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Overview
§

Environmental approvals process progresses towards final steps

§

Spanish national and experienced commodities and mining executive, Mr Isaac Querub, appointed
as an Independent Non-Executive Director

§

Two new senior management appointments, including additional international mining and operating
experience

§

Positive results from the metallurgical test work programme

§

Mine design optimisation studies yield improved decline design and identification of optimal
equipment for decline development

§

First design and construction package tender completed and ready to be awarded to a Spanish
contractor

§

Preparation for confirmatory geotechnical drilling for Muga decline orientation

Financial Status:
§

Cash at bank as at 31 March 2018: A$64.9m.

Plans for June Quarter 2018:

Muga Potash Mine:
§

Submission of final clarification responses for environmental permit to MAPAMA

§

Continue preparation for construction and operational readiness

§

Geotechnical drilling on decline orientation

§

Enhanced process plant design by Hatch

§

Complete mine optimisation studies

§

Tender next construction packages

Other Projects:
§

Additional exploration drilling Sierra del Perdón Project
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Muga Project
Overview
Highfield Resources (ASX: HFR) (“Highfield” or “the Company”) is a Spanish potash developer. The
Company’s flagship Muga Project (“Muga” or “the Project”) is targeting the relatively shallow sylvinite
2
beds in the Muga Project area that cover about 80km in the Provinces of Navarra and Aragon. Mining is
planned to commence at a depth of approximately 350 metres from surface and is therefore ideal for a
relatively low cost conventional mine.
Muga Project Approvals Process
Significant progress has been made in the last quarter. On 8 March 2018 the Company advised that it
had been provided with copies of the final two outstanding reports required to complete the formal
environmental consultation process. On 21 March 2018, the Company advised that the Ministry of Food,
Fishing and Environment (“MAPAMA”), had requested the Company to provide further clarification on
three specific items, being seismicity, subsidence and salt by-product management. In accordance with
standard legislation, MAPAMA requested the Company to respond within three months. The Company
views this as a positive development and affirmation that the formal environmental consultation process
has now been completed and that after reviewing all the reports received, MAPAMA now requires
clarification on only three matters. There is a clearly defined period within which to respond, in what
MAPAMA has described as the final step in the environmental permitting process. Highfield will work with
MAPAMA and other relevant agencies to ensure that the Company’s clarification response meets
requirements and expectations. The Company remains confident that all of the work it has done to date
and the work that is required to complete this final step, will meet MAPAMA’s requirements.
During the Quarter, Highfield has held various meetings with local councillors and community
stakeholders, among whom support for the Project remains very high.
Muga Project Technical Update
During the Quarter, the metallurgical test work being undertaken at the Saskatchewan Research Council
(“SRC”) facilities in Canada was completed. The results are very encouraging and with modifications to
the circuit yielding saleable grade material on all material types as well as good, and in some cases
improved, recovery as compared to the prior test work. The results of the test work have now been
provided to specialist process engineering consultants, Hatch Ltd, to carry out any necessary revisions to
the basic plant design.
During the Quarter, studies were also completed on the best means of accessing the ore body. Options
reviewed included the previously planned twin diverging declines, a single decline with raise bore shaft
as well as twin parallel declines. The twin parallel decline option has yielded the best outcome in terms of
safety of development and operation, cost, time to complete, and optimal access to the ore body. Also,
studies are well advanced with respect to determining the best equipment to develop the declines, with
bolter-miners currently the preferred option. SRK Consulting (UK) Limited, has been engaged to review
the Mineral Resources and Ore Reserve estimates, optimised mine planning and mining operating costs,
and to assist in the preparation of tender documentation for mining contractor proposals.
Preparation for the additional geotechnical holes along the declines orientation has commenced. Drilling
has been slightly delayed due to wet weather and drill availability but is planned to commence in April
2018 and be complete within the next quarter.
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The first major design and construction package for the conveyors and bins has been tendered and is
ready to be awarded to a Spanish contractor. This is an important package as it will define the battery
limits for many of the other construction contracts.
The project capital cost is under review and will consider changes and improvements to the process
plant and the mining development and operations. It will also consider other factors such as escalation,
expected requirements from the environmental permitting process, appropriate contingency allowances
and mining fleet costs. It is now anticipated that the backfilling plant that was previously included in the
second phase expansion of Muga will instead be incorporated into the first phase. It is intended that a
restated capital cost will be completed in the next quarter.
A third-party review of the total project was tendered during the quarter and the successful consultant,
MICON International Company Limited from the UK, will commence the review in mid-April, which is
expected to take two months.
Project Financing
The Company has continued its dialogue with its Project Finance syndicate with respect to the €185
million facility for Muga. It also continues to engage with other potential providers of capital.
Highfield remains confident of putting in place its debt financing following receipt of all approvals, to
support a final investment decision and the commencement of construction.
Pintanos Project
Highfield´s 100% owned Pintanos Project (see Figure 1) abuts the Muga Project and covers an area of
2
60km . Depths from surface to mineralisation commence at around 500 metres. The Company is building
on substantial historical potash exploration information which includes seven drill holes and ten seismic
profiles completed in the late 1980s.
During the Quarter, no additional work was carried out.
Sierra del Perdón Project
Highfield´s 100% owned Sierra del Perdón (“SdP”) Project (see Figure 1) is located south east of
2
Pamplona and covers approximately 145km . SdP is a brownfields project which previously hosted two
potash mines operating from the 1960s until the late 1990s producing nearly 500,000 tonnes of K60
MOP per annum. There is potential for potash exploitation in new, unmined areas in the SdP Project
area.
During the period, an exploration drill hole was completed at SdP. Drill hole SDP-014 (Figure 2), which
was designed to test the western periphery in Subiza Block, to check the continuity of the potash
mineralization on the western edge of the old POSUSA Mine. The drill hole targeted both sylvinite and
carnallite mineralisation seams at 668 m depth. Table 1 below provides the results from this drill hole.
The Upper Carnallite Seam has a thickness of 4.2 m with an average grade of 8.79% K2O, the Lower
Carnallite Seam has a thickness of 1.8 m with an average grade of 8.14% K 2O. Traces of sylvinite were
intersected below this unit but the grades are not conclusive in showing that the sylvinite seam was
intersected in this drill hole. The location of this drill hole reflects the proximity of the depositional edge in
the South Western area of the basin.
After a number of years of exploration work, the Company has now reached the point where it will focus
further work on the most prospective areas of SdP and will relinquish the less prospective part of the
tenements. This is likely to occur in the next six months and a further three holes are planned on the
most prospective areas identified at SdP.
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Vipasca
The Vipasca Project area includes the majority of the Vipasca permit, the entire Borneau permit and half
2
of the Osquia permit. It is located adjacent to the Muga Project and covers approximately 120km . The
tenement is highly prospective for economic potash mineralisation, with a primary focus on the deeper,
higher grade, P1 and P2 potash horizons.
As previously reported, additional work was completed at Vipasca in 2017 which was designed to test
the deeper mineralisation towards the west, beyond the north west extension of the deposit. As a result
of this work, parts of Vipasca are now deemed unlikely to yield an economic Reserve and the Company
is now in a position to focus on the identified more prospective areas.
Other Projects
The Company has an additional 100%-owned project in the basin (see Figure 1) known as Izaga.
Limited work was carried out on this project during the quarter.
Corporate
On 5 April 2018 Mr Isaac Querub was appointed to the Board as an independent Non-Executive Director
(see ASX announcement of 5 April 2018). Mr Querub has more than 35 years’ experience in the
commodities sector including 12 years as CEO of Glencore in Spain.
Mr Olivier Vadillo will join the Company as Investor Relations Manager from 16 April. Olivier has more
than 12 years’ experience in strategic consulting at companies such as Wood Mackenzie and Deloitte.
Mr David Williams joined the Company on 19 February 2018 as General Manager Technical Services,
bringing more than 35 years UK and Canadian potash mining experience.

