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Although a local origin of Irish Bronze Age gold artifacts has never been confirmed, the
widespread distribution of gold particles in stream gravels suggests a local bedrock origin.
Significant bedrock mineralisation was discovered in County Monaghan in the 1950s,
and in County Tyrone in the 1980s. The Tellus geochemical surveys have revealed the
wide distribution of anomalous concentrations of gold in deep soils and stream sediments
throughout the region. In addition to prominent anomalies surrounding the already
known bedrock occurrences, clusters of anomalies are found in the Lower Palaeozoic rocks
of north County Down and in counties Monaghan and Cavan; in counties Sligo and
Donegal; and associated with postulated north–south lineaments in counties Tyrone and
Londonderry.
Tellus geophysical data complement the geochemical data by providing information
on geological structures, particularly where these are concealed by glacial overburden
and peat. A conceptual understanding of mineralisation processes and field experience of
mapping prospective rocks are essential for optimising the value of the Tellus information
in future exploration.

Introduction
Before Tellus commenced there were about 70 bedrock gold occurrences where grab or
channel samples assayed in excess of 1 g/t gold in the north of Ireland (Earls et al., 1996
and references therein). The amount of auriferous float discovered was an order of magnitude greater than the incidences of bedrock gold. The information regarding the distribution of float alone suggests that more bedrock occurrences lie hidden beneath the glacial
overburden and Holocene peat. This is reinforced by the data from the Tellus Projects
which have defined areas, both geochemically and geophysically, that bear geological similarities to the known deposits and areas of float mineralisation.
The challenge now is to use the Tellus data to reinforce careful mapping and diligent
prospecting to discover further bedrock gold occurrences and, it is hoped, new economic
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deposits. The gold in stream sediment image for the combined survey areas is shown in
Fig. 6.1, and Fig. 6.2 shows the gold in soil image for Northern Ireland (the gold results for
Tellus Border soils are not yet available).

Background to gold prospecting in the north of Ireland
Bronze Age gold artifacts discovered in the northern part of Ireland are believed to have
had a local geological source (Warner et al., 2010), but to date no bedrock or alluvial source
of gold has been discovered that matches the trace element chemistry of the gold in these
artifacts. Some Bronze Age gold artifacts were discovered in the prospective Armagh–
Monaghan Gold Belt (Figs 6.1 and 6.2, location #01), but anything more than a spatial
relationship has not yet been proved.
Gold has long been recognised in stream gravels from drainage networks in the foothills of the Sperrin Mountains (Boate, 1652) and work by Arthurs (1976) defined further
locations where gold in significant quantities could be panned. However, almost unnoticed
by the exploration community, economic grade gold mineralisation was discovered by the
Mining Corporation of Ireland over mineable widths at the Clontibret antimony deposit
(Fig. 6.1, location #02) in County Monaghan between 1956 and 1957 (Morris et al.,
1986).
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Figure 6.1. Gold in stream
sediments in the Tellus and
Tellus Border survey areas.
Numbers signify locations
referred to in the text.
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Figure 6.2. Northern Ireland:
gold in subsoil. Numbers
signify locations referred to
in the text. A-A-A denotes the
Omagh Thrust. For detail of
rectangle, see Fig. 6.7.
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In January 1980 gold peaked at $850 per ounce and prompted exploration companies
in Ireland to direct some of their budgets from base metals into gold. Irish Base Metals
(later to become Ennex) was a leader in the gold exploration foray and the recognition that
‘the biggest anomaly in these islands is the absence of a gold deposit’ (Clifford et al., 1990)
provided an impetus towards discovery. Ennex’s prospecting in the Sperrin Mountains
during 1982 followed up work by Arthurs (1976) and confirmed the presence of quartz–
pyrite float at Glenmacoffer and quartz–arsenopyrite float in Glenlark. Analysis proved
gold values of up to 12 g/t (Clifford et al., 1992).
Subsequent prospecting discovered outcropping quartz–pyrite– gold mineralisation in
Curraghinalt Burn (Fig. 6.2, location #03), which prompted an increase in gold exploration in the Dalradian Supergroup within the Grampian Terrane of Ireland and Great
Britain. Further Dalradian-hosted deposits were discovered at Cavanacaw, west of Omagh
(Cliff and Wolfenden, 1992) (Fig. 6.2, location #04) and Cononish in Scotland (Earls et
al., 1992), while other significant occurrences were identified in the Ordovician-Silurian
rocks of counties Monaghan, Mayo and Wicklow (Morris et al., 1986; Thompson et al.,
1992; Milner and McArdle, 1992). The estimated total resource (all categories) at the three
deposits in the north of Ireland (Curraghinalt, Cavanacaw and Clontibret) now totals
approximately 5 million ounces of gold, and it is likely that more will be found.
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Consequently, if asked the question ‘What have been the most significant advances in
economic geology in the north of Ireland over the past 40 years?’, most geologists will consider the discovery of gold in the Dalradian and Lower Palaeozoic terranes and the Tellus
surveys as paramount. Informed by the knowledge of the known deposits and occurrences,
exploiting the Tellus data sets therefore presents an exciting challenge for the exploration
geologist.

