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Dear Readers, 

Editorial

After a small and well-deserved winter break, it was time to return to campus and continue 
with our studies. As always, this magazine will try to thoroughly cover the numerous events, 
activities and parties which have happened throughout the second period of this academic year. 
 
First, we will delve into the life of Frederieke, the secretary of the MV, who squeezed 
some time in her busy schedule and gave us an interview in the basement of Het 
Noorden. Since last edition, we decided to interview staff that were vital for our faculty 
and therefore, we arranged an interview with Karl-Heinz Wolf, the former director of 
the laboratory at CEG. Parents Day took place on November the 23rd, where parents 
of first- and second-year students could come and have a hands-on experience of our 
study programme. Some relatives of our students have given their insight on this day. 
 
Every student needs some guidance through their career. From concerns about your study progress, 
or your lack of it, Pascal de Smidt, the Study advisor of CEG will always try to give students a hand. 
 
The summary of Estela Fernandes’ Bachelor thesis and the Master thesis of Renske Taylor have been 
included in this edition. The editorial team would like to thank them both for sending their summaries. 
 
As always, I would like to thank Koen Weber for his quarterly puzzle. We have added the names of 
all who submitted their solutions to the puzzle. Beware reader, last period’s puzzle had numerous 
entries. Complete the puzzle as soon as possible, be the first to send your answers to our email and 
claim your free crate of beer! I would also like to add that you are very welcome to send input to 
our email, which you can find in the last page of the magazine, as we always want to improve this 
beloved miner magazine.

I would like to end this editorial with heartfelt and earnest Glück Auf.

Alonso Ocampo
President of the NRC
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Dear Readers, 

Presidential

Are you looking for a new challenge in an innovative professional 
environment?

Do you want to work with motivated colleagues from all over the world?

At Fugro, we are proud to deliver geo-intelligence and asset integrity 
solutions that contribute to a safe and liveable world. 

Fugro is an international organisation with many career opportunities in 
the Netherlands and abroad.

For more information, please visit our website:

https://www.fugro.com/careers

Fugro
www.fugro.com

Although it felt to me as merely a few weeks, we are starting the second half of the academic year. 
It has been an eventful period in which we, as the 128th board, had the honour to host various 
interesting activities and to lead this beautiful association. 

For me personally, the two week Company Days in the beginning of December was one of the most 
memorable events. As a high school student, I chose this study program because I liked the idea 
of the combination of different disciplines and the international opportunities. While studying I 
do not think I ever spoke to a classmate who knew exactly what he wanted to do after finishing 
his study. Just as it is very rare to talk to a bachelor student who already knows for sure which 
master they want to pick.  One of the reasons this never happened and I say this also from my 
own experience, is that this program is so broad and the possibilities so numerous that it is just 
very hard to make up your mind. This does not really help at explaining your life choices at family 
events. 

The Company Days, were therefore an enlightening experience. It brought me the opportunity to 
talk with many of our alumni, who all had stories to tell, which all started in Delft where they 
learned to combine their passion for the earth with practical math and physics skills. 

What was motivating to see, is that these alumni, were also very interested in us as students. 
Although our program is, as the name says, very applied, studying it can sometimes still feel a bit 
abstract and it is definitely not always clear how these things will be relevant in a day to day job. 
Seeing borehole logs and seismic images on the presentation slides of these alumni however, was a 
good realization of how relevant the subjects being taught to us are. 

Although all these amazing stories made it even more unclear for me which career path I liked 
the most and which one I would therefore pursue, at least I had some great anecdotes to tell my 
relatives during the Christmas holidays after they asked me what I was going to do with my life. 

With a warm and sincere Glück Auf,

Daniël Ernste
President of the Mijnbouwkudige Vereeniging
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Science News
ExxonMobil and FuelCell 
sign carbon capture 
agreement
November 20, 2019
ExxonMobil and FuelCell Energy, 
Inc. have signed a new, two-year 
expanded joint-development 
agreement to further enhance 
carbonate fuel cell technology for 
the purpose of capturing carbon 
dioxide from industrial facilities.

The agreement, worth up to 
US$60 million, will focus efforts 
on optimising the core technology, 
overall process integration and 
large-scale deployment of carbon 
capture solutions. ExxonMobil 
is exploring options to conduct a 
pilot test of next-generation fuel 
cell carbon capture solution at one 
of its operating sites.

https://www.
hydrocarbonengineering.com/
clean-fuels/20112019/exxonmobil-
and-fuelcell-sign-carbon-capture-
agreement/

Scientists find iron ‘snow’ in Earth’s core
December 19, 2019
TThe Earth’s inner core is hot, under immense pressure and snow-capped, 
according to new research that could help scientists better understand forces that 
affect the entire planet.
The snow is made of tiny particles of iron -- much heavier than any snowflake on 
Earth’s surface -- that fall from the molten outer core and pile on top of the inner 
core, creating piles up to 200 miles thick that cover the inner core.

https://www.sciencedaily.com/releases/2019/12/191219162350.htm

The cost of crystal mining
December 3, 2019
The crystal industry is growing fast, with celebrity endorsements driving up the sales of ‘healing’ stones such as amethyst, rose 
quartz and lapis lazuli. The boom has also sparked questions about sourcing, with concerns circulating around the extraction 
of materials from countries with histories of human rights and environmental abuses. So just how damaging is crystal mining? 
And who is leading the way in good practice?
The sudden rise in demand has raised concern, as the pressure is on to cut prices, and it is becoming increasingly difficult 
for stockists to confirm the origins of their products. As Emily Atkin at The New Republic extensively reported last year, the 
matter has prompted calls for ethical sourcing to become a necessity, rather than an afterthought, in the crystal business. Yet 
there are also some in the industry who say the sector is being unfairly demonised, turning the spotlight away from far more 
harmful practices seen in large-scale mining operations for minerals and materials with industrial uses.

https://www.mining-technology.com/features/the-cost-of-crystal-mining/
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Switch on switch 
off: rethinking how 
smaller deposits are 
mined 
December 5, 2019
Manufacturing of many modern technologies is reliant 
on the supply of several key metals and minerals. 
The European Union (EU) has highlighted their 
importance in a list of ‘critical raw materials’ that 
includes antimony, vanadium, tungsten, tantalum 
and 23 others. These minerals are considered ‘critical’ 
because their production is often limited to one or two 
large-scale deposits located in far-flung locations. This 
means supply disruption, particularly for Europe’s 
manufacturers, is only ever a trade dispute or transport 
bottleneck away. To ensure security of supply, a new 
UK-based project aims to help small to medium-sized 
mining companies exploit Europe’s own resources 
of these critical raw minerals that can be found in 
smaller-scale but high-grade deposits. Supported by 
€7m funding from the EU’s Horizon 2020 programme, 
the IMP@CT project proposes a new switch-on / 
switch-off mining paradigm that researchers say can 
improve the commercial viability of these modest 
deposits.

https://www.mining-technology.com/features/switch-
on-switch-off-rethinking-how-smaller-deposits-are-
mined/

Will Bright Star Betelgeuse Finally 
Explode? A Look at the Dimming Red 
Giant in Orion’s Shoulder 
January 3, 2020
Betelgeuse, a reddish star that’s one of the brightest in the 
night sky, has been noticeably “fainting,” or getting dimmer. The 
approximately 8.5 million-year-old star, which is part of the Orion 
constellation, has been one of the most recognizable stars in the sky 
because of its brightness and coloration. But this recent, dramatic 
fading has prompted scientists to suggest that the star might be 
entering a pre-supernova phase, dimming before it collapses and 
“dies” in a fiery supernova explosion. 

