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The Virtual Conference Experiment (2020-present): Reflections from vEGU21
Charlie Compton-Jones, Camborne School of Mines, University of Exeter
In the spring of 2021 EGU took its annual meeting online for a second year running as conferences continued to be disrupted by the pandemic. Unlike EGU in 2020, however, vEGU21 planned to introduce a much
more ambitious approach to the traditional virtual conference format by taking their popular PICO
(presenting interactive content) online.
The first week of online events included the streaming of a series of medal lectures and live short courses
while the second week hosted the vPICO sessions. Within these sessions, rather than the traditional pitch
and interactive presentation EGU has become known for, attendees had the opportunity to present a live 2minute pitch, with a small number of “solicited” 5 and 10 minute talks, and also upload additional display
files in lieu of the interactive presentation. As usual, abstracts were sorted into 2 main broad disciplinary
sessions which included atmospheric sciences to geomorphology (AS-GM), and geochemistry, mineralogy,
petrology and volcanology to tectonics and structural geology (GMPV-TS), and everything in between.
The first day of vPICO sessions was unfortunately marred by
some, possibly predictable, technical issues with the inbrowser presentation format struggling to handle the vast
amount of traffic through the EGU website. This led to an
emergency shift to 2020’s favourite video call application
The online format allowed over 18,000 scientists
Zoom – perhaps symbolic of the 2020-2021 virtual conferfrom 136 countries to attend this year’s EGU, comence experiment; lots of promise while delivering slightly
pared to around 16,000 scientists from 113 countries
short on expectations. After the inevitable day one teething
from the last in person meeting in 2019—science has
problems (“Zoom-bombing” etc.) the sessions were running
never been so accessible.
smoothly and successfully by the second day and continued
to do so for the duration of the second week under the guidance of some very patient conveners, without
whom the conference would not have been half as successful as it was.
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Having attended and presented at three virtual conferences across 2020-21, it is clear that the large-scale
international conferences suffer as a result of technical difficulties, time zone issues, and often disengaged
contributors (I have lost track of the amount of presenters that were absent or late without notice, leaving
the session convenors in the lurch). As an early career researcher there is no substitute for the experience
of attending these events in person, not just for the incredible networking opportunities and the privilege
of presenting in front your peers, but also the ability to engross fully in new cultures and climates – not
even a mid-summer British heatwave could soften the blow of missing out on Goldschmidt Hawaii in 2020.
At this stage of my PhD (towards the end of my 2nd year) I have only attended one conference in person,
and while transport logistics, (in)accessibility and the carbon footprint issue still remain a significant mark
on large international conferences, online conferences just can’t replicate the benefits to early career researchers of in person conferences and I am certainly wishing for a swift return to the tried and tested format – I’m even starting to miss the taste of stewed coffee and the limited, albeit growing, selection of vegetarian crudités. That being said, it would certainly be a missed opportunity to not integrate the overwhelmingly positive aspects of the online format, such as global accessibility (see pop-out box), into all future international conferences where talks are live streamed or recorded and streamed at the leisure of the online
audience. Doing so would allow researchers from any location or background to participate in the viewing
and sharing of science, which is something we should all be striving for. After all, exclusivity is so 2019.

Cobalt in the Lake District: Characterising As-Bi-Co-Cu-bearing Minerals at Scar
Crags and Dale Head North.
By Adam Eskdale, Department of Earth Sciences, Royal Holloway University of London

Critical Metals - A Dire Need
Metals and non-metals classified as critical for the
development of a sustainable future (Energy Critical
Elements – ECE) have become an absolute priority
for our society. These include, but are not limited
to, Be, Co, Ga, Ge, In, Mg, Nb, Platinum Group
Metals, Rare Earth Elements, Sb, Ta, and W
(European Commission, 2020). Cobalt is an especially important case and primary deposits for the metal are not yet fully understood. Research to explore
cobalt-bearing deposit types is therefore essential
for a carbon-neutral future in our society , especially as Co is an integral component within Co-Li
batteries used by electric vehicles. Although currently no mining is taking place in the Lake District,
there is a wide variety of mineralisation styles which
provides an interesting case study to help in understanding the various deposit styles in which critical
metals occur.
The Lake District Polymetallic Veins
The Lake District is a region within Cumbria (Fig. 1)
with lithologies ranging from the Early- Ordovician