Geochemical sampling techniques
In the 1980s a significant amount of work was done to establish the best medium to sample
geochemically for gold. Prior to the 1980s, many areas had been surveyed by soil sampling,
but as the analytical methodologies available to determine gold were relatively insensitive,
most companies used pathfinder elements such as arsenic to identify prospective areas for
gold mineralisation.
Following the discovery of the Curraghinalt deposit, exploration companies profilesampled the overburden and found that the optimum sampling horizon to define an
anomaly related to bedrock mineralisation was immediately above bedrock (Clifford et
al., 1992). Shallower samples were often still anomalous but the geochemical signature
was generally more dispersed or of lower concentration. With atomic absorption analysis
offering detection limits of 5 ppb gold, deep overburden sampling became the geochemical methodology of choice. At Curraghinalt every deep overburden anomaly greater than
100 ppb gold was found to be related to bedrock mineralisation. However, for regional
geochemical surveys deep overburden sampling is less practical and soil surveys are more
cost-effective and probably reflect a wider area of geological influence. Therefore, the Tellus
geochemical surveys focused on soil sampling at two depths – shallow and 0.5 m depth.
The existing company databases of deep overburden sampling and the known gold
occurrences allow robust comparisons with the Tellus geochemical data. This provides
a strong degree of confidence that the known deposits are reflected in anomalous Tellus
soil geochemistry, and that many more occurrences of bedrock mineralisation have geochemical signatures that echo the underlying mineralisation. More intriguingly, there
are numerous areas of unexplained gold in soil and stream geochemistry that still await
detailed follow-up, although a study by Coulter and Stinson (2013) in the Tellus Border
region was unable to relate areas of strong gold stream sediments geochemistry to significant float or bedrock gold mineralisation.

Geophysical techniques
The airborne electromagnetic and high-resolution magnetic surveys are valuable regional
geophysical tools to use in combination with the soil and stream geochemistry. The definition provided is appropriate to regional exploration, although some companies have flown
heliborne surveys at closer line spacing than used in the Tellus surveys.
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Mapping by Alsop and Hutton (1996) identified north-northeast trending lineaments
in County Donegal as credible deep-seated controls on granite emplacement and Dalradian sedimentation. Earls et al. (1996) applied this approach to gold mineralisation in the
Sperrin Mountains and established the concept of the north-northeast trending Omagh
Lineament (Fig. 6.3) as a control on gold mineralisation at the Cavanacaw deposit.
The designated west-of-north flight line direction of the Tellus airborne geophysical
surveys was a compromise designed (i) to be nearly orthogonal to regional strike, and (ii) to
intersect the expected orientation of theoretical structures such as the Omagh Lineament
at a favourable angle. The Tellus magnetic data identified a north-northeast trending linear
feature where the Omagh Lineament had been predicted (Fig. 6.4). The origin of the linear
magnetic anomaly is uncertain, but may reflect a dyke intruded along the pre-existing
structural weakness. These observations reinforce the dictum that fieldwork, structural
concepts and geophysical interpretation can usefully be integrated with a high degree
of confidence in the search for gold mineralisation. Cooper et al. (2013) have further
expanded the north-northeast trending linear model and proposed further lineaments.