https://www.space.com/dimming-star-betelgeuse-red-giant-could-
explode-supernova.html

Mid-Devonian Archaeopteris Roots Signal Revolutionary Change in Earliest 
Fossil Forests
December 19, 2019
The origin of trees and forests in the Mid Devonian (393–383 Ma) was a turning point in Earth history, marking permanent 
changes to terrestrial ecology, geochemical cycles, atmospheric CO2 levels, and climate. However, how all these factors interrelate 
remains largely unknown. From a fossil soil (palaeosol) in the Catskill region near Cairo NY, USA, we report evidence of the oldest 
forest (mid Givetian) yet identified worldwide. Similar to the famous site at Gilboa, NY, we find treefern-like Eospermatopteris 
(Cladoxylopsida). However, the environment at Cairo appears to have been periodically drier. Along with a single enigmatic root 
system potentially belonging to a very early rhizomorphic lycopsid, we see spectacularly extensive root systems here assigned 
to the lignophyte group containing the genus Archaeopteris. This group appears pivotal to the subsequent evolutionary history 
of forests due to possession of multiple advanced features and likely relationship to subsequently dominant seed plants. Here we 
show that Archaeopteris had a highly advanced root system essentially comparable to modern seed plants. This suggests a unique 
ecological role for the group involving greatly expanded energy and resource utilization, with consequent influence on global 
processes much greater than expected from tree size or rooting depth alone.

https://www.cell.com/current-biology/fulltext/S0960-9822(19)31569-6
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MV News

 Parents Day
   October 9, 2019

Yeardrinks 
November 13, 2019 

On the 20th of December, the year drinks took place. Every 
contestant used this day to flex their year sweater and show 
the other years that they are the most seasoned Mijnbouwers. 
The freshmen attended this event in great numbers to provide 
a great debut for their dark green outfits. 

After the cancellation of last years 
Parents day, this edition featured the 
first and second year’s parents. During 
the day parents became acquainted 
with the various subjects Applied Earth 
Sciences has to offer. A truly fun and 
educational day which will be covered 
further in this magazine.

Sinterklaas
December 4 - December 5, 2019

Tikibad-trip
November 28, 2019

Next to their profession, a true miner is 
ought to be able to swim (and drink). In 
order to keep the level of swimming high 
in the ranks of the Mijnbouwkundige 
Vereeniging, the board invited all the 
Freshman to a trip to the Tikibad. An 
eventful and wet evening full of swimming, 
gliding and jumping ended in a party in 
‘Millers’ in The Hague to end this evening 
in right fashion. Plons! 

Due to some plumbing problems, Sinterklaas couldn’t 
come to ‘Het Noorden’ on the 4th of December. 
Therefore, he and his companion decided to enlighten 
PSOR on Wednesday evening with their presence. 
During this night, ‘Sinterklaasliedjes’ were sung, poems 
were read and ‘pepernoten’ were flowing. On his 
birthday, the 5th of December, Sinterklaas decided to 
visit the faculty once more, this time to give presents 
to all the staff of CiTG and pepernoten to the students. 
Danku Sinterklaasje!
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Company Days 
 December 2 - December 13, 2019

Maarten Schoot in de Gracht 
penning change  
December 4, 2019 

On the night Sinterklaas visited PSOR there was a special 
gift prepared for a certain miner. Jeras Dieleman handed 
over the ‘Maarten Schoot in de Gracht penning’ to Wesley 
van Maanen, for his extraordinary contribution to the 
Mijnbouwkundige Vereeniging. Along with the reception of 
the medal came a well earned ‘Plons ’ in a pond on the campus.

Various companies from the field 
of Applied Earth Sciences came to 
the faculty of Civil Engineering and 
Geosciences to present their company 
and opportunities for (under)graduates. 
Followed by a nice lunch or some 
casual drinks they were well visited 
and gave students a broad view on 
the possibilities for a Delft miner after 
graduating.

Ice Skating event
December 9, 2019

Christmas Drinks
December 17, 2019

Traditionally, the Mijnbouwkundige Vereeniging organised 
the Christmas Drinks for the staff and students of Applied 
Earth Sciences and its faculty. Whilst enjoying a delicious 
buffet, Glühwein and maybe a beer or two, students and staff 
discussed the proceedings of 2019, which were refreshed by a 
speech from the Head of the Department, Timo Heimovaara. 
With the Glühwein flowing and the DJ playing festive 
tunes, everyone enjoyed themselves for the remainder of the 
evening to celebrate an early Christmas.

Ask a foreigner what they know about 
the Netherlands and they will most 
certainly mention tulips, clogs and… 
ice skating. SpoCo organised an event 
for all miners to show each other their 
skills on the ice rink and discover if 
there was a Sven Kramer or Ireen Wüst 
among us.  

MV News
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Meet the Secretary
of the 128th board

Board Highlighted

I’m Frederieke, the secretary of the Mijnbouwkundige 
Vereeniging and I’m 22 years old. One of my hobbies is 
field hockey and I’m member of DSC. I was in Laga for two 
years, but I preferred to play hockey, so that is what I do 
now. I used to live in Rotterdam, but I now live in a mining 
house in Delft. 

So you’re living in a MV house together with your 
fellow board member Claire, so you see each other a 
lot, how is that?

It’s really nice! I knew Claire from my first year and 
we were in the same Vesc group, we shared a room, 
so we were already used to each other. We got along 
really well so we knew we could live together. After 
a long day in the faculty we either chill together, also 
with our other housemates or sometimes we go to 
our own rooms and watch netflix, which is also fine. 
We are a new MV house, we were inaugurated in 

August by the previous board, as being inaugurated 
by ourselves would be weird. We have quite a lot of 
MV decoration, such as a big diamond painted in the 
wall, a poster of history of earth, the Rally car stickers, 
the mijnbouwmannen calendar and most importantly, 
NR posters. We use our geology hammers for 
‘maintenance’, if you want to put something up in the 
wall or take something out, that is when we use it. It 
is almost embarrassing how much we use it in house 
and not for geologic purposes 

How do you deal with your allergy?

I can’t bring in the good stuff from food into my body, 
so I miss a lot of nutrients. I got really tired and my 
immune system got really low, so I went to the doctor 
and he said ‘‘just don’t eat gluten anymore’’. It’s not too 
bad, I just can’t drink beer, but Guus sometimes buys 
me gluten free beer, that’s really nice. It doesn’t taste 
too different.



Board Highlighted | 11

WW

Meet the Secretary
of the 128th board

Board Highlighted

Frederieke Tutuarima (fray-duh-ree-
ke  too-too-ah-ree-ma) is the wonderful 
secretary of the 128th board of the 
Mijnbouwkundige Vereeniging. She 
spends her days filling envelopes, writing 
mining mails and getting annoyed at 
people who ask where the coffee card 
is. Her hobbies include eating bread, 
drinking beer, listening to kid choirs 
singing christmas songs and sewing in 
her room. Make sure to criticize her 
mining mails by replying to them, she 
loves that!

Did you expect being part of the 
board?