Cash Position
The Company continues to actively pursue opportunities to preserve cash whilst at the same time
committing to expenditure required for permitting and project optimisation activities.
As at 31 March 2018, the Company had A$64.9 million in cash on its balance sheet.
For more information:
Highfield Resources Limited
Peter Albert
Managing Director
Ph: +34 617 872 100
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About Highfield Resources
Highfield Resources is an ASX listed potash company with five 100% owned projects located in Spain.
Highfield’s Muga, Vipasca, Pintanos, Izaga and Sierra del Perdón projects are located in the Ebro potash
2
producing basin in Northern Spain, covering a project area of more than 550km .
Highfield is awaiting a positive environmental permit, the award of the mining concession and other
permits which will enable it to commence construction of the Muga Mine.
In addition to the existing Muga Project, Highfield also has significant Exploration Targets for an
extension to Muga, as well as for the Sierra del Perdón, Vipasca and Pintanos Projects.

Figure 1: Location of Highfield´s Muga, Vipasca, Pintanos, Izaga and
Sierra del Perdón Projects in Northern Spain*
*The potential quantity and grade of the Exploration Targets is conceptual in nature and there has
been insufficient exploration to estimate a Mineral Resource and it is uncertain if further exploration will
result in the estimation of a Mineral Resource
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Table 1: Summary of Highfield’s Mineral Interests as at 31 March 2018

Location: All permits are located in Spain.
Holder: All permits are held by Geoalcali SL, a 100% owned Spanish subsidiary of Highfield
Resources Limited.
Changes: There were no changes during the period.
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Figure 2: Location of Highfield´s Sierra del Perdón drill holes
Competent Persons Statement
This ASX release was prepared Mr Peter Albert, Managing Director of Highfield Resources.
The information in this release that relates to the reporting of the Exploration Results for SDP-014 is based on information
prepared by Highfield Resources. The exploration results as presented in Table 2 Summary of Drill hole SDP-014, and the
supporting information presented in JORC Table below has been reviewed by Ms Anna Fardell a registered member of the
Australian Institute of Geoscientists, (6555). Ms Fardell is a Resource Geologist employed by SRK Consulting (UK) Ltd, and
has at least five years’ experience in reporting Exploration Results, Exploration Targets and estimating Mineral Resources
relevant to the style of mineralisation and type of deposit described herein. Ms Fardell is considered a Competent Person
under the definitions and standards described in the JORC Code 2012.
SRK has not reviewed and therefore does not take responsibility for any Exploration Results, Exploration Targets or Mineral
Resources previously reported by Highfield Resources and referenced in Figure 1.
Ms Fardell consents to the inclusion in this release of the Exploration Results for drill hole SDP-014 based on their information
in the form and context in which it appears in this announcement.
Except for the Exploration Results for SDP-014 drill hole that have been reviewed by Ms Anna Fardell, as set out above, all
other information in this release that relates to Ore Reserves, Mineral Resources, Exploration Results and Exploration Targets
is based on information prepared by Mr José Antonio Zuazo Osinaga, Technical Director of CRN, S.A.; and Mr Manuel Jesús
Gonzalez Roldan, Geologist of CRN, S.A. Mr José Antonio Zuazo Osinaga is a licensed professional geologist in Spain, and
is a registered member of the European Federation of Geologists, an accredited organisation to which Competent Persons
(CP) under JORC 2012 Code Reporting Standards must belong in order to report Exploration Results, Mineral Resources,
Ore Reserves or Exploration Targets through the ASX. Mr José Antonio Zuazo Osinaga has sufficient experience which is
relevant to the style of mineralisation and type of deposit under consideration and to the activity which he is undertaking to
qualify as CP as defined in the 2012 edition of the JORC Australasian Code for the Reporting of Exploration Results, Mineral
Resources and Ore Reserves.
Mr. José Antonio Zuazo Osinaga and Mr. Manuel Jesús Gonzalez Roldan consent to the inclusion in this release of the
matters based on their information in the form and context in which it appears.
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Table 2: Summary of Drill hole SDP-014

