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6. PLACER MINERALOGY - preliminary

3. APPROACH

7. MINERAL CONCENTRATION % 
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Irish offshore heavy mineral placer development and mineralogy

Ireland has not yet fully explored the potential 
for secure and sustainable offshore mineral 
deposits. Heavy mineral rich sands have been 
identified in Ireland bearing lucrative Ti-rich 
minerals e.g. ilmenite, rutile and titanite but 
could also possess other economically important 
minerals i.e. rare earth elements (REEs) and 
platinum group elements (PGEs), amongst 
others. Their distribution and accumulation are 
controlled by source, hydrodynamics and a 
tendency to sort by individual mineral densities 
therefore understanding sediment transport 
pathways is imperative in identifying priority 
targets and assessing economic viability. 

2. STUDY AREAS

9. PLACER TRAPS  - CLEW BAY SPARKER TRANSECTS

5. SEM-EDS (PHASE ANALYSIS)
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8. CONCENTRATION MECHANISMS 

• Offshore research surveys –
identify key offshore sites to study.

• Collection of seabed mapping and 
shallow seismics to help 
understand concentration 
processes and quantify.

• Geochemical characterisation of 
mineral sands.

• Source identification

13. CONCLUSIONS
• Placer mineralogy for Achill 

Head is mostly dominated by 
Fe-Ti oxides (Fig. 5)

• Phase mapping is useful for 
estimating the % of mineral 
present but not useful for 
minor phases (Fig. 6).

• Settling velocity 
(concentration) is controlled 
by grain size and density. In 
placer samples we see a 
correlation of grainsize and 
settling velocity (Fig.7).

• In Clew Bay – placer 
development may be 
controlled by seabed 
morphology i.e. buried 
drumlins and  could be a 
reason why sand is 
concentration (baffling 
effect) (Fig.8)

• Sediment thickness in NW 
Mayo is associated with 
coastlines that have sheltered 
bays and inlets but in the case 
of Ashleam (SW Achill) where 
there is no apparent trend in 
sedimentation, it is likely that 
rock falls and landslides are 
responsible for sand 
accumulation and 
concentration close to shore. 
This is supported by existing 
backscatter available from 
INFOMAR.

2cm

4. SAMPLE COLLECTION

Achill Head - sample S_33

Mineral assemblages show mostly
• Exsolved Fe-Ti oxide mostly dominate the 

Achill Head sample.
• Ti bearing minerals (rutile) abundant but 

concentrated in Quartz.  Grade yield up to 
55% wt% Ti.

• Abundant amphibole and zircon phases
• Minor amounts of garnet (almandine), Cr-

spinel, apatite, rutile and titanite.

MINERAL CHARACTERISATION
• Following heavy liquid separation 

using 2.9g/cm3 methylene iodide, 
1g of heavy mineral concentrate 
from offshore placer sand was 
mounted using epoxy resin for 
analysis under SEM-EDS (Fig 2 –
bottom left).

• Two grain size fractions (63-125 
um and 125 – 250 um) are 
analysed in order to identify all 
HM assemblages within the placer.

• Multiple fields of view are mapped 
and collected for elemental 
composition using EDS and 
stitched together into a montaged 
image (Fig.3). 

• This allows us to quantify and 

identify major phases in the 
sample

• Blacksod Bay
• Achill Island
• Clew Bay
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Fig 6: Minor phases have been excluded using this mapping tool –
further work is needed in order to capture full spectrum of 
mineralogy and improve results.
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10. ISOPACH MAPS – SAND CONCENTRATION

Blacksod Bay

Achill

Clew Bay

Fig 9. The thickness of sand was calculated using IHS Kingdom suite. At Clew bay it appears that sand thickness increases moving offshore 

however, Keem displays an increase with thickness moving into the bay. SW Achill is mostly homogenous.

RESULTS

• Clew Bay displays sand thickness
up to 20 meters. Concentrations
are focused mostly between
glacial bed forms.

• SW Achill displays no particular
trend but uniform depth
distribution. Sand thickness up
to 11 meters in depth.

• Keem shows a denser thickness
of sand moving onshore towards
the bay with sediment thickness
up to 12 meters.

Fig.8. High-resolution 
single channel seismic 
profiles collected in Clew 
Bay using the Sparker. 
The top and base of each 
sand horizon was picked 
using IHS Kingdom suite 
in order to calculate 
spatial thickness of the 
sand body.  The 
seismoacoutic data 
reveals laminar layering 
of sand buried and sub-
buried drumlins within 
Clew Bay. 
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Settling velocity (Critical Current Velocity Depositional 
Threshold) for each sample in Blacksod Bay was calculated 
by using the mode grainsize of each sample.

Soulsby (1997) defines the formula to calculate the critical current velocity 
depositional threshold from particle size distributions as:

𝓤𝒔𝒆𝒕𝒍 =
𝒗

𝒅
𝟏𝟎. 𝟑𝟔𝟐 + 𝟏. 𝟎𝟒𝟗𝑫∗𝟑

𝟏

𝟐 − 𝟏𝟎. 𝟑𝟔 , 

Where,
ν = kinematic viscosity of water = 1.4313 x 10-6 m2/s (8°C and 35.1 ppt) 
d = grain diameter = mode of sample grain size curve 

D* = D* = dimensionless grain size = 
𝒈 𝝆𝒔−𝝆

𝝆𝒗𝟐

𝟏

𝟑
𝒅

𝝆 = water density = 1027.4 kg / m3

𝝆𝒔 = grain density = 2650 kg / m3 (quartz)

Results:
Results show display that with grainsize settling velocity 
increases. In samples where placers are highly concentrated we 
see a lower grainsize and settling velocity figure. Grainsize 
fractions 63-250um are more concentrated in heavy minerals in 
comparison to samples above this grain size fraction. (See Fig 7)

Fig 1. Geologic map of study area displaying high grade metamorphic 
terrane and offshore study areas. 

Fig 3. EDS Phase map displaying concentration of minerals phases in sample.

Fig 2. Location of sample S_33 off Achill Head

Fig 7: Map displaying grainsize vs settling velocity. Placer 
sample S_33 has a lower grainsize and settling velocity.

14. ACKNOWLEDGEMENTS

Resarch surveys CV17020 and
CV19011 are funded by shiptime grant aid 
under the Marine Institues National Research 
Vessels 
2016 – 2017 and 2019-2020 SHIP-TIME 
PROGRAMME.

11. SOURCE

The study area is located in NW Co. Mayo, 
Ireland. The geology of the area comprises 
mostly of high grade metamorphic terrane 
gneisses, schists with granite, metabasite
and pematitic intrusions.

• Future work will utilise detrital U-Pb
geochronology to fingerprint the source 
region  of the heavy mineral placer 
sands.

• Key Indicator minerals titanite, zircon, 
rutile and garnet will help distinguish 
source terraces and in combination with 
trace element analyses to provide insight 
into  potential source rocks.
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1. INTRODUCTION

Marine research survey 
QuIMPeR I 2017:

Acquisition of:
• 213km of high resolution 

shallow seimics
• 213 km of high resolution 

multibeam bathymetry
• 19 vibrocores
• 86 offshore grab samples

12. MBES MAPPING –
Clew Bay

QUiMPeR II marine survey 
successfully mapped the extent of 
Clew Bay to a 1m resolution. The 
data will be utilised to create a sea 
bed classification for the area and 
identify areas of placer formation

Fig 10. Tracklines and grab sampling

Fig 11 . Acoustic Backscatter

Fig 12 . Clew Bay 2m shaded relief


