounds (especially the trioxide) are widely used as flame 

retardants in paints, plastics, rubber, and textiles. Several other antimony compounds are used as 

paint pigments, and tartar emetic (an organic salt of antimony) is used in the textile industry to aid in 

binding certain dyes to fabrics and in medicine as an expectorant and a nauseant. 

The Critical Mineral Strategy indicates that the degree of criticality for specific products may change 

rapidly, as political situations change, new mines are brought online, and materials are substituted in 

manufacturing processes. The UK CRM List of 2021 (due for review and update in 2024) comprises 

the following: antimony (Sb), bismuth (Bi), cobalt (Co), gallium (Ga), graphite, indium (In), lithium (Li), 

magnesium (Mg), niobium (Nb), palladium (Pd), platinum (Pt), the rare earth elements (REE), silicon 

(Si), tantalum (Ta), tellurium (Te), tin (Sn), tungsten (W) and vanadium (V). The UK CRM list is 

comparable to those produced by the USA, Canada and European Union in recent years, and reflects 

the dominance of China, and to a lesser extent Russia, in the extraction and/or refinement of many 

of the world’s leading metals. As of 2020, about half of the Sb mined in the world came from China, 

and much of the rest came from Russia and Tajikistan.   

Due to its essential role in green technologies and concerns over security of supply, Sb has been 

defined as one of the ‘critical raw materials’ (CRMs) by both the UK (Lusty et al. 2021), EU and other 

nations. CRMs require innovative research to identify new deposits. This work will inform the 

Department for the Economy (DfE) of potential opportunities for CRMs in the region and will help 

inform the development of a policy position on mineral development through the Minerals and 

Petroleum Branch (MAPB). 

https://www.britannica.com/dictionary/imparts
https://www.britannica.com/technology/babbitt-metal
https://www.britannica.com/technology/britannia-metal
https://www.britannica.com/technology/pewter
https://www.britannica.com/science/semiconductor
https://www.britannica.com/science/indium
https://www.britannica.com/science/aluminum
https://www.britannica.com/science/gallium
https://www.britannica.com/science/antimonide
https://www.britannica.com/technology/diode
https://www.britannica.com/technology/paint
https://www.britannica.com/science/plastic
https://www.britannica.com/science/rubber-chemical-compound
https://www.britannica.com/topic/textile
https://www.britannica.com/science/tartar-emetic
https://www.britannica.com/place/Russia
https://www.britannica.com/place/Tajikistan
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In July 2022 BGS launched the Critical Minerals Intelligence Centre (CIMC) to improve the resilience 

of the UK’s critical mineral supply chain and address the commitment to “begin a national-scale 

assessment of the critical minerals within the UK.” A recently released report (Deady et al. 2023)  

from CMIC collates geoscientific data and identifies target areas of potential. This report provides 

that UK national-scale assessment of the geological potential for critical raw materials in the UK and 

identifies parts of Northern Ireland as prospective for Sb. 

Independent research commissioned by DfE and conducted by Minviro and associates (Pell et al. 

2021), provides a high-level assessment of Northern Ireland’s potential CRM prospectivity. The report 

illustrates that Northern Ireland has mineral resource potential but identifies gaps in our knowledge. 

In this case we know that Sb, in the form of the mineral stibnite, occurs in association with gold in 

the Longford-Down region of Northern Ireland and that some was mined from the Clontibret 

workings in the South Armagh-Monaghan mining district. This work will provide data that can help to 

inform the direction of future research on Sb formation in the region. 

The main aims of this study are to: 

• Assess the potential for domestic supply of Sb and other CRMs that might be associated with 

the Longford-Down area. 

• Acquire a geochemical dataset to help kick-start future research. 

• Develop inhouse understanding of Sb and CRMs to inform future minerals licencing and 

policy development. 
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Regional Geology 

The NE-SW trending Longford-Down terrane, in Northern Ireland and the north of Ireland, is an 

extension of the Southern Uplands terrane in Scotland (Fig. 1). Together they are referred to as the 

Southern Uplands-Down-Longford Terrane (SUDLT) and represent an accretionary prism formed 

during closure of the Iapetus Ocean (Anderson, 2004). 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Basement terranes of Britain and Ireland (after Bluck et al., 1992). 