Section 1 Sampling Techniques and Data
Criteria
Sampling
techniques

JORC Code explanation
·
Nature and quality of sampling (e.g. cut
channels, random chips, or specific specialised
industry standard measurement tools
appropriate to the minerals under investigation,
such as down hole gamma sondes, or
handheld XRF instruments, etc.). These
examples should not be taken as limiting the
broad meaning of sampling.
·
Include reference to measures taken to ensure
sample representivity and the appropriate
calibration of any measurement tools or
systems used.

Commentary
·
Samples were obtained by diamond core drilling through the potash unit. The
full potash seam was sampled where it was intersected.
·
The core was sampled to lithological boundaries at 0.3 metre downhole
intervals.

·
·

·

·
·

Aspects of the determination of mineralisation
that are Material to the Public Report. In cases
where ‘industry standard’ work has been done
this would be relatively simple (e.g. ‘reverse
circulation drilling was used to obtain 1 m
samples from which 3 kg was pulverised to
produce a 30 g charge for fire assay’). In other
cases more explanation may be required, such
as where there is coarse gold that has inherent
sampling problems. Unusual commodities or
mineralisation types (e.g. submarine nodules)

Drilling was complete using a saturated brine to limit core loss as result of water
based fluid contact with the salt horizons.
NQ diameter core was drilled through the potash units as drilling difficulties
prohibited the use of larger diameters. This diameter meant the drilling could
continue and access the potash unit with good core recovery and obtain
representative minimum sample volumes.
The core recovery through the potash units is very high, with every intersection
greater than 98%. This ensures the samples provide the maximum volume for
the drilling technique and have no representative bias due to lack of material or
large differences in sample size, relative to the sampled lengths.
Drill hole locations were surveyed using hand held GPS, and by a professional
surveyor prior to commencement and post the completion of drilling.
Covered in other parts of this section.
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Criteria
Drilling
techniques

Drill sample
recovery

JORC Code explanation
may warrant disclosure of detailed information.
·
Drill type (e.g., core, reverse circulation, openhole hammer, rotary air blast, auger, Bangka,
sonic, etc.) and details (e.g., core diameter,
triple or standard tube, depth of diamond tails,
face-sampling bit or other type, whether core is
oriented and if so, by what method, etc.).
·
Method of recording and assessing core and
chip sample recoveries and results assessed.

·

Measures taken to maximise sample recovery
and ensure representative nature of the
samples

Commentary
·

SDP-014 was diamond drilled vertically from surface to a depth of 692.4m. It
was drilled at PQ from surface to 355.2m, at HQ from 355.2m to 554.4m and
then at NQ diameter from 554.4m to the end of hole (692.4m).

·

The core was measured by the driller and checked by the geologists at the drill
rig after every drill run. This measurement of core recovery and other basic
geotechnical measurements such as Rock Quality Designation (RQD) were
recorded into an excel logging sheet.

·

The drilling was completed through the potash horizons at NQ as drilling
conditions were difficult and this was deemed the best way to maximise core
recovery.
Drilling through the evaporite horizon was conducted with a saturated brine
drilling mud, which aims to minimise dissolution due to the use of water based
drilling fluids.
The core recovery is over 98% through the potash units and this is an
acceptable level for the reporting of representative exploration results.
No bias between grade and core recovery has been demonstrated within these
results.
Core has been logged for lithology, alteration, mineral assemblage and
structure.
Geotechnical parameters logged: length recovery, RQD, bed degree,
fault/fracture (length, fill and degree)

·

·

Logging

·

·

·

Subsampling
techniques
and sample
preparation

·

Whether a relationship exists between sample
recovery and grade and whether sample bias
may have occurred due to preferential
loss/gain of fine/coarse material.
Whether core and chip samples have been
geologically and geotechnically logged to a
level of detail to support appropriate Mineral
Resource estimation, mining studies and
metallurgical studies.
Whether logging is qualitative or quantitative in
nature. Core (or costean, channel, etc.)
photography
The total length and percentage of the relevant
intersections logged.

If core, whether cut or sawn and whether
quarter, half or all core taken.

·
·
·
·

·

Logging is qualitative in nature. All core was photographed and remaining half
core shrink wrapped for preservation.

·

The total core length of 692.4 metres was logged and photographed. Core was
sampled at 0.3 metre intervals from 666.9m to 687.3m down the hole, a length
of 20.4m. This section represents the whole of the prospective potash unit. This
length totalled 68 samples.
Core is sawn using hydraulic oil as the lubricating agent to minimise core loss.
Half the core was retained and shrink wrapped to ensure it is well preserved
should further analysis be required.
Half core samples were bagged and secured with plastic ties for shipping to
ALS Seville for sample preparation.
Not applicable.

·

·
If non-core, whether riffled, tube sampled,
rotary split, etc. and whether sampled wet or
dry.
For all sample types, the nature, quality and
appropriateness of the sample preparation
technique.

·

·

·

Quality control procedures adopted for all subsampling stages to maximise representivity of
samples.
Measures taken to ensure that the sampling is
representative of the in situ material collected,
including for instance results for field
duplicate/second-half sampling.

·

Whether sample sizes are appropriate to the
grain size of the material being sampled.