The Tellus data and known gold occurrences
One of the most coherent gold-in-soil anomalies is coincident with the Omagh Thrust
(Fig. 6.2, A-A-A). Studies by Earls et al. (1996) identified this regional structure as a focus
79

Earls
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for fluid movement during both the Silurian-Ordovician and Lower Carboniferous. Fluid
inclusion studies of approximately 50 quartz vein hosted bedrock gold occurrences in the
Dalradian metasediments proved a gold-bearing fluid distribution pattern associated with
the hanging wall of the Omagh Thrust (Fig. 6.5). Plotting the occurrences of auriferous
float in the area (Fig. 6.6) proves spatial consistency with the bedrock fluid occurrences
and the Tellus gold-in-soil data also reinforce the area as prospective (Fig. 6.7). Therefore
on the north-western side of the Omagh Thrust, the spatial distribution of bedrock mineralisation can be defined by two independent methods. This represents powerful evidence
of the veracity of the Tellus soil data and prospecting. Figure 6.8 illustrates how faults,
fractures and lithological conductors mapped by the airborne electromagnetics correspond
to bedrock gold occurrences along the Omagh Thrust. Lusty et al. (2009) analysed the
prospectivity of gold anomalies of these Dalradian rocks, using a statistical technique to
integrate relevant geological, geochemical and geophysical characteristics.
The Tellus and Tellus Border geochemical surveys define the prospective areas of the
Lower Palaeozoic Longford–Down terrane and more specifically the Armagh–Monaghan
Gold Belt. The gold in bedrock occurrences along the Orlock Bridge Fault at Clontibret
(Fig. 6.1, #02) and to the north-east in County Armagh at Cargalisgorran and Clay Lake
confirm the soil and stream geochemistry. There is evidence in the region of north–south
structures and it is possible that the southern extent of the Draperstown lineament may
80

Figure 6.4. North-northeast
trending magnetic anomaly
coincident with the Omagh
Lineament.
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Figure 6.5. Fluid inclusion
data from bedrock samples
in the vicinity of the Omagh
Thrust (Earls et al., 1996).

trend through this area. Fluid inclusion evidence proves that ‘Curraghinalt-type ore-forming fluids’ are present along parts of this lineament (Earls et al., 2000). Lusty et al. (2012)
have delineated targets in the Longford–Down terrane by a statistical analysis of several
significant parameters.
Thus in Lower Palaeozoic rocks the evidence is supportive of the soil and stream geochemistry in County Armagh and the stream geochemistry in County Monaghan (soil
samples remain to be analysed) reflecting significant bedrock occurrences.
Prospecting in the 1980s also discovered gold mineralisation in north-east County
Antrim at Belladoo Bridge (Fig. 6.2, #05) (Clifford et al., 1987). Whereas most of the
occurrences in other areas were cross-cutting, the Belladoo Bridge discovery is strikeparallel and occurs in lithologies interpreted as similar to the strike-parallel gold-enriched
outcrops at Glenlark in the Sperrins. The Tellus soil geochemistry is mildly anomalous
in north-east Antrim, but not in the vicinity of the known bedrock mineralisation. At
Glenlark, the Tellus gold in soil geochemistry is also only weakly anomalous. Based on
this evidence, diligent prospecting for gold requires detailed structural and stratigraphic
knowledge in addition to the Tellus geochemistry.
In County Sligo prospecting in 2012 discovered quartz–pyrite float in the Ox Mountains (Fig. 6.1, location #06) that assayed up to 9.8 g/t gold. The Tellus Border stream sediment data are anomalous in gold in the vicinity of the float sample locations, and although
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the float was discovered before the Tellus Border results were released it is further support
that the stream sediment results reflect gold mineralisation.
In north-east and east County Donegal, stream sediment anomalies are related to
known alluvial occurrences at Quigley’s Point (Fig. 6.1, location #07) and at least one
bedrock occurrence at Cross Bridge in Inishowen (Moville Minerals, 1996).

