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2 | Editorial

Dear Readers, 

Making a magazine together for every quarter of an academic year that goes by confronts you 
with how fast this year is passing. Especially once you realize how many memorable events worth 
writing about have taken place. One of my personal favourites of this quarter brought us to the 
south of the Netherlands, where we learned, as editorial board, that we are better at making 
magazines than that we are at solving puzzles. To compensate for this fact, we went to work full 
of enthusiasm and dedication.

At the beginning of making this edition we had some trouble with thinking of good content to 
cover, especially after the expectations were raised by our last edition, which contained a wide 
range of articles and interviews. Luckily, after some brainstorming and teamwork, our heads 
were filled with fresh ideas and it was time for us to start working. Now, we will, as always, walk 
you through the results of these ideas and events that made this quarter an extraordinary one. 
We hope you will get a little sentimental as well.

The events that will be discussed in detail in this edition will be the third years’ study trip, 
the international student week to Helsinki and the one to Mons as well as the Rally, which I 
mentioned above, that took place again this year. Christine Klöpping will share with us what the 
Delft Aardwarmte Project Symposium was like and, if you’re in doubt about which master track 
to choose, the new track Geo-Energy Engineering master track will be introduced. If that didn’t 
convince you, the Applied Geophysics track will also be discussed through interviews with the 
coordinator and one of first year students. You will also get a chance to get to know our 127th 
treasurer Eva Potthoff a little better and Stephanie Lier will share her view on the role of the 
female miner through history as well as nowadays. We also asked Pierre-Olivier Bruna to share 
his adventurous quest of finding fractures in the outback of Australia and Stefan Luthi will tell us 
about the scenes he experienced when he visited his daughter in Mali. 

Of course this edition wouldn’t be complete without the anecdotes and puzzle from our loyal and 
appreciated contributor Koen Weber, some newsworthy MV and science events, a master thesis 
by Tijmen Chorus and a bachelor thesis by Renske Free. I hope you will be able to read all this 
accompanied by the spring sun. 

To conclude I’d like to give you a warm and sincere Glück Auf,

Daniël Ernste
President of the Natural Resource Committee

Editorial
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Dear Readers, 

Krijn van Alphen
President of the Mijnbouwkundige Vereeniging

Presidential

Right after our board holiday to Oman and Dubai I’m writing this new presidential. For ten days we went exploring 
the Arabian Peninsula and saw some awesome sites, and of course some stunning geology every now and then. 
Apart from seeing some great stuff we had a great time together being away from our weekly tasks for a bit. Now, 
as we’re back in Delft, we are ready to get into the last period with good spirits and make the best of the end of our 
year.  

Because as the birds are starting to chirp and the sun is present more and more often, the spring is really reaching 
the Netherlands and we are quickly progressing through the academic year. However, we still have some awesome 
events left on the calendar. However, first I would like to look back at what happened with the MV the last few 
months.  

In February, during the mid-semester break, we spent our holidays in our beloved café ‘Het Noorden’ to join the 
Warden in doing some jobs to repair and refresh the café. This included lots of maintenance stuff such as cleaning 
ventilators, fixing broken windows and varnishing the bar but we also made some new doors for the cupboard 
behind the bar, added a candle light with one of the Barbara’s and completely rearranged the kitchen. All in all this 
was actually quite a nice way to spend our holidays. Come by to see the results! 

In the new period there have been two big events that actually stood out for me. First one being the study trip. 
With a group of about 25 students we travelled to Bristol in the UK to visit some companies there. We did not stick 
to Bristol but also made our way to Cardiff and the surrounding area in Wales. This four-day trip turned out to be 
great fun. There was a nice balance of doing some serious stuff with the companies and also having fun during 
the nights. Because the goal of the trip was to show students different future perspectives with different master 
tracks and, therefore, helping them making this choice. As mentioned, this turned out successfully but we would 
not be a group of miners abroad if we did not show the local community what real partying is like. The second 
event I would like to mention is the MV Rally. In the beginning of March, 60 people; students, TU staff and alumni 
joined us in Maastricht to start the MV Rally 2019. A day of driving and solving puzzles brought us to the final 
location where we would spend the night; a castle in Baarlo. Here we had a nice dinner with a party afterwards. 
The drinks and dinner were a great moment to discuss the Rally we just had and share some old stories, which was 
extensively done. People were very enthusiastic about the Rally and we enjoyed it ourselves very much as well 
thanks to the Rally Committee! 