·

·

·

·

·

·

Samples were half core taken at 0.3 metre intervals downhole. All samples
were sent to ALS in Seville for sample preparation. The whole sample was
dried and crushed to 70% passing -2 mm then a 250 g fraction was pulverised
to 85% passing -75 µm.
Sawing of core was conducted using oil based lubricant to minimise dissolution.

Three CRMs were submitted with the samples for SDP-014, three additional
control samples derived from half core from the same drillhole interval, 543.6m
to 543.9m from J15-02 which could be considered blanks as they have very low
levels of potash mineralisation (<1%) and one certified blank. A low grade,
moderate grade and high grade CRM (5.24%, 10.23% and 19.87% K+) were
submitted to cover the expected range of mineralisation in the drillhole.
Additionally, four crushed duplicates and four pulp duplicates were resubmitted
to ALS Loughrea.
Sample sizes are considered appropriate for the mineralisation type and
lithologies sampled. In addition, the quality control samples provide a duplicate
check on 10% of the sample population which when combined with the other
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Criteria

Quality of
assay data
and
laboratory
tests

JORC Code explanation

·

The nature, quality and appropriateness of the
assaying and laboratory procedures used and
whether the technique is considered partial or
total.

·

For geophysical tools, spectrometers,
handheld XRF instruments, etc., the
parameters used in determining the analysis
including instrument make and model, reading
times, calibrations factors applied and their
derivation, etc.
Nature of quality control procedures adopted
(e.g. standards, blanks, duplicates, external
laboratory checks) and whether acceptable
levels of accuracy (i.e. lack of bias) and
precision have been established.

·

Commentary
control samples represents a 22% check on the total. This is a good number of
samples to check the sampling and analysis and ensures any bias will be
highlighted by the quality control checks.
·
SDP-014 was analysed by XRF (for metals and other major constituents), ICPOES (soluble elements) and gravimetric analysis (insoluble residue) at ALS in
Loughrea.

·

No handheld devices were used to analyse the grade or mineralogical
composition of the samples for the purposes of this release.

·

Both Highfield and ALS maintained independent QA/QC programs including the
insertion of Certified Reference Material (CRM), duplicates and blanks.
An additional 10% check samples will be submitted in summer 2018 to the
“umpire” laboratory – Saskatoon Research Centre (SRC) in Canada. This will
provide an additional check on the results from this drill hole.
All three CRMs showed deviation on key values outside of three deviations
from their certified values . They broadly correlated with the values the tight
deviations and acceptable values on other control samples do not warrant
reanalysis.
Duplicates showed acceptable levels of internal agreement although insoluble
show much higher variability than other key elements, K, Mg, Ca, Na and S.
The accuracy and precision of the CRM, duplicate and blanks are within
acceptable levels for reporting of Exploration Results in accordance with the
JORC Code 2012.
ALS Loughrea analysed all check samples using both the ICP-OES
methodology and XRF. These methods showed acceptable levels of agreement
to support the precision of the testing program for blanks, CRMs and
duplicates.
SRK reviewed the analysis results in relation to the nearby mine workings and
concluded the sylvinite seam was not conclusively intersected. No other
surrounding drillholes have available information for comparison.
SDP-014 was not a twin hole.
Highfield receives all analysis data directly from the laboratories in electronic
format (xls or csv). This is transferred to a master database and is monitored for
QA/QC purposes.
SRK checked the transcription from the original laboratory certificate pdfs and
found no errors.
No adjustments were made to analysis results.
All new locations were surveyed before and after drilling by a licenced surveyor
using a differential GPS.

·

·

·
·
Verification
of sampling
and
assaying

·

The verification of significant intersections by
either independent or alternative company
personnel.

·

·

·
·

The use of twinned holes.
Documentation of primary data, data entry
procedures, data verification, data storage
(physical and electronic) protocols.

·
·

·
Location of
data points

Data
spacing and
distribution

·
·

·

Discuss any adjustment to assay data.
Accuracy and quality of surveys used to locate
drill holes (collar and down-hole surveys),
trenches, mine workings and other locations
used in Mineral Resource estimation.
Specification of the grid system used.

·

Quality and adequacy of topographic control.

·

Grid systems used were European Datum 50, updated to European Terrestrial
Reference System 1989 (ETRS89) for compatibility with modern survey
information.
All new locations were surveyed before and after drilling by a licenced surveyor.

·

Data spacing for reporting of Exploration
Results.

·

The results reported are within 500 metres of mine workings.

·

Whether the data spacing and distribution is
sufficient to establish the degree of geological
and grade continuity appropriate for the
Mineral Resource and Ore Reserve estimation
procedure(s) and classifications applied.

·

Not applicable.

·
·

·
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Criteria

Orientation
of data in
relation to
geological
structure

JORC Code explanation
·
Whether sample compositing has been
applied.
·
Whether the orientation of sampling achieves
unbiased sampling of possible structures and
the extent to which this is known, considering
the deposit type.
·

Sample
security

Audits
reviews

·

or

·

Commentary
·
Samples have been composited over the thickness of the identified potash bed
for reporting of exploration results.
·
The general strike of geology in the basin is NW-SE orientation.
·
The drillhole was orientated vertically, perpendicular to the main potash seasm
to ensure the true potash seam thickness was intersected.

If the relationship between the drilling
orientation and the orientation of key
mineralised structures is considered to have
introduced a sampling bias, this should be
assessed and reported if material.
The measures taken to ensure sample
security.

·

The results of any audits or reviews of
sampling techniques and data.

·

·

Chain of custody is managed by Highfield. The core is boxed at the rig and
transported to a secure facility for logging, photographing and cutting. Following
this, samples were bagged and secured with zip locks before they are shipped
to ALS laboratories in Seville.
SRK has completed a review of the results of SDP-014 which has concluded
the results from the drillhole are accurate and reliable and therefore can be
reported in accordance with the JORC Code.