Located south of the Southern Upland Fault, the SUDLT is composed of Ordovician and Silurian age, 

thrust-bound sequences (known as tracts) of greywacke sandstones. Separating these tracts, are 



   

 

 7 7 

 

thrust-bound packages of Moffat Shale Group which are composed mostly of mudstone.   The Orlock 

Bridge Fault in Scotland and Northern Ireland separates Northern Belt and Central Belt rocks within 

the SUDLT terrane.  The Northern Belt rocks, known as the Leadhills Supergroup, are exclusively 

Ordovician in age, whilst the Cental Belt, Gala and Hawick groups, are Silurian (Fig. 2).  The mapped 

position of the Orlock Bridge Fault is well constrained in the east of County Down but becomes 

harder to pin down westwards into County Armagh.  

 

 

Figure 2. Simplified geological map of the Longford-Down area (from Anderson 2004). 

 

In the Longford-Down area, Sb occurs with orogenic gold deposits that are mostly associated with 

the Orlock Bridge Fault.  Narrow, NNW-SSE trending, stibnite bearing quartz veins and breccias are 

the main hosting features that were worked at Lisglassan and Tullybuck in County Armagh. 
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Exploration history 

In Northern Ireland the area is held under licence by Conroy Gold and Natural Resources (Conroy 

Gold and Natural Resources ). The company holds a Mineral Prospecting Licence (MPL) granted by 

DfE to prospect for base metals and industrial minerals under the terms of the Mineral Development 

(Northern Ireland) Act 1969. Conroy have held the licence for the area since 1996 but exploration by 

other companies under the current legislation dates back to the early 1970’s. 

Work by Conroy on its primary licence areas has resulted in the discovery of a 40-mile gold trend. A 

series of major gold targets have been identified along this trend. These include Clontibret and 

Glenish in County Monaghan, Clay Lake in County Armagh and Slieve Glah in County Cavan (Figure 3). 

 

Figure 3. Longford-Down gold in soil targets (from Conroy website). 

 

The region has an established mining tradition. Over twenty lead mines were operated during the 

19th Century in what was referred to as the South Armagh – Monaghan Mining District. A copper 

mine was worked at Tullydonnell in County Armagh and an antimony mine at Clontibret, County 

Monaghan.  Exploration by Conroy has demonstrated a very extensive zinc-in-soil anomaly to the 

southeast of the Clay Lake gold target. 

http://www.conroygoldandnaturalresources.com/
http://www.conroygoldandnaturalresources.com/
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The antimony mine shafts, at Lisglassan and Tullybuck, were dewatered in the 1950’s and back-

channel samples assayed leading to the first discovery of gold in the area with grades of up to 34.98 

g/t recorded. Subsequent drilling in the vicinity of the antimony mine tested positive for gold but the 

assessment of grade was hampered by poor recovery. Modern drilling techniques employed by 

Conroy Gold resulted in good recovery with grades comparable to those recorded in the back-

channel samples. 

Conroy continue to show interest in Sb and other CRMs in licence areas in Northern Ireland and 

Ireland.  To this end the company agreed to share their data holdings and drill cores in this study.  

Conroy have also agreed to support future academic research. 

 

Regional Geochemistry 

Tellus Northern Ireland and Tellus Border data for the target region were collected during the two 

survey periods carried out between 2004 and 2013. These data sets have provided a regional picture 

of the bedrock geochemistry and serve as a primary source of information for exploration in this area 

and across Northern Ireland. Data for the antimony analysis has been used to generate GIS based 

maps for anomaly identification and targeting of potential future follow up investigations (Figure 4). 

Figure 4A shows the 1:250,000 scale geology of the Longford-Down region. The Orlock Bridge Fault 

has been recognised and a key structure that appears to act as a focus for orogenic gold and 

associated Sb mineralization.  Figure 4B shows the coincidence of elevated Sb with this structure as a 

series of broadly linear anomalies south of Armagh to Monaghan. There are also anomalies of 

interest around Lisburn, north of Ballynahinch, south of Banbridge and Carryduff, and in north 

County Down.   
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Figure 4 A. 1:250, 000 scale bedrock geology of the Longford-Down region (OBF = Orlock Bridge 

Fault). B. Tellus and Tellus Border Project Sb plot. 
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Methods 

Sampling 

Most sampling was from drill cores collected during exploration of the region by Conroy Gold and 

Natural Resources. Sub-samples (quartered core) were taken from intervals with stibnite bearing 

quartz veins and breccias as well as from the enclosing country rocks.   Sample details were recorded 

including borehole name, Irish grid reference, depth and interval of sampling.  The sampling was 

targeted at Sb mineralised core intervals and surrounding country rock. 