Areas of exploration potential
North Down
In north County Down elevated gold values are present in both soils and stream sediments
(Fig. 6.2, location #08). On receiving the first unexpectedly promising results of the Tellus
soil sampling in this area, it was decided to repeat sampling wherever the high gold concentrations were present. The repeat samples and subsequent analyses confirmed the initial
large-scale soil anomaly. Academic studies and sampling of the spoil heaps from old lead
mines in the region have failed to provide evidence of bedrock gold mineralisation.
Geologically, north County Down is a broad analogue of the Armagh–Monaghan
Gold Belt but no modern exploration has taken place in the area. The proximity to the
Orlock Bridge Fault and the presence of north-northeast trending structures (which may
be related to an interpreted deep-seated linear) are encouraging features. Detailed soil
82

Figure 6.6. Distribution of
gold float from prospecting
in the vicinity of the Omagh
Thrust. (The licence boundary
between DG1 and DG2
marks the Omagh Thrust.)
Image courtesy of Dalradian
Resources.
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Figure 6.7. Detail of gold in
soil anomalies in the vicinity
of the Omagh Thrust (for
location see Fig. 6.2).

sampling, prospecting and structural analyses as undertaken in counties Armagh and
Monaghan would be the best way forward in this region.
Monaghan and Cavan
Elevated gold in stream sediment values occur in the Lower Palaeozoic lithologies in the
eastern parts of counties Monaghan and Cavan. They are confined by the Caledonian
and Palaeocene granites of Newry and Slieve Gullion to the north-east and by the faulted
Kingscourt Inlier to the south-west. The distribution pattern of the anomalous stream
sediments (Fig. 6.1, location #09) is reminiscent of the Armagh–Monaghan gold belt,
which lies some 20 km to the north-west.
The Kingscourt Fault is not visible in the Tellus geophysical data, but corresponds
to a linear feature on the Bouguer gravity anomaly map of Ireland, and is interpreted as
a deep-seated structure (Readman et al., 1995). The proximity of the stream sediment
anomalies to the northerly trending Kingscourt Fault is encouraging. Strong rheological
contrasts will occur between the Moffat Shale Group and the Silurian greywackes and
should facilitate fluid flow.
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Tyrone and Londonderry
The extent of bedrock gold occurrences discovered in Counties Tyrone and Londonderry
in the 1980s is reflected by the Tellus soil geochemistry. Many of the Tellus soil anomalies
can be interpreted as related to bedrock occurrences and have previously been surveyed by
regional geophysics and geochemistry carried out by industry. However, there are several
Tellus anomalies to the north and south of the Newtownstewart Basin (Fig. 6.2, location
#10) that have no known bedrock gold source. This area is underlain by the Dungiven and
Newtownstewart formations and is coincident with the Omagh Lineament. Conceptually, this represents a promising target area in a zone of structural complexity, with varied
compositional lithologies providing strong rheological contrasts.
To the south-west of Castlederg, County Tyrone there are three groupings of single site
gold in soil anomalies (Fig. 6.2, location #11), each of which aligns in a north-northeast
orientation. The area is mapped as heavily faulted and comprises the Claudy, Aghyaran
and Killeter Quartzite formations. Stream sediment sampling supports the easternmost
soil anomaly, as does antimony in soils. This entire area is marked by a well-developed
arsenic soil anomaly.
There are no publicly recorded bedrock occurrences of gold in this part of Northern
Ireland. However, considering the geology in context with the anomalous stream sediment
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Bedrock Gold Occurrence

Figure 6.8. Electrical
conductivity in the vicinity
of the Omagh thrust and
bedrock gold occurrences
(white dots).
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Figure 6.9. Detailed gold in
soil sampled along a 21 km
trend by the licence holder
in counties Monaghan and
Armagh. Image courtesy of
Conroy Gold and Natural
Resources plc.