I was not really involved in the MV 
in my first year, i joined DSC and 
was not mijnbouw minded. In my 
second year I got asked for GOC, 
which was really fun because you 
could go to events that you were 
usually not allowed to go. Last year, I 
was part of the External Committee, 
something that I really enjoyed, as 
you have a great responsibility and 
it is important to the association 
itself. I knew Claire really wanted 
to do a board year and I thought it 
would be sort of weird if they asked 
us both, since we live together but 
I got asked anyway, which I really 
liked because I knew I wanted to 
do something, like a dream team or 
be part of the board. This year also 
gives me time to think about what 
master track I want to do.

Imagine you and the rest of the 
board get trapped in a mine, what 
would each board member do to 
escape?

Jakob always has everything in 
order and knows what to do, so he 
would probably have a backpack 
full of geologic hammers. Guus 
would want to blow up everything, 
use brute force to get out. Claire 
would have a clever solution, 
she would want to see if there is 
another exit and Daniël would 
make sure everyone stays together, 
being the president, making sure 
the rest works nicely together. I 

would do the same as Claire, but I 
would be much more stressed than 
anyone else. I would look for a 
source of light and given that I am a 
bit adventurous, I would try to walk 
around and try to find something.

What do you do besides the MV?

I have been playing hockey at 
Hudito for a year and a half, but 
this year I don’t have that much 
time for it. Besides that I used to do 
a lot of photography and recently 
I want to pick up sewing because 
for my birthday I got a sewing 
machine from the girls of the MV 
and then chilling with my friends is 
something I enjoy too of course.

Is there any MV merchansdise 
coming up?

Not yet. The first few months have 
been really busy. Until christmas 
our weeks are filled with activities. 
We don’t have time to do any 
extras, but that will come. The 
opinions vary for the new merch. 
The biggest struggle for clothes is 
that there are too many sizes that 
would have to be ordered. 

Is there something on your bucket 
list?

That is a really hard question. I 
would like to go to the north of 
Norway, see the northern lights, 

go on a sled with huskies. My 
grandmother from Norway would 
really like me to learn Norwegian, 
so that is something that I would 
eventually like to do. This would be 
useful as in Christmas time, we go 
to a church fully in Norwegian and 
I am sitting there not understanding 
anything. 

Did you want to be another role 
before secretary?

Not really, I wanted to do something 
interactive with students and 
alumni, so I either wanted to be 
president or the secretary. I knew 
that being the secretary was 
something I really could do and 
I had already done acquisition of 
the MV together with Krijn (the 
previous president of the MV) when 
I was in the external committee, so 
I already knew about that part of 
being the president. I wanted to do 
something different. I really like the 
interaction with people and being 
social. 

Any fun facts?

Daniël and I did a training on how 
to talk in interviews, when someone 
professional interviews you directly 
with a camera. It was actually fun. 
We learned things like, how to you 
change the subject to what they 
want to know to what you want to 
tell. 

Board Highlighted
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Hello, my name is Karl-Heinz Wolf, I’m an associate professor for 
petrophysics in the groups of geophysics and petrophysics here at the 
Department of Geoscience and Engineering. My background is geology and 
geophysics and in 1985 I started here. I got the opportunity here to start 
as an “education teacher”, to teach a reader and after one year I got my 
first experimental program. I finally went from the geology group to the 
petrophysics group and I stayed there.

What’s your study history?

I did my bachelors at Leiden 
University and then they closed 
down the faculty and we all had 
to leave, I went to the new faculty 
of geosciences in Utrecht in 
1989. There wasn’t any furniture 
when I started there, no tables, 
no blackboards, nothing, just the 
building was there so that was 
interesting. The subjects I chose 
were geophysics, economics, 
geology, petrology and rock 
mechanics, in those days it was 
possible to do a very broad applied 
geology program. I went to Delft as 
well, for engineering geology and 
reservoir engineering. So in the end 
I had certificates from Amsterdam 
in economics and ore petrology, 
from Delft engineering geology 
and then i had my geophysics and 
petrology certificates from Utrecht 
University.

We read that you have been 
working in banking, how did you 
get there?

Before that I was still in mining 
and exploration, so geophysics and 
also geology. During summer I was 
at the polar circle trying to find 
chromium and titanium, there was 
the Cold War during that time and 
those resources were needed for 
hard steels used in the Cold War. 
My job was to map the area, like 
you’re doing in Vesc and then in 
winter time I hired a piece off the 
laboratory in Utrecht and then I 
was making my own thin sections 
and writing reports about the 
areas I worked on. I did this for two 
winters and then the company shut 
down because president Reagan 
and president Gorbachjov became 
friends and they didn’t need me 
anymore.

It was a bad time for academic 
people to find a job and I ended up 
in banking and commodities and 
it was the worst time of my life. 
Going to Rotterdam every morning 
and then sitting behind glass 
instead of walking outside, sitting 
with two screens in front of you, I 
absolutely hated it.

Meet Karl-Heinz Wolf



Are there any big projects you’re 
currently working on? 

Recently in September, we started 
with a big tree a programme for 
the Netherlands on geothermal 
energy combined with CO2 
injection with return water for 
two reasons, getting rid of CO2 
and keeping the production rates 
of hot water at level. It is located in 
Turkey and in Iceland, which are 
both geothermally active areas, it’s 
wonderful.

How did you get into geothermal?

I suddenly had taken over a 
geothermal project because I was 
one of the few not having children 
and working in the summertime. 
Suddenly, a geologist passed away 
but there was still a deadline for a 
project he was working on.  I took 

it over and finalized it together 
with someone from TNO. It 
caught my interest, I took over the 
laboratory and I also started the 
Delft Aardwarmte Project (DAP). 
Meanwhile I got together with my 
colleagues from TNO and ECN, we 
got quite some money for programs 
on C02 storage in between 2003 
and 2013 of which most went to 
the Delft University, that was one 
of the big ones. At the moment, I 
am working on coal with methane, 
in situ coal combustion, all kinds of 
programs. In total we had about 30 
or 35 PhD students working with 
these programs. 

The MV Lustrum theme is “Fuel the 
Future”, what do you think about 
the energy transition?

In the Netherlands we have a 
combination of energy sources, 
oil, gas, coal, a little nuclear, some 
wind and if we’re going to shift, 
that’s fine with me. Geothermal 

water can be used for warm water, 
let everyone have a solar panel and 
a heat exchanger on the roof, that 
also helps. Using nuclear energy 
for electricity would be a wise 
idea in my opinion, nuclear fusion 
still doesn’t work, they have been 
promising it for about forty years 
but I hope it will work properly 
within a couple of decades. In my 
opinion, we have to leave coal 
behind but keep in mind that at least 
for half a century we still have to use 
coal, oil and gas. Meanwhile there 
are a lot of windmills already, but 
now we get into a system in which 
we think about what we can reuse 
and what not, for example sand is 
going to be a problem, it is difficult 
to find clean sand but you need it 
for your computers, for your solar 
panels and for all kinds of other 
things, so that’s a challenge. While 
the world population is growing it 

Going to Rotterdam every morning and then sitting 
behind glass instead of walking outside, sitting with two 

screens in front of you, I absolutely hated it.

“ “

is also challenging to have access 
to clean water, so whatever we are 
going to do in the future, keep in 
mind that it is not possible when we 
don’t get less people.