to Late Silurian, surrounded by Carboniferous limestone and Permian–Triassic sediments (Bennison
and Wright, 1969; Anderton et al., 1979; Hunter and
Eastbrook, 2004; Stone et al., 2010). A series of intrusive lithologies emplaced throughout the region,
originating during the later stage of the Caledonian
Orogeny, and are thought to be linked at depth as
an extended batholith (Firman and Lee, 1986; Millward, 2002; Fig. 1).
The main lithologies of the Lake District can be summarised into three main groups: (1) the Skiddaw
Group (Skiddaw Slates); (2) the Borrowdale and Eycott Volcanics; and (3) the Windermere Supergroup,
with the 1 and 2 of Ordovician age and group 3 of
Silurian age (Fig. 1). There are have been several
episodes of hypogene mineralisation across the region (Fig. 1), occurring as mineralised veins, skarns,
greisens and sedimentary ores. Cobalt-bearing minerals are noted to be most likely to associate with
the Cu-Fe-As localities, with historic mining for Co
taking place at Scar Crags in the 19th and 20th centuries.
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The cobalt-bearing minerals present are: Co-bearing
arsenopyrite; glaucodot ((Co0.50Fe0.50)AsS); alloclasite (Co1–xFexAsS, with x = 0.00–0.35); and cobaltite
(CoAsS). The sulfides and sulfarsenides are found as
highly fractured grains within quartz and radiatingchlorite gangue. Arsenopyrite is the most abundant
sulfide, associated with the Co-Ni-Fe-bearing sulfarsenides (Fig. 2). The arsenopyrite is always Cobearing (up to 4.2 wt.%) with no apparent zoning,
something that is seen at Dale Head North.
Table 1: Mineralogy (in alphabetical order).

Fig. 1: Simplified geological map of the Lake District area (UK), including the two studied localities (adapted after Stanley and
Vaughan 1982).

Despite historic extraction, the genetic origin of
these cobalt ores is not fully understood and several arguments currently exist for their formation.
Understanding how these minerals formed and
how that varies across the region could help to facilitate genetic models for more economic prospects in geologically similar areas.
Scar Crags

Dale Head North

The mineralised veins at Scar Crags occur in the
‘bleached’ rocks of the metasomatic aureole
known as the Crummock Water Aureole (Cooper
et al., 1988). The siltstones and mudstones appear
paler in the field, almost hornfelsed, and were deformed by the Caledonian Orogeny, seen through
both local- scale folding and faulting. The mineralisation infilled the fault planes, indicating a relationship between the two events. Base-metal sulfides and cobalt-bearing minerals constitute the
bulk of the mineralisation (Table 1).

Mineralisation at Dale Head North is emplaced
within the Buttermere Formation, part of the Skiddaw Group, in close proximity to the Borrowdale
Volcanics (Fig. 1). Like Scar Crags, this deposit is CuFe-As ore-bearing with cobalt-bearing minerals;
however, there is less diversity in cobalt mineral
species. Only Co-bearing pyrite and cobaltite (Fig. 3;
Table 1) are noted. Pyrite, chalcopyrite and arsenopyrite (Fig. 3) are the most abundant ore minerals,
hosted in quartz and radiating chlorite.
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Fig. 2: (a–i) Photomicrographs of mineralisation from Scar Crags. All: Alloclasite, Bi: Native bismuth, Bis: Bismuthinite, Apy: Arsenopyrite,
Chl: Chlorite, Cob: Cobaltite, Ccp: Chalcopyrite, Gla: Glaucodot, Ni-Gla: Ni-bearing glaucodot, Qz: Quartz. (a, b) parallel-polars observation. (c
–i) crossed-polars observation.

The arsenopyrite show concentric zoning (a reflection of fluctuating As-Sb content) but has insignificant Co content. The cobaltite here is also more Ni
-rich (3 wt.%) compared to Scar Crags. Various other ECE-bearing minerals were identified using SEM
-EDS, specifically: apatite, allanite, (Ce,Ca,Y,La)2
(Al,Fe+3)3(SiO4)3(OH),
cassiterite,
stannite
(Cu2FeSnS4), rutile and zircon.