pattern in the adjacent County Donegal lithologies supports the idea that it should be
considered as a single trend.
County Sligo
In County Sligo the float boulders discovered in 2012 (Bowpark Exploration, 2012) (Fig.
6.1, location #06) have stream sediment support from the Tellus Border data. There are
other stream sediment anomalies in the Ox Mountains area that still require explanation.
Geologically the area is a general analogue of the Curraghinalt and Cavanacaw deposits in that it lies on the northern margin of a major Caledonian structure and is also proximal to the southern projection of the Donegal lineament of Alsop and Hutton (1996).
Occurring close to the intersection of two major structural trends and with igneous activity associated with the Caledonian Avalonia-Laurentia collision potentially providing both
fluids and a heat source, the area is considered very prospective.
Draperstown lineament and Slieve Gallion
The lithologies overlying the interpreted Draperstown lineament represent the most varied
geology in Northern Ireland. This is evidenced by the strike swing in the Tow Valley fault,
the location of the Ordovician Slieve Gallion Granite, and the zones of north–south faulting in the Mesozoic and Lower Palaeozoic lithologies.
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Sporadic, and in some places moderately coherent, elevated gold in soil anomalies
occur over the trace of the lineament (Fig. 6.2, location #12). Earls et al. (2000) established
that similar gold-bearing fluids involved in at least some of the gold precipitation at Curraghinalt also occur in the vicinity of the Draperstown lineament. Consequently it would
be worthwhile to investigate some of the anomalies.
Limited exploration for volcanogenic massive sulphide (VMS) mineralisation has been
undertaken in the Slieve Gallion Inlier (Fig. 6.1, location #13). Recent work by Hollis et al.
(2015) is suggestive of gold-rich VMS potential associated with ironstones (VMS chemical
exhalites). Historic prospecting results associated with the ironstones include mineralised
float (3% zinc, 0.23% lead, 0.15% copper and 23 ppm silver) and one of the ironstones
corresponds to a Tellus magnetic anomaly (most visible on the Total Magnetic Intensitytilt and First Vertical Derivative transformations), which extends for ~400 m along strike.
Elevated gold in stream sediments and soils is also found locally.
County Donegal
In south and north County Donegal elevated concentrations of gold in stream sediment
samples are related to the Termon Pelites, the Slieve League Formation and Slieve Tooey
Quartzite (Fig. 6.1, #14). In Inishowen, the angular form of gold panned from the Quigley’s Point drainage system is strongly suggestive of a local source (Moville Minerals,
1996). Given the extent of geological study and the exploration history for a wide range of
commodities, it is surprising that more bedrock gold occurrences are not recorded.
The release of the Tellus Border data has stimulated an uptake in prospecting licences in
Donegal. Considering the quality of existing geological mapping, it is anticipated that systematic exploration will discover bedrock sources for the many gold anomalies in the county.

Conclusions
1. The north of Ireland in general, and Northern Ireland in particular, is covered by
world-class geochemical and geophysical data sets which facilitate gold exploration.
When the Tellus Border soil samples are analysed for gold, the data coverage will
be almost unrivalled.
2. There is a high level of confidence that in the Dalradian and Lower Palaeozoic
terranes of Northern Ireland the soil geochemistry is reflecting bedrock gold
mineralisation.
3. The Tellus data can help to guide and focus exploration programmes, but new discoveries are most likely to be made by applying experience and geological knowledge to specific sites. Time spent prospecting and mapping on the ground allied
with a strong conceptual understanding of mineralisation processes is essential for
optimising the value of the Tellus information.
4. Many anomalies remain to be followed up by ground mapping, prospecting and
more detailed sampling.
86