You are involved in the imaging lab 
too, what do you do there?

The image lab is now run by Joost 
van Meel. The Image Lab started 
with just a microscope and an image 
analyzer, now there is a CT-Scanner 
in our lab, which Professor Zitha 
was able to get from a hospital, and 
a type of image analysis for micro-
CT. On the micro-CT you can see 
densities of oil, water, gas bubbles 
and clay. Using this allows you 
to recognise all kinds of different 
particles and the 3D framework 
of the sample. This enables us to 
reconstruct the grain and pore 
context which can be used to make 
flow or compaction systems. Then 
this information is given to the 
modellers and they will make a 

model out of the data. 

How does imaging work for macro 
imaging?

At the moment, Joost and I are 
preparing a new image analysis 
course for the geo-energy master 
students in the fourth period, we 
will start with pores and then via 
cores we go to outcrops, you will 
learn to measure layers and layer 
fraction density. There is a system 
called Image J, which I used to like, 
it’s the best for education but it’s 
getting pretty old now and the 
software so expensive that we have 
chosen to rework everything for 
Image J. It’s challenge, but it’s going 
to be done, when you know how 
to work with Image J you can do 
your own work with a ct-scanner. I 
will do that together with professor 
Martinez.

From a reliable source we’ve 
heard that your nickname is ‘Big 
Bad Wolf’, is that a well earned 
nickname for you?

Well, it’s one of the many nicknames 
I have been given, they also call me 
‘Captain Iglo’ when I’m more beardy, 
especially when I went to Antarctica 
to go sailing there with a big beard, 
I’m also called ‘Korrel Heinz Wolf’ 
because I’m busy with grains all the 
time and the dutch word for grain is 
korrel. Another one I got some years 
ago, because they did makeovers for 
some professors at the faculty and 
they put me in a lab coat, did my 
hair completely different, took off 
my glasses and then I looked like 
Hannibal Lecter from ‘The silence of 
the lambs’, so Hannibal is also one of 
my nicknames.
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ISW StockholmISW Stockholm
Since Delft tends to be cold in December Gert-
Jan and I had the perfect plan: flee to an ISW. 
We had hopes that we would go to a warm 
southern country, however we forgot that we, 
miners, always go to the north. So, on a chilly 
December morning, two hooligans from Delft 
dressed in proper uniform and headed off for 
Schiphol airport, to catch a flight to Stockholm. 
Where, to our surprise, we were more ridiculed 
for our blue clogs then during our entire stay in 
Sweden.  

By M.De Jonge

After our arrival in the disappointingly cold and hilly capital 
of Sweden, the clogs certainly did not help, we divas knew 
there was just one way we could warm ourselves, with a 
lovely pint, which became the almighty cure for the week 
to come. A couple hours later, we met our new friends from 
Norway, Germany, Finland, England, Belgium, Sweden and 
Hungary. Especially the Hungarians were warmly welcomed. 
Since, they too had the idea to warm themselves up a bit on 
arrival, unlike the beers we drank they started off with their 
own home-distilled (slightly dodgy) palinka. This was of 
course a great indicator of what was to come for the rest of 
the week. Thus, following the journey to our accommodation 
somewhere in the suburbs of Stockholm, the first ISW drinks 
were drank and the first ISW songs were sang. And by the 
time everyone was wearing bedsheets as togas, the ice was 
broken.

On the second day it was time to visit some companies, 
so before the sun rose, which barely happened anyway, 
two vans crammed with hungover students ventured off 
northward, Glück Auf. As our destination came nearer, the 
landscape changed into the winter wonderland you would 
imagine Vikings to live in and funnily enough people also 
started looking like Vikings. Upon arrival at the Sandvik 
steelworks we were spoiled with an amazing lunch, which 
made some of us wonder whether the Sandvik company was 
informed of our last night’s adventures. With filled bellies we 
were expected to listen to an in-depth presentation on the 

steel smelting and cutting operations that were conducted in 
the factory, which proved to be rather hard for some. In the 
factory the Sandvik company produces mainly stainless steel 
pipes in all shapes and sizes, which we saw during a full day 
tour at the location. The next day the Boliden Garpenberg 
mine was due for a visit, which is the most productive 
underground zinc mine in the world. Even though the first 
mining activity began 400 BC, Boliden Garpenberg ranks 
amongst the most high-tech mines in the industry, operating 
fully autonomous mining machineries. Hence, when during 
the briefing it was mentioned that we were allowed to go 
down to nearly 1500m, our miners hearts skipped a beat. 

Though visiting companies is wonderful, the event that was 
dearest to us all, was the thanksgiving. All universities bring 
their own special drink, mainly hard liquor, for the organizing 
board as a way to express our gratitude, it is of course 
customary for the organizing board to down each drink. It 
would be wise not to go into too much detail, but it is safe to 
say that watching someone drink Ketel 1 from the clog you 
wore for the past days is an absolutely unforgettable sight.  
The last day we ended a successful ISW with the annual ball 
of the KTH materials science department, which turned out 
less formal then expected, mainly due to a limitless amount 
of wine that was coming our way. So, with the liquid courage 
in our bodies and the (minimal) knowledge of Viking battle 
tactics the materials science bar was pillaged and plundered 
of any glück auf treasure in name of the Dutch. Some 
souvenirs even made it back to Delft, which shall be gifted to 
our beloved MV. 

However, the main purpose of ISW is to create long lasting 
memories with newly acquired friends from all over Europe, 
though for some these memories might have more similarities 
with a blackout. It is to say with certainty that an ISW week is 
to never forget, though it always happens.
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The oil & gas industry is evolving.
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Tomorrow’s oil & gas solutions,
delivered today

With Energy Components, TietoEVRY’s pioneering Hydrocarbon Management solution, 
upstream and midstream businesses around the globe find the right balance between 
productivity and cost-effectiveness, thus adding value to this competitive market. 
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Key national pipeline  
operators using TietoEVRY;  
covering delivery of the  
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LNG cargo plans and blend 
production for extensive  
oil & gas operations

Daily accounting of  
all supermajors’ oil  
production 

About TietoEVRY

TietoEVRY is a leading digital services and software company with Nordic presence and global capabilities. Headquartered in Finland, TietoEVRY employs 
around 24 000 experts globally. The company serves thousands of enterprise and public sector customers in more than 90 countries. TietoEVRY’s annual 
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Thank you  Mr. Chairman of the Delft Mining Association, 
thank you for your invitation to be here tonight in Delft. 
Thank you to the Mining Association. Thank you to all 
Mining engineers and mining students.

Great to be here in Delft among great people – people that 
keep our economies going and growing – people that build a 
better world !

I am very honoured to be here today with all of you great 
people to celebrate Barbara’s birthday, a special day for all 
Miners 

I could make this stopover in the Netherlands this evening 
because –  and this is top secret information – because I am on 
a short and secret trip to my great friend Vladimir - great guy 
– great friend – a long time friend. We have a lot in common; 
he wants to make Russia great again!

Vladimir and I will spend a short weekend at his dacha with 
some nice company…. If you understand what I mean. We 
want to discuss some international matters – no quid pro quo 
– I want nothing from him – I want nothing from him. We 
have to discuss this bloody Ukrainian business with president 
Zelensky.