Two minerals, attributed speculatively to the
breakdown of allanite, were defined tentatively as
rare earth element (REE) minerals: ‘Y-LREE fluorocarbonates’ (possibly a mineral of the bastnäsite
group) and ‘Y-Ti-HREE phosphate’ (probably xenotime) on the basis of EDS analysis (Table 1).

Fig 3: (a–f) Photomicrographs of mineralisation from Dale Head North. Apy: Arsenopyrite, Bi: Native bismuth, Bis:
Bismuthinite, Ccp: Chalcopyrite, Mrc: Marcasite, Po: Pyrrhotite, Py: Pyrite, Sp: Sphalerite. (d, e) Crossed-polars observation, all other photos taken in parallel-polars mode.
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What Could This All Mean?
Several new conclusions have been drawn based on
this investigation. The first is that more critical metal-bearing mineral species have been identified at
each of the two localities, including Ni-bearing sulfarsenides at Scar Crags. The second is that significant amounts of other elements were identified
within arsenopyrite, notably Co, Ni and/or Sb. This
has implications for previous work which used arsenopyrite as a geothermometer (Ixer et al., 1979);
this has now been identified to contain significant
amounts of trace elements (>1 wt.%), and so cannot
be used in this way. At both Scar Crags and Dale
Head North, cobalt-bearing minerals occur earlier in
the paragenesis, followed by a later base-metal
bearing mineralisation. This similarity indicates that
the mineralising fluids could have had a similar
metal content, a similar method / conditions for
precipitation, and potentially the same source. If
more localities share this paragenetic sequence, it
may indicate that the cobalt could have been a regional- scale mineralisation event.
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#ThinsectionThursday Twitter Feature
A slightly different Twitter post has been shortlisted for this feature! Can you help identify the mineral in
this #ThinsectionThursday post?
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My First South-West England Field Experience
By Ece Karat, MRes Student, Camborne School of Mines, University of Exeter

At the beginning of the pandemic period, it was a dream for all of us to visit our universities, let alone go out in
the field. However, with the acceleration of vaccination, arranging a field trip to see the outcrops and mineralisation in Cornwall and Devon for a week in May 2021 was a truly unique opportunity as an international student. The first photo is of the Permian dune formations on the SW coastal path north of Dawlish station (Fig.
1). It is really worth seeing that this sandstone formation, which was deposited in a desert environment during
the Permian period, is now outcropping next to the ocean. This location is also important to me as it was the
first geological formation I saw in the UK because these structures caught my eye during my first train journey
from London to Penryn.
Minions and the Cheesewring have a Neolithic and industrial heritage landscape and are located very close to
Liskeard and Bodmin Moor. The Hurtlers stone circles, monuments of the Bronze Age in the Minion region,
contain circles made of granite stones in 7 different regions close to each other. Although the purpose of these
monuments is still unknown, it is a fact that structures similar to Stonehenge are seen in this region. In
Cheesewring, on the other hand, an outcrop of granite slabs that formed by weathering over a long period appears in a structure worth seeing (Fig. 2). The name derives from the resemblance of the piled slabs to a
"cheesewring", a press-like device that was once used to make cheese.

Fig. 2: Minions and the Cheesewring.

Fig. 1: Permian dune formation at SW coast path
north of Dawlish station .

As someone who wants to specialize in mineral deposits, seeing the mining sites and mineralization in the
Cornwall region was one of my favourite things to do. One of these sites, Cligga Head, is located between Perranporth, which has one of Cornwall's beautiful beaches, and St. Agnes, and where tin and wolframite mining
were considered economically important in the 1940s. It is possible to see with wolframite and cassiterite minerals in quartz veins along with quartz‐tourmaline greisen bordered veins including quartz and white Li‐rich micas with tourmaline, topaz, fluorite and chlorite (Fig. 3). The joint sets of the granite caused by internal contractional stresses within the granite form an antiform with a WSW‐trending axis followed by a synform heading
from the north to the south. These joints acted as conduits for fluid flow for the tightly spaced, steeply dipping
E‐W striking quartz‐tourmaline greisen bordered veins.
Trevaunance Cove is located on the north coast of Cornwall in the seaside town of St. Agnes. This area is an