Section Reporting of Exploration Results
(Criteria listed in the preceding section also apply to this section.)
Criteria
Mineral
tenement and
land tenure
status

JORC Code explanation
·
Type, reference name/number, location
and ownership including agreements or
material issues with third parties such as
joint ventures, partnerships, overriding
royalties, native title interests, historical
sites, wilderness or national park and
environmental settings.

·

·

·

Exploration
done by other
parties

·

The security of the tenure held at the
time of reporting along with any known
impediments to obtaining a license to
operate in the area.
Acknowledgment and appraisal of
exploration by other parties.

·

·

·

Commentary
The Sierra del Perdón tenements were issued as an Investigation Permit (PI) by the
Spanish authorities: Quiñones was issued as a PI under reference number of 35760
on 07/08/2012 and extended on 02/10/2015. Adiós was issued as a PI under
reference number of 35770 on 07/08/2012 and extended on 02/10/2015. Ampliación
Adiós was issued as a PI under reference number of 35880 on 14/02/2014 and
extended on 13/06/2017. The permits are due to be renewed for a further 3 years
from August 2018. The PIs cover a total area of 14,889 hectares and the entire
Sierra del Perdón deposit.
Geoalcali S.L, a wholly owned subsidiary of Highfield Resources Limited, are the
permit holders. There are no Joint Ventrures,, partnerships, royalties or other
commitments relating to the Investigation Permit.
Highfield Resources have completed a legal review which concluded its tenure to be
secure.

Potash was first discovered in the Ebro Basin in the Catalonia area in 1912 at Suria
after the potash discoveries in Germany (Moore 2012). Salt was first discovered
through drilling, later followed by four economic potash mining zones with a
combined total thickness of 2.0 to 8.0m (Stirrett and Mayes 2013). The potash
horizons in the area were identified to cover approximately 160 square kilometers
(km2) at depths of approximately 500m subsurface, unless they were brought closer
to surface by anticlinal or tectonic structures (Stirrett and Mayes 2013). Several
deposits were located in the Catalonia area, including Cardona, Suria, Fodina,
Balsareny, Sallent, and Manresa. Several of these areas were developed into mines
and are all flanked by anticlinal structures. The potash deposits in the Navarre region
were not located until later, in 1927, through comparative studies to the deposits
found at Catalonia (Stirrett and Mayes 2013). The exploration efforts later led to the
development of a mine near Pamplona and Beriain.Historical exploration was
completed by E.N. Adaro in 1989-1990, however, potash was first discovered as
early as 1927.
The Sierra del Perdón Potash Project represents the westernmost potash deposit of
Navarre basin. The deposit was discovered in 1929 based on the assay of brines
sourced from Guendulain springs area, 5.5km southwest of Pamplona City. On June
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Criteria

JORC Code explanation

·

·

Geology

·

Deposit type, geological setting and
style of mineralisation.

·
·

·

·

Commentary
23, 1929, the first drill hole completed intersected 9m at 13.92% K2O to 78m deep.
Additional regional exploration was begun in Navarre, first by the Spanish
government with five holes across the area; one each in Pamplona, Subiza,
Guendulain, Javier and Tafalla. This was followed by more detailed work in the
Sierra del Perdón area beginning with e.n. adaro (historical drill holes 1 to 21),
probably conducted in the 1950s, and then by Potassa de Navarra, SA (historical drill
holes 22 to 25).
Production at Pamplona began in 1963 with a capacity of 250,000 tonnes per year
(tpy) of K2O. A thick carnallite horizon overlies the sylvinite, so, in 1970, a refinery
with the capacity for 300,000 tpy was built to accommodate carnallite from the
Esparza (Stirrett and Mayes 2013). Carnallite mining was ceased in 1977. Inclined
ramps for the mine were located near Esparza, reaching the centre of the mine, with
further shafts located at Beriain, Guendulain and Undiano. In 1982, 2.2 Mt of sylvinite
were extracted with an average K2O grade of 11.7% (Stirrett and Mayes 2013). The
operations in Navarre were closed in the late 1990s.
In 1983, a 2D seismic survey was run for e.n. adaro by CGG over the Sierra del
Perdón property (e.n. adaro 1985a and b). This consisted of 22 lines totalling 111 km
(Figure A-4). Earlier work included a seismic campaign in 1963 and a minie-sosie
(shallow seismic using a vibration-rammer source) campaign in 1979 and a
vibrosesimic program by Otono in 1981. The resulting structure maps for both the top
(“techo”) of salt (base of Marl), with major faults, were developed by CGG in
combination with the regional seismic records, field maps, satellite imagery and drill
hole data. Additional surfaces identified at that time include the unconformity at the
Miocene conglomerates, the base of the Galar Sandstone and the resulting
isopachs. In addition, early work identified an area of possible erosion in the upper
salt along the interpreted anticline. The potash-bearing zones lack any
velocity/density contrasts within the salt; it is not possible to detect potash or map the
structure of the zone directly.
The geological description below is taken from the Highfield Resources ASX Release
dated 7 April 2015 and details the geology of the Sierra del Perdón Basin.
The Upper Eocene potash deposits occur in the sub-basins of Navarre and Aragón
provinces within the larger Ebro Basin (Figure A-1). The Navarrese sub-basins
include Sierra del Perdón, Muga-Vipasca (Javier) and adjoining Pintano deposits.
This potash deposit contains a 100-m-thick Upper Eocene succession of alternating
claystone and evaporites (anhydrite, halite, and sylvite). The evaporites accumulated
in the elongated basin at the southern foreland of the Pyrenean range (Busson and
Schreiber 1997). The evaporites overlie marine deposits and conclude in a
transitional marine to non-marine environment with terrigenous influence. Open
marine conditions existed in the Eocene-Oligocene epochs progressing to a more
restricted environment dominated by evaporation and the deposition of marl,
gypsum, halite, and potassium minerals. Later, tectonism and resulting salt
deformations formed broad anticlines, synclines and overturned beds, which created
outcrops of the evaporite sequence. The Sierra del Perdón sub-basin is notably
different from the eastern Javier Pintano basins, with predominantly carnallite
mineralisation overlying sylvinite, suggesting a more immature diagenesis because
carnallite is considered primary and sylvinite secondary. The formation of the
evaporites is further influenced by the basin restriction, and paleo highs and lows
which are perhaps defined by block faulting as well as the main structural basin
bounds.
The different basins are separated by orogenic events developing in the north and
south as turbidite basin carbonate platforms. Towards the end of the Eocene epoch,
the sedimentation axis migrated south to the Jaca-Pamplona Basin, on which the
Oligocene materials were deposited. The pre-evaporitic basin sedimentation occurs
in a context of continuous tectonic compression during the Eocene and Oligocene
epochs, as synsedimentary tectonics of the end of the orogeny, with pronounced
sediment influx. The influence of the turbidites towards the end of the Eocene epoch
in the Bartoniense series from the northwest into the basin as the Belsue Formation
is indicative of continued subsidence.
At the east end of the basin, the evaporite levels crop out, and the evaporites are
largely dissolved, exhibiting the remnants of the upper banded clays which
unconformably overlie the Pamplona Marls. In some cases they are altered to
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Criteria