New targets for gold exploration

References

Alsop, G.I. and Hutton, D.H.W., 1996 ‘The Caledonian strike-swing and associated lineaments in
NW Ireland and adjacent areas: sedimentation, deformation and igneous intrusion patterns’,
Journal of the Geological Society, 153, 345–60.
Arthurs, J.W., 1976 The Geology and Metalliferous Mineral Potential of the Sperrin Mountains Area.
Belfast. Special Report, Geological Survey of Northern Ireland.
Boate, G., 1652 Ireland’s Natural History. London. S. Hartlib.
Bowpark Exploration Limited, 2012 Report on the Ox Mountains Gold Project County Sligo, Republic
of Ireland. Available at www.playfairmining.com.
Cliff, D.C. and Wolfenden, M. 1992 ‘The Lack gold deposit, Northern Ireland’, in A.A. Bowden
et al. (eds), The Irish Minerals Industry 1980–1990, pp. 65–75. Dublin. Irish Association for
Economic Geology.
Clifford, J.A., Earls, G., Hughes, D. and Moore, N., 1987 Report on Exploration Activities during
1987 in UM1-4/81, UM5/84, UM8/84, FG1/83 (Counties Tyrone and Londonderry), and in
UM6-6/84 (County Antrim). Annual exploration Licence report to the Geological Survey of
Northern Ireland. Ennex International plc.
Clifford, J.A., Earls, G., Meldrum, A.H., and Moore, N., 1992 ‘Gold in the Sperrin Mountains,
Northern Ireland: an exploration case history’, in A.A. Bowden et al. (eds), The Irish Minerals
Industry 1980–1990. Dublin. Irish Association for Economic Geology.
Clifford, J.A., Meldrum, A.H., Parker, R.T.G. and Earls, G., 1990 ‘1980–1990: a decade of gold
exploration in Northern Ireland and Scotland’, Transactions of the Institution of Mining and
Metallurgy, Section B: Applied Earth Sciences, 98, B50–B51.
Cooper, M.R., Crowley, Q.G., Hollis, S.P., Noble, S.R. and Henney, P.J., 2013, ‘A U-Pb age for the
Late Caledonian Sperrin Mountains minor intrusions suite in the north of Ireland: timing of
slab break-off in the Grampian terrane and the significance of deep-seated, crustal lineaments’,
Journal of the Geological Society, 170, 4, 603–614. Available at http://nora.nerc.ac.uk/503145/.
http://dx.doi.org/10.1144/jgs2012-098.
Coulter, S. and Stinson, J., 2013 A Preliminary Prospectivity Map for the Tellus Border Region. Tellus
Border Research Report. Geological Survey of Northern Ireland and Geological Survey of
Ireland. Available at http://www.tellusborder.eu/Research/.
Earls, G., Hutton, D.H.W., Wilkinson, J.J. and Boyce, A.J., 2000 The Mineral Potential of the Draperstown Lineament. Report by CSA Ltd for Geological Survey of Northern Ireland. Belfast.
Earls, G., Hutton, D.H.W., Wilkinson, J.J., Moles, N.R., Parnell, J., Fallick, A.E. and Boyce, A.J.,
1996 The Gold Metallogeny of Northwest Northern Ireland. Technical report GSNI/96/6. (2
volumes). Belfast. Geological Survey of Northern Ireland.
Earls, G., Parker, R.T.G., Clifford, J.A. and Meldrum, A.H., 1992 ‘The geology of the Cononish
gold-silver deposit, Grampian Highlands of Scotland’, in A.A. Bowden et al. (eds), The Irish
Minerals Industry 1980–1990, pp. 89–103. Dublin. Irish Association for Economic Geology.
Hollis, S.P., Cooper, M.R., Herrington, R.J., Roberts, S., Earls, G., Verbeeten, A. et al., 2015 ‘Distribution, mineralogy and geochemistry of silica–iron exhalites and related rocks from the
Tyrone Igneous Complex: implications for VMS mineralization in Northern Ireland’, Journal
of Geochemical Exploration, 159, 148–68. http://dx.doi.org/10.1016/j.gexplo.2015.09.001.
Lusty, P.A.J., Gunn, A.G., McDonnell, P.M., Chacksfield, B.C., Cooper, M.R. and Earls, G., 2009
‘Gold potential of the Dalradian rocks of north-west Northern Ireland: prospectivity analysis
using Tellus data’, Transactions of the Institution of Mining and Metallurgy (Section B Applied
Earth Science), 118, B162–B177. Available at http://nora.nerc.ac.uk/9542/. http://dx.doi.org/10.
1179/174327509X12550990457889.
Lusty, P.A.J., Scheib, C., Gunn, A.G. and Walker, A.S.D., 2012 ‘Reconnaissance-scale prospectivity analysis for gold mineralisation in the Southern Uplands–Down–Longford Terrane, Northern Ireland, Natural Resources Research, 21, 359–82. Available at http://nora.nerc.ac.uk/18864/.
http://dx.doi.org/10.1007/s11053-012-9183-3.