Now for the last few months of the year we have two more big events coming up and we are really looking forward 
to them. First of all, the Faculty Party ‘Fundamental’, which we will organise for all of our faculty employees, staff 
and students. We are organising this event in cooperation with Het Gezelschap ‘Practische Studie’, the study 
association for Civil Engineering, and it will host 1200 people. This still takes some effort to accomplish but we are 
really excited about it! 

Last but definitely not least, the Barbaradrinks will exist for 50 years in June this year. Over these 50 years, the 
Barbaradrinks has really become a core event in the monthly schedule of the MV. It is the way our alumni can 
easily get in touch with each other, share stories they experienced but also a way for students to get in touch 
with these alumni. As it is such an important event we want to make this a big anniversary. Therefore, we have 
booked a boat on the canal of Noordeinde, there will be music by the Delftsche Studenten Dans Harmonie as well 
as catering for us to enjoy all night. We hope to see lots of people there to celebrate this anniversary with us on the 
7th of June. From now on you can buy your tickets on our website mv.tudelft.nl. See you all there! 

On that note I would like to conclude with a firm and harmonious, 

Presidential
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Science News

Seemingly dormant geologic fault damaged famous 
Roman buildings 1,500 years ago 
March 5, 2019

A geologic fault system in central Italy that produced a deadly earthquake in 2016 is also responsible for a fifth-century 
earthquake that damaged many Roman monuments, including the Colosseum, according to new research.Scientists had 
thought the Mount Vettore fault system was dormant until it ruptured in 2016. This was the first time the fault had ruptured in 
recorded history. But a new study in the AGU journal Tectonics combining geologic data with historical records shows the fault 
produced a major earthquake in 443 A.D. that damaged or destroyed many well-known monuments from Roman civilization.

http://www.geologypage.com/2019/03/seemingly-dormant-geologic-fault-damaged-famous-roman-buildings-1500-years-ago.html#ixzz5icO5mZH6

The ‘roof of the world’ was raised more recently than 
once thought
March 11, 2019

Plant fossils discovered in rocks from the Tibetan 
Plateau and a new analysis of the area’s geochemistry 
are rewriting the uplift history of the region dubbed 
the “roof of the world.” This new research suggests 
that the story of the rise to its current dizzying height 
is far more complicated than just raising the roof. 
Previous research has suggested that the plateau 
reached its current height — about 4.5 kilometers 
above sea level, on average — by at least 40 million 
years ago. But chemical evidence left in the region’s 
rocks suggest that couldn’t have happened before 
about 40 million years ago, researchers report in the 
March 1 Science.

https://www.sciencenews.org/article/tibetan-plateau-height-roof-
world

One of the strongest known solar storms blasted Earth 
in 660 B.C.
March 11, 2019

One of the strongest solar storms ever to hurtle toward Earth blasted the planet in 660 B.C., researchers say, based on traces of 
the storm preserved in both ice cores and tree rings. As the sun’s magnetic field shifts, it occasionally releases bursts of charged 
particles into space. In the most extreme solar storms, called solar proton events, these charged particles are dramatically sped 
up by interactions with other solar emissions: solar flares or coronal mass ejections. Even Earth’s protective magnetic field can’t 
deflect such swift, energetic particle streams. The radiation is particularly hazardous to modern technology and astronauts.

https://www.sciencenews.org/article/one-strongest-known-solar-storms-blasted-earth-660-bc
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Science News