JORC Code explanation

·

·

·

·

·

Commentary
gypsum and fibrous halites. The evaporites are part of a synclinal structure with the
main axis plunging to the west. The syncline is compartmented in 3 sub-blocks which
are separated by faults. The northern edge of the syncline is usually affected by the
erosion with an inclination towards the south. The deposit has a gentle slope of 12
degrees (º), with a depth from between 60 and 70 m (elevation +700 m) to 1,100 m
(elevation –400 m) in a north-south extension of 5 to 6 km. Oligio-Miocene
conglomerates unconformably overlie the southern flank.
The Sierra del Perdón basin is dominated by the SW-NE fault system named, from
the south to the north, Falla (fault) de Subiza and Falla de Esparza, with several
unnamed but numbered faults in between the major ones.The faults are preevaporitic and therefore have influenced deposition within the basin and driven the
historic mine advance. The faulted blocks are uplifted in the north (Falla Esparza)
and the SE (Falla Subiza) and downdropped in the center which represents the
depocenter.
Displacement along Esparza is approximately 300m and between 600m and 800m in
Subiza (Menendez 1971; del Valle 1978). The area has been separated into mining
blocks, Guendulain, Beriain, Subiza and Undiano. (An additional area lies between
the major fault and represents the basin’s synclinal axis that has not been mined
because it plunges and deepens. No drill holes have penetrated the salts so the
depth of syncline is interpreted through historic seismic records. This area may also
represent an offset similar to what is seen in the east, the Flexura de Ruesta that
divides the Javier and Pintano sub-basin. [Empresa Nacional Adaro Investigaciones
Mineras {e.n. adaro} 1988–1991]). An anticline interpreted from the historic seismic
records crosses the basin NW-SE and may define an area where the upper salt has
been eroded.
Potash is used to describe any number of potassium salts. By and large, the
predominant economic potash is sylvite: potassium chloride (KCl) usually occurring
mixed with halite to form the rock sylvinite, which may have a potassium oxide (K2O)
content of up to 63%. Carnallite, a potassium magnesium chloride (KCl•MgCl2•6H2O)
is also abundant, but has K2O content only as high as 17%. “Carnallite” is used to
refer to the mineral and the rock interchangeably, although “carnallitite” is the more
correct terminology for the carnallite and halite mixture. Besides being a source of
lower grade potassium, carnallite involves a more complex production process, so it
is less economically attractive than is sylvite.
The depositional environment is that of a restricted marine basin, influenced by
eustasy, sea floor subsidence, and/or uplift and sediment input. It is suggested that
the Ebro Basin is the result of a combination of reflux and drawdown. Reflux
describes a basin isolated from open marine conditions, and thereby characterised
by restricted inflow, increased density, and increased salinity. Drawdown is the result
of simple evaporation in an isolated basin, and brine concentration and precipitation,
consistent with the classic “bulls-eye” model (Garrett 1996). In this case, the Ebro
Basin is further influenced by erosion at its edges due to contemporaneous and postdepositional uplift which results in localised shallowing and sediment influx (Ortiz and
Cabo 1981) ) transitioning from marine to continental-type deposits. In the classic
“bulls-eye” model, a basin that is cut off from open marine conditions will experience
drawdown by evaporation in an arid to semi-arid environment. In the absence of
sediment influx, precipitation will proceed from limestone to dolomite to gypsum, and
anhydrite to halite. Depending on the composition and influences of the brine at that
time, the remaining potassium, magnesium, sulfates, and chlorides will progress
from potassium and magnesium sulfates to sylvite and then carnallite. It is proposed
herein that the formation of carnallite and sylvite be described as primary and
secondary, respectively.
In the Sierra del Perdón Potash Project area, the mineralogy is dominated by
carnallite over sylvinite, which is medium red-orange and white, largely coarse
crystalline in bands and in heavily brecciated beds containing high levels of insoluble
material, largely fine-grained clays, anhydrite, and marl. The alternation from
carnallite to sylvinite is not always complete and may vary from one bed to the next
but it always occurs in the lower part of the sequence. The upper potash beds
transition to finely banded light brown marls and clays which may exhibit salt veining
and distortion as well as influx of dark grey clays and mudstones, representing the
transition of the basin from marine to continental via basin-filling. The salts just below
the potash tend to be dark grey to black. In some lower beds, halite becomes
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Criteria