87

Earls

Milner, A.A. and McArdle P., 1992 ‘Gold mineralization in Ordovician volcanic rocks at Kilmacoo,
Co. Wicklow: its exploration and geological controls’, in A.A. Bowden et al. (eds), The Irish
Minerals Industry 1980–1990, pp. 51–63. Dublin. Irish Association for Economic Geology.
Morris, J.H., Steed, G.M. and Wilbur, D.G. 1986 ‘The Lisglassan–Tullybuck deposit, County
Monaghan: Sb–As–Au vein mineralisation in Lower Palaeozoic greywackes’, in C.J. Andrew
et al. (eds), The Geology and Genesis of Mineral Deposits in Ireland, pp. 103–120. Dublin. Irish
Association for Economic Geology.
Moville Minerals, 1996 Renewal Report for PL3063 and PL3820, County Donegal for the Two Year
Period 1994–1996. Dublin. Exploration and Mining Division Open File Report.
Readman, P.W., O’Reilly, B.M., Edwards, J.W.F. and Sankey, M.J. 1995. ‘A gravity map of Ireland
and surrounding waters’, in P.F. Croker and P.M. Shannon (eds), The Petroleum Geology of Ireland’s Offshore Basins. Special Publication 93, 9–16. London. The Geological Society.
Thompson, S.J., Shine, C.H., Cooper, C., Halls, C. and Zhao, R., 1992 ‘Shear-hosted gold mineralization in Co. Mayo, Ireland’, in A.A. Bowden et al. (eds), The Irish Minerals Industry 1980–
1990, pp. 21–37. Dublin. Irish Association for Economic Geology.
Warner, R.B., Moles, N.R., Cahill, M.C. and Chapman, R.C., 2010 ‘The Mournes: source of Early
Bronze Age tin and gold’, Archaeology Ireland, 24, 4, 18–21.

88

Table of Contents:
Prelim
DOI:10.3318/978-1-908996-88-6.prelims
Chapter 1
The Tellus geosciences surveys of the north of Ireland:
context, delivery and impacts
DOI:10.3318/978-1-908996-88-6.ch1
Chapter 2
The Tellus airborne geophysical surveys and results
DOI:10.3318/978-1-908996-88-6.ch2
Chapter 3
The Tellus geochemical surveys, results and
applications
DOI:10.3318/978-1-908996-88-6.ch3
Chapter 4
Stakeholder engagement for regional geoscientific
surveying: the Tellus Border communications
campaign
DOI:10.3318/978-1-908996-88-6.ch4

Chapter 9
A natural laboratory for critical metals investigations in
the Mourne Mountains granites
DOI:10.3318/978-1-908996-88-6.ch9
Chapter 10
Geothermal potential of granitic rocks of the Mourne
Mountains
DOI:10.3318/978-1-908996-88-6.ch10
Chapter 11
Shape and intrusion history of the Late Caledonian
Newry Igneous Complex, Northern Ireland
DOI:10.3318/978-1-908996-88-6.ch11
Chapter 12
Using Tellus data to enhance targeting of volcanogenic
massive sulphide mineralisation in the Tyrone Igneous
Complex
DOI:10.3318/978-1-908996-88-6.ch12

Chapter 5
Mineral resources and Tellus: the essential balance
DOI:10.3318/978-1-908996-88-6.ch5

Chapter 13
The geological significance of electrical conductivity
anomalies of the Ordovician- Silurian Moffat Shale
Group, Northern Ireland
DOI:10.3318/978-1-908996-88-6.ch13

Chapter 6
Gold exploration in the north of Ireland: new targets
from the Tellus Projects
DOI:10.3318/978-1-908996-88-6.ch6

Chapter 14
Faults, intrusions and flood basalts: the Cenozoic
structure of the north of Ireland
DOI:10.3318/978-1-908996-88-6.ch14

Chapter 7
Using soil geochemistry to investigate gold and base
metal distribution and dispersal in the glaciated north
of Ireland
DOI:10.3318/978-1-908996-88-6.ch7

Chapter 15
Information for agriculture from regional geochemical
surveys: the example of soil pH in the Tellus and Tellus
Border data
DOI:10.3318/978-1-908996-88-6.ch15

Chapter 8
Critical metals for hightechnology applications:
mineral exploration potential in the north of Ireland
DOI:10.3318/978-1-908996-88-6.ch8