De Beers, Botswana to expand 
world’s richest diamond mine
March 18, 2019

One of the strongest solar storms ever to hurtle toward Earth blasted the 
planet in 660 B.C., researchers say, based on traces of the storm preserved 
in both ice cores and tree rings. As the sun’s magnetic field shifts, it 
occasionally releases bursts of charged particles into space. In the most 
extreme solar storms, called solar proton events, these charged particles 
are dramatically sped up by interactions with other solar emissions: solar 
flares or coronal mass ejections. Even Earth’s protective magnetic field can’t 
deflect such swift, energetic particle streams. The radiation is particularly 
hazardous to modern technology and astronauts.

https://www.sciencenews.org/article/one-strongest-known-solar-
storms-blasted-earth-660-bc

Researchers explore the effects of climate change on 
hunger
March 19, 2019

As the climate changes, where plants grow best is predicted to shift. Crops that once thrived as a staple in one region may no longer 
be plentiful enough to feed a community that formerly depended on it. Beyond where plants grow, there’s also the issue of how they 
grow. Evidence suggests that plants grown in the presence of high carbon dioxide levels aren’t as nutritious.
For example, experiments have shown that higher levels of carbon dioxide in the air result in lower zinc and iron levels in wheat, rice, 
barley and related crops. This matters because zinc and iron deficiencies are associated with many health problems.

https://phys.org/news/2019-03-explore-effects-climate-hunger.html?utm_source=menu&utm_medium=link&utm_campaign=item-menu

Researchers make a key 
discovery on how alpine 
streams work
March 19, 2019

An EPFL study has prompted scientists to rethink a standard approach 
used to calculate the velocity of gas exchange between mountain streams 
and the atmosphere. Research conducted in streams in Vaud and Valais 
indicate that equations used to predict gas exchange based on data 
from lowland streams undershoots the actual gas exchange velocity in 
mountain streams on average by a factor of 100. This discovery, published 
in Nature Geoscience, will enable scientists to develop more accurate 
models of the role that mountain streams play in global biogeochemical 
fluxes. 

https://phys.org/news/2019-03-key-discovery-alpine-streams.html?utm_source=menu&utm_medium=link&utm_campaign=item-menu

Dinosaurs were thriving before asteroid strike that wiped 
them out
March 6, 2019

Dinosaurs were unaffected by long-term climate changes and flourished before their sudden demise by asteroid strike. Scientists 
largely agree that an asteroid impact, possibly coupled with intense volcanic activity, wiped out the dinosaurs at the end of the 
Cretaceous period 66 million years ago. However, there is debate about whether dinosaurs were flourishing before this, or whether 
they had been in decline due to long-term changes in climate over millions of years.
Previously, researchers used the fossil record and some mathematical predictions to suggest dinosaurs may have already been in 
decline, with the number and diversity of species falling before the asteroid impact. Now, in a new analysis that models the changing 
environment and dinosaur species distribution in North America, researchers have shown that dinosaurs were likely not in decline 
before the meteorite.

https://phys.org/news/2019-03-key-discovery-alpine-streams.html?utm_source=menu&utm_medium=link&utm_campaign=item-menu
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Member Input 
February 12, 2019

To give all members a chance to share their ideas about what to do with some 
spare money the MV has left over the past years, a member input meeting was 
organized on the 12th of February resulting in a number of new projects within 
the MV.

Freshmen Night
February 21, 2019

To improve the involvement of the freshmen 
and the bond between them, a freshmen night 
was held in Het Noorden. Rumor goes that they 
beat the board in beer pong. 

Zwemmersgilde/Schacht Drinks
February 27, 2019

Because the Noorden evenings are not always as wet as het Zwemmersgilde 
wants them to be, this illustrious guild organised a theme night together with 
de Schacht, girls guild of the MV. In order to achieve their goal, they decided to 
invite everyone for a swim in a swimming pool they brought. 

BLAF
February 28, 2019

To show the other earth science students of 
The Netherlands how drinking is done, a large 
party bus went off to Utrecht with some thirsty 
Delft miners. This resulted in a nice evening 
and some bonding with our colleagues. 

BALV
March 6, 2019

During this BALV the board and all the committees kept all the 
interested members up to date about what is going on in our 
association.