JORC Code explanation

·

Commentary
brownish, sandy to coarsely granular sand and sandstone as sediment influx from
the Basin edges. The literature denotes this salt as “sal vieja” or “old salt” (Ortiz and
Cabo 1981). The evaporite beds and bands, in general, are separated by fine to very
coarse crystallised and recrystallised salts, generally grey, sometimes light-tomedium honey brown or white, with anhydrite blebs, nodules, and clasts.
Three potash seams are present in the basin which are sometimes separated by
halite beds. These are the Upper Carnallite Layer (CU), the Lower Carnallite Layer
(CL) and the Sylvinite Layer (SYL).
Analysis information is shown in the body of this release in Table 2.

·

SdP-014: X: 605816.353, Y:4728464.160, RL: 601.786

·
Drill
hole
information

·

·

Data
aggregation
methods

·

·

·
Relationship
between
mineralisation
widths
and
intercept
lengths

·

·

·

Diagrams

·

A summary of all information material to
the understanding of the exploration
results including a tabulation of the
following information for all Material drill
holes:
o easting and northing of the drill
hole collar
o elevation or RL (Reduced
Level—elevation above sea
level in metres) of the drill hole
collar
o dip and azimuth of the hole
o down hole length and
interception depth
o hole length.
If the exclusion of this information is
justified on the basis that the information
is not Material and this exclusion does
not detract from the understanding of
the report, the Competent Person
should clearly explain why this is the
case.
In reporting Exploration Results,
weighting averaging techniques,
maximum and/or minimum grade
truncations (e.g. cutting of high grades)
and cut off grades are usually Material
and should be stated.
Where aggregate intercepts incorporate
short lengths of high grade results and
longer lengths of low grade results, the
procedure used for such aggregation
should be stated and some typical
examples of such aggregations should
be shown in detail.
The assumptions used for any reporting
of metal equivalent values should be
clearly stated.
These relationships are particularly
important in the reporting of Exploration
Results.
If the geometry of the mineralisation with
respect to the drill hole angle is known,
its nature should be reported.
If it is not known and only the down hole
lengths are reported, there should be a
clear statement to this effect (e.g. ‘down
hole length, true width not known’).
Appropriate maps and sections (with
scales) and tabulations of intercepts
should be included for any significant
discovery being reported. These should
include, but not be limited to a plan view

·

The drillhole dips at 90 , with an azimuth of 000.

·

Hole total length is 692.40 m intercepting first appearance of potash at 666.35 m.

·

The sylvinite layer is not present in this drillhole although traces of sylvinite occur
beneath the lower carnallite layer this is insufficient evidence to suggest the drillhole
intersected this horizon.

·

Composites by weighted average were made from the geochemical data to optimise
grade and thickness of the mineralised seams in both the new and historical data.
All grades are presented in percentage of K2O over a selected interval.

·

·
·

·

SDP-014 is drilled vertically as to best perpendicularly intersect the expected
mineralisation.
Data on bed angle and orientation were incorporated into geological database to
calculate the true thickness of the beds intersected.

Appropriate maps and diagrams are included in the body of this release.
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Criteria

Balanced
reporting

Other
substantive
exploration
data

Further work

JORC Code explanation
of drill hole collar locations and
appropriate sectional views.
·
Where comprehensive reporting of all
Exploration Results is not practicable,
representative reporting of both low and
high grades and/or widths should be
practiced to avoid misleading reporting
of Exploration Results.
·
Other exploration data, if meaningful
and material, should be reported
including (but not limited to): geological
observations; geophysical survey
results; geochemical survey results; bulk
samples—size and method of treatment;
metallurgical test results; bulk density,
groundwater, geotechnical and rock
characteristics; potential deleterious or
contaminating substances.
·
The nature and scale of planned further
work (e.g. tests for lateral extensions or
depth extensions or large-scale step-out
drilling).
·
Diagrams clearly highlighting the areas
of possible extensions, including the
main geological interpretations and
future drilling areas, provided this
information is not commercially
sensitive.

Commentary

·

All results are included in the body of this release.

·

Not applicable.

·

Ongoing exploration work is intended for the interpreted extensional areas of the
deposit, eastern extent of the Sierra del Perdón Project however this is currently
unplanned.

Section 2: Estimation and Reporting of Mineral Resources
No new information regarding the estimation and reporting of mineral resources is presented.

Section 3: Estimation and Reporting of Ore Reserves
No mineral reserves are reported.
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Appendix 5B
Mining exploration entity and oil and gas exploration entity quarterly report
+Rule 5.5

Appendix 5B
Mining exploration entity and oil and gas exploration entity
quarterly report
Introduced 01/07/96 Origin Appendix 8 Amended 01/07/97, 01/07/98, 30/09/01, 01/06/10, 17/12/10, 01/05/13, 01/09/16

Name of entity
HIGHFIELD RESOURCES LIMITED
ABN

Quarter ended (“current quarter”)

51 153 918 257

31 March 2018

Consolidated statement of cash flows
1.

Cash flows from operating activities

1.1

Receipts from customers

1.2

Payments for

Current quarter
$A’000

Year to date
(3 months)
$A’000

(2,595)

(2,595)

(b) development

-

-

(c) production

-

-

(d) staff costs

(789)

(789)

(79)

(79)

(a) exploration & evaluation

(e) administration and corporate costs
1.3

Dividends received (see note 3)

-

-

1.4

Interest received

2

2

1.5

Interest and other costs of finance paid

-

-

1.6

Income taxes paid

-

-

1.7

Research and development refunds

-

-

1.8

Other (provide details if material)

-

-

1.9

Net cash from / (used in) operating
activities

(3,461)

(3,461)

(7)

(7)

(b) tenements (see item 10)

-

-

(c) investments

-

-

(d) other non-current assets

-

-

2.