This is a top secret mission, nobody knows about it, so if you 
tweet this to your friends or the media we will deny it, it is 
fake news.  There is a look-alike at the White House, he is not 
as smart as I am – actually he is as dumb as a donkey  - but he 
has been trained to give the same clueless answers like I do to 
the press,  you got it? This trip is fake news.

So where was I ?

Great place to be here mr. Chairman – great atmosphere – nice 
looking young students too, 
So I am here to celebrate with you the birthday of the patron 
of the miners:

Barbara!

Your chairman asked me if I could  tell you a bit more about 
the history of Barbara, and more specifically where she was 
born. He told me that history tells us that she is born in what 
is now the NW part of Turkey.

I checked that of course with my great friend, Erdogan – 
great guy – also a long time friend – he also wants to make 
Turkey great again. We are very good friends – although we 
sometimes disagree on things. He confirmed the history of 
Barbara.

But I had it checked by my Secret Service and the FBI. And I 
can tell you that they confirmed Erdogans claim is fake! 
It is a fake story – a story usually supported by the news 
media like CNN and NPO  and the Democrats. I tell you, it is 
fake!

Because where else can she be born than in the great United 
States of America!

Just take a look at the mining history of the USA. The US was 
and still is the greatest mining country in the world. I will 
give you some hard facts, these are true numbers, you can 
check them on the internet 

Take coal, the first coal was discovered in 1680 – first 
commercial mining in 1750 – first coal used to generate 

Being the first Friday of December, the Barbaraborrel took place in Het Noorden. However, the 3rd of 
December of 2019, was a special date, as the annual Barbarede took place in our beloved mining cafe. 
As always, the secret guest speaker tried to tell the one, true story behind our patroness Barbara. A NR 
member was appointed to take pictures for posterity and of course, this magazine. Despite the heavy 
security measures and exclusivity in the location, our correspondent managed to obtain some images 
from this iconic MV event.  The identity of the speaker was so well kept that everyone thought that 
Donald Trump was attending the Barbararede!

Barbararede
By H. Vermeer
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electricity in 1880. Even in 2017 30% of all electricity is 
generated by coal. So the coal miners are very important to the 
US ; we need to protect the coal mining business for  the US. 
That was a reason for the US to withdraw from the Paris 
Climate accords.

This whole story about CO2 emissions causing the climate to 
change and warming up of the earth is fake. I tell you it is fake.
The climate of the earth has been changing over the past 200-
300,000 years at least what we know. About 120,000 years ago 
there was a very warm period with sea levels as high as now. 
About 25,000 years ago we had the last Glacial period with sea 
levels about 120 m lower than today. 

I tell you this story is a fake story, it is a political scam, it is 
made up by the Democrats. Take Al Gore who started with 
this, he is now a millionaire, why should he deny it. Why are 
the democrats behind it? Because they think the majority 
of people will believe the stories and become afraid of the so 
called threats. And they will vote for the Democrats in 2020 
elections.

No we have to protect the coal mining and the oil business.
Let’s look at oil. The 1st oil rush was back in 1859 in 
Pensylvania. The great Texas oil boom lasted from 1900 to 
1940. And still in 2019 the US is the biggest crude oil producer 
with 12 million barrels/day. Did you know that about 2/3 
comes from oil shale ? It has made the US independent from oil 
importing. 

That is why I am supporting the oil business -  and yes the oil 
business supports me and my Government. That is not a quid 
pro quo, that is business , that is the reality of life !!
Take the gold rush, the 1st gold rush was back in 1848 in 
California. 300,000 people, yes 300,000 people, immigrated  
from all over the world to California. In 10 years they 
produced 340,000 kg of gold.

So you can see that the US was and still is a great – if not the 
greatest - mining country. And we love the miners, they 

are important to our economy. That is why I accepted with 
pleasure the invitation of your chairman to be here with you 
tonight to celebrate the birthday of Barbara.

So let me tell you now where Barabara was really born ?

In the USA of course! Where else ?

In a place called Santa Barbara  in California.

Santa Barbara was founded back in 1786 as a mission post 
by Spanish Franciscane monks and named after the holy 
Barbara who was born there according to the legend.

And this ….. my friends of the Delft Mining Association ….. is 
the only true story where Barbara was born. All other stories 
are FAKE! 

This is the only true story and nothing but the true story 
about Barbara !

Ringggggg! 

Excuse me for a moment, I just got a tweet here from my great 
friend Vladimir, he is asking when I will be arriving.
We are going to his dacha tonight. He is organising a great 
party for me.  He has a nice companian for me, her name is 
-  you don’t believe this -  her name is Barbarasja! 

I have to go now Mr. Chairman.

Thank you again for inviting me,  it has been a great evening 
– I really enjoyed being here – you are a bunch of great people.

May God bless the USA and the Mining Association of Delft 
Mining Engineers !

Glück Auf

Barbararede | 25
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Could you introduce yourself?

I’m Pascal de Smidt, 53 years old, as 
a student I studied in Leiden. I live in 
Delft with my wife and our cat, my 
two children both study in Delft. The 
oldest is currently busy with a master 
in computer science and the youngest is 
doing an internship at the TU. I’ve been 
working at the TU for 21 years now as a  
study advisor.

How did you end up at the TU Delft?

When I finished my study I first started 
as a career choice psychologist, so people 
would come to me with questions about 
which career they were able pursue, 
then I would set up a list of questions 
and with the results I would give them 
advice. I did this with pleasure for about 
4 years, but at some point I thought that 
it was a bit weird in a way, because you 
give people advice but then you never 
see them again, so you don’t really 
know if the advice you gave actually 
worked. Then I decided to give advice 
to people who have a job instead of 
people looking for a job. For 2 years 
I worked for a career advice agency, 
so my job was to give workshops and 

An Interview with Pascal de Smidt

guide people. However, the agency 
was too much about the money and I 
wasn’t happy with that. For my next 
job I didn’t want to be in traffic jams 
every day and there was a baby on the 
way at that time, so I decided to look a 
job in Delft. I wanted to combine the 
things I had done before, giving advice 
and guiding people, because then if I 
give someone advice I actually get to see 
whether or not it really worked, you get 
a sort of feedback. During the search 

there were two offers at the TU, one at 
Industrial Design and one at Mijnbouw. 
I applied for both and I had to choose 
between the two, the feeling I had with 
Mijnbouw was good and it also had 
the most beautiful faculty of the TU, 
Mijnbouw was located in the previous 
building back then, and I have been 
working here for 21 years now.

Why did you like this study better?

It was based on the conversation with 
the geology professor at that time, my 
predecessor and the commissioner of 
education of the MV and it was a really 
fun talk, whereas the one at Industrial 
Design was the opposite. So my gut 
feeling pointed to Mijnbouw and I think 
that was a great choice.

What do you do besides giving advice?

Back in the day, when Mijnbouw was 
still in the old faculty I was part of the 
international office, gave information 
about the study program and I did 
the zeros excursion, so it was a bigger 
package than just study advisor. When 
Mijnbouw moved to the current faculty 
I stayed just study advisor because 
then I went from 400 students to 3700 
students to help, but not on my own of 
course, I have two other colleges to get 
the job done. As a part of advising we 
also check on students who for example 
didn’t do an exam, then we send them 
an email asking why they skipped it. 
So we also keep track of the students. I 
have been doing this for 21 years and I 
really like it.

What do you like about working with 
students?