MV News
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Master Info Lunches
March 11-15, 2019

The yearly master information lunches are quite important 
for the Mijnbouwkundige Vereeniging, since it allows 
the students to develop an idea about their future careers. 
During a whole week representatives of different master 
tracks were there to inform doubting students about their 
track and why to choose them. 

SpoCo Bowling Night
March 13, 2019

Bowling is the ideal sport. It’s basically an hour of drinking 
beer occasionally interrupted by six seconds of exercise. 
Therefore, before visiting Het Noorden, some sports 
enthusiasts came together to ‘t Karrewiel fo the SpoCo 
organised bowling night.

126 Week
March 18-22, 2019

Because the 127th board went on a trip to Dubai and Oman, 
it was time for 126 to take over again. To start the week 
right, they organized some Monday afternoon drinks in the 
MV room, that turned into a week of MiBo. Wednesday it 
was time for a high school graduation trip themed Noorden 
evening. To help everyone get through their hungover 
Thursday, everyone was invited to get a broodje Leo for 
lunch. This week was brought to an end with some extended 
Friday afternoon drinks. 

Company Days Spring 
Edition 
March 27-29, 2019 

Starting from Wednesday 4 companies visited our faculty to 
give presentations to our students. During these presentations 
representatives told all about their companies and possible 
future perspectives for students. 

NoCo Theme Night
March 27 2019 

The NoCo brought the wild west to Het Noorden on this 
Wednesday evening to share their dance moves, have 
some drinks and socialize. 



10 | Board Highlighted

Can you tell us something about yourself?

I am Eva Potthoff, I am now a 5th year AES student and I 
just turned 23. I finished my bachelor last year, so next year I 
will start with my master. However, I am not sure yet which 
master it will be. Before I started studying here at the TU, I 
already lived in Delft for most of my life, I moved here when 
I was 6. At first I didn’t want to study at the TU because I 
wanted to move someplace different instead of staying in 
Delft, but then I found this study, and since it only exists in 
Delft, I stayed anyways. As soon as I started studying I really 
enjoyed the student life and went to almost every event the 
MV organised. I was a very enthusiastic freshman! In my 
second year I joined Virgiel, but also stayed active with the 
MV, where I was asked to be GOC which I enjoyed a lot.  

What’s the most common thing you hear people telling you?

People always tell me that I start screaming when I am getting 
drunk. I never notice it myself, but apparently my voice gets 
really loud when I’ve had some drinks.  

What does it mean to be the treasurer of the MV?

Simply said, I am in charge of all the money of the MV. So at 
the beginning of the year I have made a budget for the MV, 
which I try to live after as good as possible. Also for every 
event I have to make a budget and try to make sure we 
don’t spend too much money. Or too little of course, when 
that happens I make sure everybody gets some extra beer. 
Besides that I make sure everybody pays their contribution 
and of course I love to sell study books, party tickets and our 
beautiful MV gadgets.

Board Highlighted

Our treasurer Eva is a lady of money. 
She knows how it comes and goes, but 
is never too eager to get rid of it. Her 
predecessors have taught her how to 
stack the flaps and to stash the stacks. 
Luckily, she knows how to spend the 
liquid gold and she manages to let lots 
of it go across her throat. You hear 
tramlijn 1 is departing? Eva is probably 
the machinist! The other big quality 
Eva has is her limitless enthusiasm. 
You don’t have a ticket for IFF yet? Eva 
will make sure you get one! Doubting 
about traveling all the way to Utrecht 
for BLAF? Eva will take care of you and 
make sure you join.
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MEET EVA 
POTTHOFF, 
OUR 127TH 
TREASURER

By G. Drakonakis

Are you the only one dealing with financial matters or is the 
rest of the board also involved? 

It is mainly me, but I am not completely alone in the financial 
matters. Of course, Freek keeps the finances for het Noorden 
so he also regularly works on money matters and Krijn, 
together with the external committee, makes sure companies 
want to sponsor us in order for us to get more money to spend 
on all our amazing events. Also I discuss with the rest of the 
board what the money is spent on, so I do not get to decide 
that all by myself.