Cash flows from investing activities

2.1

Payments to acquire:
(a) property, plant and equipment

+ See chapter 19 for defined terms
1 September 2016
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Consolidated statement of cash flows
2.2

Current quarter
$A’000

Year to date
(3 months)
$A’000

Proceeds from the disposal of:
(a) property, plant and equipment

-

-

(b) tenements (see item 10)

-

-

(c) investments

-

-

(d) other non-current assets

-

-

2.3

Cash flows from loans to other entities

-

-

2.4

Dividends received (see note 3)

-

-

2.5

Other (provide details if material)

-

-

2.6

Net cash from / (used in) investing
activities

(7)

(7)

3.

Cash flows from financing activities

3.1

Proceeds from issues of shares

-

-

3.2

Proceeds from issue of convertible notes

-

-

3.3

Proceeds from exercise of share options

-

-

3.4

-

-

3.5

Transaction costs related to issues of
shares, convertible notes or options
Proceeds from borrowings

-

-

3.6

Repayment of borrowings

-

-

3.7

Transaction costs related to loans and
borrowings

-

-

3.8

Dividends paid

-

-

3.9

Other (provide details if material)

-

-

3.10

Net cash from / (used in) financing
activities

-

-

4.

Net increase / (decrease) in cash and
cash equivalents for the period

4.1

Cash and cash equivalents at beginning of
period

65,577

65,577

4.2

Net cash from / (used in) operating
activities (item 1.9 above)

(3,461)

(3,461)

4.3

Net cash from / (used in) investing activities
(item 2.6 above)

(7)

(7)

4.4

Net cash from / (used in) financing activities
(item 3.10 above)

-

-

4.5

Effect of movement in exchange rates on
cash held

2,837

2,837

4.6

Cash and cash equivalents at end of
period

64,946

64,946

+ See chapter 19 for defined terms
1 September 2016
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5.

Reconciliation of cash and cash
equivalents

Current quarter
$A’000

Previous quarter
$A’000

at the end of the quarter (as shown in the
consolidated statement of cash flows) to the
related items in the accounts
5.1

Bank balances

64,946

65,577

5.2

Call deposits

-

-

5.3

Bank overdrafts

-

-

5.4

Other (provide details)

-

-

5.5

Cash and cash equivalents at end of
quarter (should equal item 4.6 above)

64,946

65,577

6.

Payments to directors of the entity and their associates

6.1

Aggregate amount of payments to these parties included in item 1.2

709

6.2

Aggregate amount of cash flow from loans to these parties included
in item 2.3

-

6.3

Include below any explanation necessary to understand the transactions included in
items 6.1 and 6.2

Current quarter
$A'000

Payments for Directors’ fees and salaries - $709k

Current quarter
$A'000

7.

Payments to related entities of the entity and their
associates

7.1

Aggregate amount of payments to these parties included in item 1.2

-

7.2

Aggregate amount of cash flow from loans to these parties included
in item 2.3

-

7.3

Include below any explanation necessary to understand the transactions included in
items 7.1 and 7.2

N/A

+ See chapter 19 for defined terms
1 September 2016
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8.

Total facility amount
at quarter end
$A’000

Financing facilities available
Add notes as necessary for an
understanding of the position

Amount drawn at
quarter end
$A’000

8.1

Loan facilities

-

-

8.2

Credit standby arrangements

-

-

8.3

Other (please specify)

-

-

8.4

Include below a description of each facility above, including the lender, interest rate and
whether it is secured or unsecured. If any additional facilities have been entered into or are
proposed to be entered into after quarter end, include details of those facilities as well.

N/A

$A’000

9.

Estimated cash outflows for next quarter

9.1

Exploration and evaluation

9.2

Development

-

9.3

Production

-

9.4

Staff costs

(743)

9.5

Administration and corporate costs

9.6

Other (provide details if material)

-

9.7

Total estimated cash outflows

(3,875)

10.

Changes in
tenements
(items 2.1(b)
and 2.2(b)
above)

10.1

Interests in
mining tenements
and petroleum
tenements
lapsed,
relinquished or
reduced

10.2

Interests in
mining tenements
and petroleum
tenements
acquired or
increased

(3,199)

67

Tenement reference and
location

+ See chapter 19 for defined terms
1 September 2016

-



Nature of interest

Interest at
beginning
of quarter

Interest
at end
of
quarter

-

-

-

-

-
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Compliance statement
1

This statement has been prepared in accordance with accounting standards and policies which
comply with Listing Rule 19.11A.

2

This statement gives a true and fair view of the matters disclosed.

Date: 11 April 2018

Sign here:
(CFO)
Print name:

Mike Norris

Notes
1.

The quarterly report provides a basis for informing the market how the entity’s activities have
been financed for the past quarter and the effect on its cash position. An entity that wishes to
disclose additional information is encouraged to do so, in a note or notes included in or attached
to this report.

2.

If this quarterly report has been prepared in accordance with Australian Accounting Standards,
the definitions in, and provisions of, AASB 6: Exploration for and Evaluation of Mineral
Resources and AASB 107: Statement of Cash Flows apply to this report. If this quarterly report
has been prepared in accordance with other accounting standards agreed by ASX pursuant to
Listing Rule 19.11A, the corresponding equivalent standards apply to this report.

3.

Dividends received may be classified either as cash flows from operating activities or cash flows
from investing activities, depending on the accounting policy of the entity.

+ See chapter 19 for defined terms
1 September 2016
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