The stories are so good, I get why things 
work out or not. You don’t need that 
much to help a student, they often get 
the point quite fast. I really like doing 
my job, I cycle here in the morning and 
I’m at the TU at 7.30 or 8.00am and 
I always look forward to the walk in 
hours. The job just suits me well and I 
hope to do this for a long time.

What is it like to be the person people 
come to when they have a problem?

Busy very often, students come to me 
when they really don’t know what to 
do anymore,  almost a bit desperate 
and students assume I have the answer 
to every problem, of course that’s not 
true. There are two studies and quite 
some master tracks and every track 
has its own regulations, I don’t know 
everything by heart, so as a study 
advisor it’s also about being able to 
refer to a site or another person. It’s 
also hard to give advice to someone 
you don’t know, during a walk in hour 
approximately 10 students come in, 
some with questions that are easy to 
answer but for some problems it is not 

My gut feeling 
pointed to Mijnbouw 
and I think that was a 

great choice.

“ “

Getting advice from a study advisor is quite simple: you go to the CEG webpage and 
select academic counsellors. For a quick question there are the walk-in hours, but for 
serious academic problems (which does not include chronic visits to Het Noorden) 
you can ask for a half hour appointment with any of the three study advisors. If you 
are lucky enough, Pascal de Smidt will be available in the next few weeks, where 
he can help you with your problems. A couple of weeks ago, the NR editorial team 
gave a visit to Pascal, this time not for a study issue but to get to know him better. 
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easy to come up with a solution within 5 minutes, but of 
course it is still expected of me to give a proper answer and 
that’s sometimes difficult to do. However I love to do it and I 
get really satisfied when someone tells me the advice I gave 
them helped, that’s what I do it for.

What’s the most fun thing you’ve experienced in the time 
you’ve been working here?

There are a lot of fun moments I had here, the whole 
ambience at the faculty is really nice, we know each other 
quite well and it’s a very fun environment to be and work. 
A while ago, I was reminded one of the nice moments here, 
namely in 2012 there was a Velzeboer cup tournament in 
which the staff takes up against the students. The student 
team had won and I acted like I thought it wasn’t fair that the 
staff team had lost the tournament, so I made an appointment 
with someone from the building management team to 
steal the cup from the MV. We went to the MV-room at 
seven o’clock in the morning because we didn’t want to get 
caught and about an hour later I received a photo that was 
photoshopped to look like surveillance camera footage with 
my face on it like a mugshot, that was really funny.

Where do you think you will be in ten years?

Hopefully still here! A while ago I heard that someone who 
used to be a study advisor was going to change her job. When 
I heard this, I thought to myself that I could have done that 

Pascal de smidt

studyadvisor ceG

too, switching jobs, but I’m pretty sure I would miss my work 
here very much. Even if I would win the National Lottery! 
Perhaps I could have more hours off but I really love to do my 
job.

You have two other colleagues, do you work together a lot?

Together we help the student with their study of course, 
however I have more students from Applied Earth Sciences 
than my colleges since that’s a bit where I come from in a 
sense. I visit Het Noorden once in a while and I usually join 
the excursions, so I’m just more involved with AES and the 
MV.

So, as our study advisor, do you have any advice for the 
students reading the NR?

There’s more to do than just studying, sometimes students 
think that you just have to pass a subject and tick it off the 
list, but it’s also important to do things you do well. Rather do 
few things very good than a lot of things half-baked. Try to 
combine and find a balance, you want to really do fun stuff in 
the time that you’re a student.

Glück Auf!

Rather do few things very good than a lot of things half-
baked. Try to combine and find a balance, you really want 

to do fun stuff in the time that you’re a student.

“ “
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I found the hands-on set-up of the Parents day 
excellent. It gave a very good impression of the 
breadth and utility of the study. Applied Earth 
Sciences is an ancient study but it has a great 

future for its practical contribution to a sustainable 
existence on our planet.

“
Dhr. M. Houben:

A: “The 23rd of November the parents day was organised by 
Claire. Parents of the fellow first and second year-students had 
the opportunity to get a quick insight in the study program 
of their children. The day started off with a coffee session, 
before having a lecture given by the professors Heimovaara 
and Bertotti. Daniël introduced the parents to the MV. After 
the lecture we got a lunch break. Right after the lunch we had 
workshops on mapping, mineralogy and meteorology. Both 
parents, students and supervisors were very enthusiastic in 
doing the workshops as we all widened our knowledge. We 
are very grateful for having been offered a day like this on 
which we could give a more into depth insight of our career 
program and the parents were very thankful for having had 
the opportunity to visit the parents day.” R: “We were delighted 
when we got the invitation for the parents day on November 
23, it gave us an opportunity to see what Mining is about and 
getting to know Adam’s study companions. This day was very 
well organized; after the reception we had two interesting 
lectures on the earth and its’ geology. We were probably better 
listening than when we were students ourselves. After the 
introduction to the Mijnbouwkundige Vereeniging we had 
lunch followed by some workshops; atmosphere, rocks and 
minerals and mapping. It was very interesting and wanted to 
study again. It was a very interesting day, we are very happy 
that we could participate. Please keep organising this! Thanks 
to the board for organising this fantastic day. ”

By R. & A. De Boer:

The Parents Day of the Mijnbouwkundige Vereeniging (MV) 
was very nice. We were looking forward to it a whole year, as 
our daughter is now in her second year. We loved to see the 
friends of our daughter and liked it very much to see how the 
MV is taking care of the younger years students. It feels very 
warm. We also liked it very much to follow some simplified 
courses, so now we know a little what mapping means and 
we have enhanced our knowledge of crystals. Now we know 
where our daughter studies, we’ve seen some teachers and 
profs and of course seen the room of the all important MV. 
Very nice. We loved it a lot.

By M. Windmeijer

“
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“Parents day was a nice, informative and, above all, 
enjoyable day. It was well organized. The lectures 

were interesting and understandable.

“
Dhr. R .Hoedemaker

I really enjoyed the friends and family day. It gave a great 
insight into what my sister, Yashasvi, is doing at university. I 
must applaud the team for setting up interactive workshops 
and providing us a hands on experience regarding the depth 
and expanse of the program. Professor Heimovaara’s lecture 
on the underworld got me thinking deeply about how man has 
engineered nature, not just on the outside but even tampering 
through its inner layers. Since then whenever I have traveled 
on the subway my mind has wandered towards the structural 
wonders that may lie around.

By K. Aggarwal

We enjoyed the entire day and it’s nice to know what Melissa 
does on a daily basis. I (Amber) already thought it could be an 
interesting study, since I went to the open day with Melissa, 
but I’m bad at math.. The day was well organised with tight 
planning, the length of the lectures and the workshops were 
perfect, we were never bored. The lectures were interesting 
and the workshops were pretty fun. It was not really what we 
expected as study material, the lecture from Heimovaara gave 
us an inside look on the structures that are invisible from the 
surface in the Netherlands. For the next time I (Sander) want a 
workshop where you can mine.