Geochemistry 
Samples were sent to the British Geological Survey (BGS) Inorganic Geochemistry Laboratories for 

lithogeochemical analysis.  All supplied material was jaw crushed, and approximately 25 g was 

subsampled and milled to ≤32 μm. The milled material was subsampled into glass vials for XRFS 

analysis and plastic bags for sodium peroxide fusion and ICP-MS analysis.  

GIS Heatmaps 
The heatmaps at Figure 8 (A and B) were generated in ArcGIS Pro using the Heat Map symbology 

method applied to a merged data set of regional Tellus (Northern Ireland) and Tellus Border Sb data.  

The dataset used is an ICP analysis of the Tellus S samples.  Information on the Tellus data sample 

collection and preparation is available from http://nora.nerc.ac.uk/id/eprint/14008/.  Details on the 

Tellus Border sample collection and preparation are available from http://www.tellusborder.eu/.  A 

sub-set of the data for the Longford-Down terrane was created in ArcGIS and used to create the 

inverse distance weighted map (Figure 4B) and the heat maps (Figures X). 

ioGAS 

Geostatistical analysis of geochemical data gives insight into the distribution of elements in the 

analysis suite and subsequently offers an aid to the understanding of the formation of the rocks 

analysed.  For this study, statistical analysis of the acquired lithogeochemical dataset was carried out 

using IMDEX ioGAS software, and focussed on an elemental suite of interest.  Data analysis and 

presentation has been carried out using univariate analysis techniques. 

Target suite of minerals 
The suite of minerals selected for this study is based on the ioGAS U-V-Cu sedimentary deposit style 

with the addition of antimony and silver.  Selenium and gold have been removed.  The element group 

is: Antimony (Sb), Cobalt (Co), Cadmium (Cd), Iron (Fe), Arsenic (As), Copper (Cu), Nickel (Ni), 

Uranium (U), Lead (Pb), Molybdenum (Mo), Silver (Ag), Vanadium (V), Zinc (Zn),, Barium (Ba),, and 

Sulphur (S). 

http://nora.nerc.ac.uk/id/eprint/14008/
http://www.tellusborder.eu/
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Results 

Summary statistics. 
Samples collected for this study were targeted Sb mineralisation and non-mineralised country-rock 

material.  The results do not therefore represent random sample selection. 

Table 1. Summary statistics for all samples analysed (top rows – black), for country rock (middle rows 

– green) and stibnite bearing veins and breccias (bottom rows – grey). 

Highest Sb values were obtained from stibnite-quartz veins (light grey Table 1).  A total of 7 samples 

analysed returned values of over 1 % Sb from boreholes and outcrop. The mean Sb content of the 

stibnite mineralized veins and breccias analysed is around 10 %, compared to mean Sb for the 

surrounding country rock which is only 90 ppm. The maximum assayed Sb value was reported at 36.5 

% Sb over 0.11m in borehole CDG-18-002.  Additional values of 23.14 % over 0.12m in borehole CDG-

18-006, 19.38 % over 0.08m in borehole CDG-59, and 16.82 % over 0.07m in borehole CDG-05.  

Samples with high Sb content also exhibited elevated values in Ca, Fe, As, S, Al and Si. Stibnite is a 

sulphide (Sb2S3) and so high S is expected. The veins and breccias also contain significant quartz 

explaining the Si. Stibnite typically forms as hydrothermal deposits and is associated with accessory 

minerals that could account for the other elevated elements. Petrology and SEM work will be 

required to characterise the minerals present in the veins and breccias. 

Histograms 
The compositional nature of geochemical data requires log-ratios to eliminate the effects of closure 

(a mathematical constraint that sums the concentrations to 100 %).  This closure constraint adds 

variation to the data that may hide natural anomalies.  Histogram plots (log x – axis) for the selected 

elements are presented in Figure 5.  Veins and breccias are coloured grey, whilst the country rock 

material is coloured pale green. Vanadium, barium, nickel and cobalt and to a lesser extent iron 

exhibit a left (negative) skew in the normalised data.  This skew indicates that the bulk of the data 

values for these elements are larger (i.e. have higher concentrations).  Molybdenum, copper, lead, 

zinc and cadmium all show a right (positive) skew (mostly lower concentrations).  The distribution of 
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arsenic is loosely divided into two populations, one dominated in the country rock material and the 

other in the vein and breccia material.  This dual population is more marked in the antimony dataset 

with clear distinction between the mineralised and non-mineralised data a reflection of the targeted 

sampling procedure.  Other populations are visible in the element histograms, again heavily 

influenced by whether the sample was collected from vein material or not.  Vanadium, nickel and 

antimony show the strongest bi-modal populations.  Uranium appears to be weakly tri-modal within 

a largely normal distribution. 