July 2021, 6(2). Page 6

ideal place to see multiple crosscutting mineralisation and faulting events. Cu‐Sn lodes run almost parallel to Trevaunance Beach (ENE‐WSW). The best location of this lode is at Star Beach which is readily accessible from beach level (Fig. 4). The lodes consist of central quartz‐tourmaline veins with tourmaline
chlorite‐fluorite mineralised borders and extensive hematite staining. The mineralised borders extend
for variable distances into the metasediments. Sulfide minerals, including chalcopyrite, arsenopyrite, pyrite and sphalerite along with cassiterite are disseminated predominantly in the borders, particularly at
the contact with the metasediments.
Finally, all the geological structures and mineralization I observed not only contributed to my geological
knowledge, but also taught me once again that geology is universal.

Fig. 3: Tightly spaced, steeply dipping quartz‐tourmaline
sheeted greisen veins in the northern quarry at Cligga
Head.

Fig. 4: Southerly dipping, Qtz-Tur-Chl-S lode exposed on
Star Beach.

THE ORE DEPOSITS HUB
The Ore Deposits Hub is an open talks platform, filling in the gap left by conference and meeting cancellations
throughout 2020 as a result of the COVID-19 pandemic. This has since continued into 2021. Researchers, academics and industry representatives can present online talks covering a whole host of subjects across the economic geology spectrum. Talks already given can be found at: https://www.youtube.com/oredepositshub

Upcoming talks ahead of the summer break:
(Wed, 28th July, 7:00am) Julie Rowland – Aotearoa New Zealand’s metal-transfer superhighway and the golden trigger
(Wed, 28th July, 5:00pm) Richard Herrington – The history of life (and massive sulfides) at hydrothermal
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A) Uluru, Northern Territory, Australia. B) Mt Rushmore, South Dakota, US. C) Mount Fuji, Japan.
D) Mount St Helens, Washington, US. E) Lake Toba, North Sumatra, Indonesia. F) Lake Hillier, Recherche Archipelago , Western Australia
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No scale bars to make it harder!

Can You Identify These Famous Geology Landmarks From Above?

Conversation running low in the office? Try these mineralogy jokes!

What do you get when you mix sulfur, tungsten and silver? SWAg.

What did the gold say to the pyrite? You're a fool and a fake.

What do you call a benzene ring with all iron atoms instead of carbon atoms? A Ferrous wheel

Notes

Editorial

Get Involved
If you would like to become more involved in the AMG,
elections are held yearly at the AGM. Spaces for Student Representatives come up regularly. If you would like to be considered
for a committee spot please email Eimear Deady (Chair).

AMG Postgraduate Bursaries

Thank you to those who have contributed to this issue of
Applied Mineralogist. Please forward any articles, comments or
notices of events and conferences to amgminsoc@gmail.com. All
previous issues of Applied Mineralogist are available at:
www.minersoc.org/amg-applied-mineralogist

Calendar

The AMG provides bursaries for postgraduate students in
the disciplines of Applied Mineralogy, Crystallography, and Petrology and Geochemistry. Bursaries are intended to support
conference attendance and associated travel costs, although
other activities may be considered. Application guidelines can
be found at www.minersoc.org/amg-bursaries
Please note there are two bursary application deadlines
each year: 1st March and 1st September. Requests for funding
must be received well in advance of the event to allow for consideration by the committee.
Funding
We welcome applications from both individuals or organisations for funding in support of events covered in the AMG
remit. Further guidelines on how to apply can be found at
www.minersoc.org/amg-funding
About Us
Founded in 1963 by Norman F.M. Henry, the AMG is a special interest group of the Mineralogical Society of Great Britain and Ireland. We
encourage and promote the study and research of mineralogy applied to ores and related industrial mineral materials. This encompasses:
ore microscopy, fluid inclusions, nuclear minerals, coals, refractories, slags, ceramics, building materials, nuclear waste disposal, carbon
capture and storage, down-hole borehole alteration, and mineral-related health hazards.

Interested in joining the Mineralogical Society and Applied
Mineralogy Group?
Go to: https://www.minersoc.org/ for membership details.