By Melissa’s Siblings
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Investigation of Chasms in the Antarctic Ice 
Shelves using Remote Sensing

By E Fernandes Potter

Thanks to remote sensing it has been possible to research 
isolated parts of the world such as Antarctica. Optical and 
radar satellite imagery dates back to the early 1960s and 
1970s respectively, making it a fairly new technology. 
Therefore there is not much known of the long-term 
dynamics of ice shelves. In order to understand the 
behaviour of these ice shelves they must be looked at on a 
smaller scale. The purpose of this report is to understand to 
what extent the different properties of Sentinel-1 images 
influence the digitisation of chasms in ice shelves. The 
results allow for an evaluation of the radar images when 
used to investigate the extent of chasms formed in ice 
shelves. This is necessary to better understand the ice shelf 
dynamics and which factors influence chasm propagation. 
Results from this study show that there is a correlation 
between the Sentinel-1 properties of orbit, incidence angle, 
and acquisition mode and the chasm length digitised, the 
strongest correlation being found with the acquisition 
mode. 

Research question:

To what extent do the different properties of 
Sentinel-1 images influence the detection of 
chasms in ice shelves?

Introduction
Satellite data can be used to detect and monitor changes in 
the ice shelves of the poles in order to determine to what 
extent these changes are happening. Satellite instruments 
have become essential to research ice sheets, providing 
information on elevation, motion, reflectance and 
accumulation of the ice (Bindschadler, 1998). By comparing 
older images with recent ones, melting or growth of the 
polar regions can be seen. Physical elements of the ice sheets, 
such as chasms, can also be detected using satellite imagery. 
By detecting changes in the ice sheets it is possible to gain 
a better understanding of the complicated dynamics of the 
ice sheets. Comparing physical changes in the ice sheets 
with other elements such as sea salinity, atmospheric heat 
changes, and changes in oceanic circulation will lead to a 
better insight on the effects and impacts of the calving events 
to Antarctica.   

Methodology and study location
Two focus areas were chosen on Antarctica’s ice shelf where 
large fractures, or chasms, are found. One chasm is located 
in the rapidly-melting section of East-Antarctica, the Pine 
Island glacier, and the other in West Antarctica, the Brunt 
Ice Shelf. At these locations, satellite data was retrieved 
and the fractures were digitised for each image using QGIS. 
Each satellite image has different properties which can be 
retrieved from file name, and these were compared with 

each other to determine whether it affects the digitisation 
of the chasms. This digitisation was done by comparing 
around 100 Sentinel-1 images per chasm, importing them 
into QGIS and essentially tracing the chasms to determine 
spatial resolutions. There are various factors that play a 
large part in gaining an accurate digitisation of the chasms: 
the resolution of the image (instrumentation mode), satellite 
incidence angle, and the orientation of the satellite relative 
to the chasm. Images where the chasm is easily visible 
received a high grade (3) and ones where it could not be seen 
received a low grade (0). Image resolution is dependent on 
instrumentation mode: EW swaths have medium 40 meter 
resolution whereas the IW swath have a high resolution 
of  10 meters, and therefore they are extremely important 
factors when it comes to digitisation.

 ▲ Figure 1: Location of the investigated area in the Pine Island 
Glacier, Antarctica. The location of the chasm is obtained from 
Landsat 8 data from the 30th of January 2019 and digitised 
in QGIS.

 ▲ Figure 2: Location of Brunt Ice Shelf in Antarctica. Tip of 
Chasm 1 is shown and obtained from QGIS with Landsat 8 
from 7th January 2019.
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Brunt Analysis 
When looking at the relationship between the incidence 
angle and chasm length, it can be seen that there is a low 
correlation between the two. For high certainty digitisations 
the angle is does not vary greatly, meaning it is not sufficient 
to find a direct relationship. An angle close to 0° or 180° 
means that the satellite is moving in the same direction as the 
orientation of the chasm. Therefore angles close to 90° and  
270° have the satellite moving perpendicular to the chasm. 

 ▲ Figure 4: Digitisations for Brunt chasm grouped in 
certainties based on Sentinel-1 image digitised. Underlying 
image from the 22/03/2019, high resolution.

 ▲ Figure 3: Chasm tips for different Sentinel-1 images ranging 
from 02/02/2019 to 03/06/2019. Underlying image is from 
the 17/05/2019.
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Pine Island Analysis
This ice shelf has a movement of 3km/year which means 
that images days apart will have a displacement of roughly 8 
meters a day. The ice shelf as a whole is moving northwards, 
but the chasm is also propagating. Therefore, by plotting 
the time of the Sentinel-1 image against the length of the 
chasm, the effect of time on the chasm length can be seen. 
A correlation was found between image incidence angle and 
chasm length: generally, higher incidence angles lead to the 
chasms being digitised longer than those with low angles.

Conclusion
In conclusion, the different properties of Sentinel-1 images 
have an effect in determining the length of chasms in ice 
shelves. The most important property of the Setinel-1 
images are their resolution: images with high resolution 
were able to be digitised with  more accuracy as their 
extent is more visible. This property is of great importance 
when the chasm is narrow like in Pine Island where its 
maximum width is 40 meters. A higher incidence angle 
will lead to the chasm being visualised as longer, but this 
relationship is only found to be true for the chasm in 
Pine Island.  This is due to the chasm being smaller and 
narrower which means that differences in acquisition 
properties will have a greater effect on the digitisation 
The effect of orbit type on chasm digitisation needs to 
be investigated in more detail, as there is not sufficient 
information on orbits parallel to the chasm to determine 
the effect this may have on the final chasm length. Parallel 
look angles corresponded to images with high resolutions, 
meaning that if this is often the case at the investigated 
locations, the orbit type will not matter to the digitisation 
of the chasm unless it changes orientation. 

 ▲ Figure 5: Digitised chasms for a certainty of 3 (high) to 0 (low) 
from top left to bottom right respectively.  Green lines = high 
resolution, blue lines = medium resolution images. Underlying 
image: Sentinel-1, 17/05/2019.
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As my studies in mining engineering were finally coming to an end, it was 
time to look for a suitable MSc thesis topic. After some research I found 
an old e-mail from FEMP about a thesis topic considering blasting in open 
pit iron mining in Swedish Lapland. Since I developed an interest for hard-
rock blasting, I applied to LKAB and eventually was invited to work at 
the Leveäniemi mine. So right in the middle of spring, I moved to Kiruna. 
By the way, spring in Lapland means lots of snow, outdoor activities like 
skiing and that the sun is finally back after the dark months December and 
January. 

By R Taylor

The skiing, ice fishing, midsummer 
parties, hiking in the mountains and 
barbeques made the experience even 
more valuable. However, the reason 
I went in the first place was because 
of the thesis. So, let’s dive into the 
topic: blast-induced fragmentation at 
the Leveäniemi open pit mine from 
LKAB, located in Svappavaara, Swedish 
Lapland. The mine was first operated 
from 1964 until 1983 and put back in 
production in 2016. The current pit 
reaches a depth of about 100m and is 
around 750m wide and 1.3km long. The 
ore consists of 25-63% iron. The rock has 
been metamorphosed and is geologically 
and geotechnically complex. Iron is 
extracted by conventional drilling and 
blasting. It is then loaded by an electric 
front shovel and hauled to the crushers 
stockpile. The ore is blended while 
being fed into the crusher and then 
separated. After further processing, the 
mill feed and pellet product is then sold 
to customers. In 2018, 7 Mt of crude ore 
were extracted from the Leveäniemi 
mine. The first size reduction stage in 
open pit hard rock mining is blasting 
and is fundamental for mineral resource 
extraction as it enables transportation 
of the rock. Consistent fragmentation 
results are preferable as it can ease the 
loading, hauling and crushing stages. 
Large rocks for instance can be difficult 
to load and use a lot of crushing energy. 
Fragmentation analysis assists in 
identifying areas where similar blast 
results appear when comparable drill 
and blast designs are used. Subsequently, 