 

 

Figure 5. Log-ratio histogram plots.  ppm = parts per million.  Veins and breccias are coloured grey, 

whilst the country rock material is coloured pale green. 

Correlation Matrices. 
Correlation matrixes generated for the full suite of samples, the vein and breccia material, and the 

country rock, are presented in Figure 6(A-C) below.  Correlations are highlighted in pinks and red with 

positive and negative correlations indicated. 

From the correlation analysis antimony only shows a strong correlation with sulphur in the vein and 

breccia material.  This supports the expectation that the mineralisation is presented as stibnite 

(Sb2S3) which is the predominant ore mineral of antimony.  Additional weaker correlations are with 

copper, lead and silver with negative correlation most strongly associated with iron and vanadium.  In 

the non-mineralised country rock material collected antimony has a weak correlation with arsenic 

and zinc. 



   

 

 14 14 

 

The mineralised material also exhibits additional correlations between other minerals of potential 

economic interest: 

• Copper correlates strongly with lead and silver and to a lesser extent cadmium and zinc.  

• Lead additionally has an elevated correlation with silver.  

• Cobalt has strong correlations with nickel, barium and vanadium. 

• Zinc has a strong correlation with cadmium. 

 

 

 

 

 

 

Figure 6. Correlation matrices for full sample suite (top), vein and breccia material (middle) and 

country rock (bottom). 

 

 

 

The antimony correlations are represented in the XY plots (Fig. 7) with positive regression lines 

indicating a positive correlation.  There is a strong positive correlation between Sb and S (Figure 7, 

top left).  The correlation between Sb and As is much weaker, but is also positive. Similar correlations 
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are evident with Cu, Ag, Pb, Zn and Cd. These elements are not present in stibnite, so there must be 

other host minerals in the veins and breccias. Negative correlations exist between Sb and Co, Ni, Ba, 

Fe, V and U. 

 

 

Figure 7. XY scatter plots for country rock (green circles) and vein and breccia material (grey circles) 

 

Heat Plots 
The heat plots (Figures 8 A and B) show very clearly the location of areas with raised Sb. Figure 8A 

reveals a strong regional scale anomaly in the Clontibret area and associated with the Orlock Bridge 

Fault.  Also south of the Orlock Bridge Fault, there is a less intense anomaly positioned around 

Ballynahinch and Carryduff, and another between Newtownards and Donaghadee on the Ards 

Peninsula. Figure 8B provides a higher resolution heat map of the Clontibret area of interest. In this 

image two anomalies are identifiable in relation to the drill core sample sites which are indicated by 

the black crosses.  Interestingly the drill sites do not sit directly on these anomalies.  With assay 

values for the data collected running to percentage concentrations it is reasonable to infer (although 

not guaranteed) that higher antimony concentrations may be found in the anomaly highs.  
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Figure 8;A.Regional heatmap with Orlock Bridge Fault (OBF) highlighted. B. Clontibret / Clay Lak area 

of interest. Drill core sample locations (black crosses) and Orlock Bridge Fault. 
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Summary and Recommendations 

The mean Sb content of the stibnite mineralized veins and breccias analysed is around 10 %, 

compared to mean Sb for the surrounding country rock which is only 90 ppm. From the samples 

analysed, Sb content in mineralized veins and breccias is up to 36%. These high values are however 

restricted to narrow (~10cm) drill core intervals.  From the correlation matrices antimony only shows 

a strong correlation with sulphur in the vein and breccia material.  This supports the expectation that 

the mineralisation is presented as stibnite (Sb2S3) which is the predominant ore mineral of antimony.  

From the XY plots a positive regression line indicates a strong positive correlation between Sb and S.  

GIS heatmaps show very clearly the location of areas with raised Sb. The location of these hotspots 

will help guide future exploration and research. 

Future research should involve a multi-scale study of outcrop to regional-scale geological, 

geochemical and geophysical datasets. Work is needed to look for inter-relationships between 

structural evolution, magmatism and fluid flow, on the Sb mineralisation.  This work will inform the 

Department for the Economy (DfE) of potential opportunities for Sb and other CRMs in the region 

and will help inform the development of a policy position on mineral development through the 

Minerals and Petroleum Branch (MAPB). 

The boreholes sampled for this study were not drilled as part of an exploration programme for Sb. In 

order to investigate Sb as a resource, a targeted exploration programme informed by the results of 

this study would be required. 
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