Chapter 16
An ecohydrological investigation of wetlands in the
border counties of Ireland: a framework for a holistic
understanding of wetland systems
DOI:10.3318/978-1-908996-88-6.ch16

Chapter 17
Assessing nutrient enrichment risk to groundwaterdependent ecosystems in the border counties of Ireland
DOI:10.3318/978-1-908996-88-6.ch17
Chapter 18
Mapping the terrestrial gamma radiation dose
DOI:10.3318/978-1-908996-88-6.ch18
Chapter 19
Soils and their radiometric characteristics
DOI:10.3318/978-1-908996-88-6.ch19
Chapter 20
Modelling in-house radon potential using Tellus
data and geology to supplement inhouse radon
measurements
DOI:10.3318/978-1-908996-88-6.ch20
Chapter 21
Determining geochemical threshold values from the
Tellus data sets: the examples of zinc and iodine|
DOI:10.3318/978-1-908996-88-6.ch21
Chapter 22
Identification of the geochemical signatures of diffuse
pollution in the Tellus Border soil data set, using
source apportionment
DOI:10.3318/978-1-908996-88-6.ch22
Chapter 23
Stream sediment background concentrations in
mineralised catchments in Northern Ireland:
assessment of ‘pressures’ on water bodies in fulfilment
of Water Framework Directive objectives
DOI:10.3318/978-1-908996-88-6.ch23
Chapter 24
Mapping metallic contamination of soils in the Lower
Foyle catchment
DOI:10.3318/978-1-908996-88-6.ch24

Chapter 25
Refining the human health risk assessment process
in Northern Ireland through the use of oral
bioaccessibility data
DOI:10.3318/978-1-908996-88-6.ch25
Chapter 26
Combining environmental and medical data sets to
explore potential associations between environmental
factors and health: policy implications for human
health risk assessments
DOI:10.3318/978-1-908996-88-6.ch26
Chapter 27
Mapping a waste disposal site using Tellus airborne
geophysical data
DOI:10.3318/978-1-908996-88-6.ch27
Chapter 28
The use of aero-magnetics to enhance a numerical
groundwater model of the Lagan Valley aquifer,
Northern Ireland
DOI:10.3318/978-1-908996-88-6.ch28
Chapter 29
Carbon sequestration in the soils of Northern Ireland:
potential based on mineralogical controls
DOI:10.3318/978-1-908996-88-6.ch29
Chapter 30
Spatial distribution of soil geochemistry in geoforensics
DOI:10.3318/978-1-908996-88-6.ch30
End matter
DOI:10.3318/978-1-908996-88-6.endmatter

Unearthed: impacts of the Tellus surveys of the north of Ireland
First published in 2016 by the
Royal Irish Academy
19 Dawson Street
Dublin 2
www.ria.ie
Copyright © 2016 Royal Irish Academy
ISBN: 978-1-908996-87-9
The articles in this book are open access and distributed under the terms of the Creative
Commons Attribution 4.0 licence, which permits unrestricted use, distribution and reproduction in any medium, provided the original authors and source are credited. To view a
copy of this licence, visit https://creativecommons.org/licenses/by/4.0/
Except where noted:
Geological mapping for Northern Ireland / Tellus data are provided by the Geological
Survey of Northern Ireland.
Geological mapping for Ireland / Tellus Border data are provided by the Geological
Survey of Ireland.
Topographic mapping for Northern Ireland is derived from Land and Propery Services
Open Data and contains public sector information licensed under the Open Government Licence v3.0. (http://www.nationalarchives.gov.uk/doc/open-governmentlicence/version/3/).
Topographic mapping for Ireland is derived from Ordnance Survey of Ireland Open
Data (https://creativecommons.org/licenses/by/4.0/legalcode).
While every effort has been made to contact and obtain permission from holders of copyright, if any involuntary infringement of copyright has occurred, sincere apologies are
offered, and the owner of such copyright is requested to contact the publisher.
British Library Cataloguing-in-Publication Data. A catalogue record is available from the
British Library.
Design: Alex Donald, Geological Survey of Northern Ireland.
Index: Brendan O’Brien.
Printed in Poland by L&C Printing Group.