drill and blast domains can be defined to 
ease the drill and blast design process.  
The drill and blast design consists 
of many parameters like the length, 
inclination and diameter of the holes, 
burden and spacing (distance between 
the holes), amount and type of explosive 
used and how you initiate the blast 
pattern. Measuring fragmentation has 
been continuously researched over the 
past years. Image analysis methods were 
developed as it minimised disruption to 
production and provided a reasonable 
indirect estimation of particle sizes. 
So far, research was focussed on 2D 
image analysis. However, by adding a 
3rd dimension, some limitations can 
be overcome that were experienced 
when using only two dimensions. 
Therefore, the potential of 3D image 
analysis of blasted rock, loaded in haul 
trucks, is of interest. By evaluating 
truck loads, the muck pile is better 
represented in comparison to measuring 
a whole muck pile. This is one of the 
few studies done until now on 3D image 

analysis in open pit mining, analysing 
material in loaded trucks. A 3D image 
analysis field test was executed to 
measure blast-induced fragmentation 
in a production environment at the 
Leveäniemi mine. The aim was to gain 
a clear understanding of the factors 
contributing to an optimal blast result 
and to establish blast domains. The test 
setup consisted of an image acquisition 
system, photographing truck loads from 
above using two cameras that were 
triggered by a laser. Radio Frequency 
Identification (RFID) truck markers were 
combined with Minestar data to identify 
the origin of the truck. The origin is 
required to be linked to the picture, as 
the blast results can differ significantly 
per blast. Truck loads were analysed 
using software developed by LKAB and 
3GSM, constructing 3D models and 
automatically delineating particles to 
analyse fragmentation. No pre- or post-
processing of the images or delineation 
results have been done. Drill and blast, 
and muck pile shape parameters were 

 ▼ Schematic set-up of data acquisition 
system
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acquired as well. 
The results showed x50 particle sizes 
ranging from 5 to 56cm and x80 ranging 
from 20 to 150cm. Care should be taken 
when interpreting these results due 
to the limited amount of data analysed 
and bias in the measurements and 
software. Fines are underestimated and 
correct particle delineation occurred on 
average in 42% of each load. The limited 
amount of data resulted from the 
practical problems arising during data 
acquisition. Continuous data acquisition 

of images was not achieved.  
Correlation of fragmentation to 
drill and blast, or muck pile shape 
parameters was not achieved due to 
the challenges faced. 3D image analysis 
of truck loads proved to have potential 
but requires many modifications 
and developments to the system and 
software to achieve continuous data 
acquisition. A focus on image quality 
and the practicalities of the system is 

recommended. Examples of challenges 
faced were system shutdowns due 
to weather conditions, laser trigger 
dealignment and the number of blasts 
executed during the available time. 
Continuous data acquisition is required 
when using fragmentation analysis for 
establishing blast domains.  

Comparable and repetitive 
measurements are the main 
prerequisites for choosing a method to 
analyse fragmentation for the purpose 
of defining blast domains. Hence, 
other methods like using drones to 
analyse whole muck piles after blasting 
should be considered, though it would 
statistically be less representative and 
also measurements with the drone 
have limitations. Weather conditions 
are sometimes too bad for drone flying 
and the magnetite iron ore can disturb 
the compass inside the drone, used 
for orientation. For the Leveäniemi 
mine, it was recommended to achieve 
geotechnical domains including joint 
spacing and orientation before a follow-
up study is started on blast domains. 
Additionally, the development of this 
method should be finalised, or an 

 ▲ Example of the fragmentation analysis 
of a truck load

 ▲ Example of a particle size distribution from several 
truck loads originating from the same blast

alternative is recommended.
During the thesis I have gained a lot 
of experience regarding working in 
a mine and dealing with a scientific 
project in a production environment. 
As you can understand, production 
always goes first and this leads to some 
complications when the data acquisition 
installation is located on the main haul 
road between the mine, crusher and 
waste dump. Multiple times a week, I 
would visit the open pit with a colleague, 
like the rock mechanics engineer or 
mine planner. I enjoyed working in 
the open pit so much, that I decided to 
apply for a job. Currently I am working 
as a mine production technician, taking 
care of weekly planning, generating 
blending recipes for the crusher and 
supporting the Minestar system. There 
are many growing opportunities within 
this operation, and of course there are 
LKABs underground mines in Kiruna 
and Malmberget that are of interest 
as well. I would definitely recommend 
checking these operations out if you are 
interested to work in a mine. 

 ▼ Leveäniemi open pit mine
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WeberPuzzle

The Middle East is rich in archaeological sites and in oilfields. Thus many engineers will have seen several of the eight 
monumental ruins shown. The question is what are their names and in which country are they situated?
To help you along, here are some clues:
1. Famous temple of a god well disposed towards the MV.
2. Exquisitely decorated gate which was stripped of the walls and exported to a museum.
3. Strong fortress neat to a very dangerous capital city you should stay away from at present.
4. Steep sided table mountain, site of a palace of a despised kin and later the scene od a siege which ended extremely dramatic.
5. Remains of a magnificent palace of a mighty king later destroyed by an even mightier king.
6. Beautiful gate which may have been destroyed recently.
7. Tombs hewn from walls of a narrow gorge which was part of an ancient caravan route.
8. Gate od a very ancient capital city guarded by lions.

Weber Puzzle

Weber Puzzle
Archeology for Petroleum Engineers 

Puzzle By K.WeBer

 ▲ WW

the 31st of March

in the next edition



Weber Puzzle Solution | 37

By K.WeBer

Weber Puzzle Solution | 37

 ▲ WW

1. New Caledonie. On this island was a rich deposit of lateritic 
residual nickel ore.
2. Sardinia. This island was already mined in ancient times 
to recover zinc and iron. There are also silver mines at the 
Monte Narba near Sarrabus.
3. Tasmania. There is a number of mines where tin, copper, 
silver, lead and zinc are recovered. Important are the tungsten 
(wolfram) mines producing Wolframite, Scheelite along with 
Bismuth and Molybdenum.
4. Bahrein at the head of the Persian Gulf is underlain by 
a huge anticline producing oil from Cretaceous reservoirs 
consisting of both limestone and sandstone.
5. Sri Lanka. Well known for its beautiful blue sapphires it is 
also producing rubies, diamonds and topaz.
6. Sulawesi. On the northern peninsula gold is produced at 
the Totok mine, situated in an uplifted karstic limestone in 
which gold, silver and some other minerals were deposited by 
the fluids form volcanic activities.
7. Cyprus with its unusual geological history, involving 
obduction of the adjacent marine plate, was known from old 
times a source of copper. Some gold and silver are also present.
8. Billiton, together with Banka are the well known tin 
islands. Most of the tin is found in placers both onshore and 
offshore containing (Sn O2).
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Weber Puzzle Solution
Treasure Island Puzzle

By K.WeBer

The previous quarterly puzzle winner is

Quirinius van Dorp

Other correct submissions:
Lucas Tan and Gabriel Franco
Wout Lohle
Stanley Slagmolen
Samuel Tupperware
Gertjan Bekkers
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