Why did you choose to become the treasurer?

I was the one who wanted it the most. Actually, nobody else 
from the board wanted to be a treasurer and I really liked 
the idea of becoming the treasurer of the MV. I am still very 
happy with this function and, although every function has its 
fun parts, I would not want to do anything else. 

What has been your happiest experience since you’ve been a 
member of the board?

Well, we just came back from our board vacation, which was 
a great experience. We went to Oman where we rented a car 
and drove all around the country. We saw a lot of great things 
there. The nature there is very beautiful and everywhere we 
just saw camels walking around in the wild. Also, the people 
were very friendly and the weather was perfect.
Apart from that, I really enjoyed the MV Rally. I think that 
was one of my favorite events this year so far. Even though 
I could not really participate in the Rally itself, because I had 
to help throughout the day, it was still a lot of fun to do and 
cross around Limburg. The dinner and the party were also 

very nice, all in all a great experience. 

What’s something you never did but always wanted to do?

It is not really original, but I have always wanted to go on 
vacation by myself and travel around for some time. I was 
planning on doing that this year, but then I got asked for the 
board. I still would really like to travel for a few months, but I 
am not sure when I will do this. Maybe next year during my 
master. 

What is your hidden talent?

I do not have a lot of talents, but one of my hidden talents is 
that I am very good at making lasagne. I am not the best cook, 
I also don’t really like to cook, but I’ve had a lot of compliments 
about my lasagne. You can ask Berend, he has asked me 
multiple times when I will make lasagne for him again. 

If each board member was a frituur snack what would they 
be?

Hmm, this is a difficult one. Of course, we all love snacks a 
lot. I think Krijn would be a frikadel because he is so tall 
and skinny, just like a frikadel. Freek is an eierbal. That is a 
traditional snack from Groningen, which is where Freek 
comes from. He always talks about how delicious an eierbal 
is. Unfortunately, I have never tasted it, but I believe he is 
planning on making it a Noordenhap soon. Jeanne is a kroket. 
I have never met anyone who doesn’t like a kroket, which I 
think also represents the way people think about Jeanne. Last 
but not least Tim, I think he would be a Berenklauw, because 
he really is the bear of our board. Of course he is very big, just 
like a bear, but he is also quite a “knuffelbeer”. 
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This year on the 21st of February a group of around 25 
dedicated miners left their warm and cosy beds to set out for 
the third year’s Study trip. A sound flight led them to Bristol 
where the rental cars were ready to use. It took some time to 
get used to driving on the left side of the road but alas, after 
the first coffees were consumed, the group arrived at WSP, 
a large consultancy company. It was intriguing to see such a 
large company and how they operated. The thing that stood 
out for me was the fact that heterogeneous teams worked so 
well together to finish their projects. 

The following company that the group visited was Geollect. 
In contrast with WSP, this was a start-up. It consisted of a 
married couple, which were also the founders and directors 
and three other employees. The main service of Geollect 
was an online platform that ensured sailors receive every 
available piece of information about events that had taken 
place on their route. They did this by programming filters on 
social media to essentially get all the significant information 
that could be relevant for the sailors thinking about recent 
piracies and problems related to politics. Furthermore, they 
used remote sensing to collect even more data. The satellite 
images give real time data for sailors to be able to anticipate on 
coming events such as crowds of ships near the docking area. 

After Geollect it was time for the group to head over to the 
hostel. This hostel was located in Newport and, although 
some of the companies told us this town didn’t have the best 
reputation, the hostel was actually quite good. The group had 
dinner along with some cold beverages and had some time to 
discuss the day and how every company was related to each of 
the master tracks.

Study trip 
2019

By J. koes

Orientating On maSter trackS in 
BriStOl and cardif during the

“We did a lot of lovely things and 
visited many companies, however 
a trip to Great-Britain wouldn’t be 
complete without fish and chips.”

12 | Study Trip 2019
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The following day the sun was already 
shining, which is uncommon in 
Newport and the students went to 
visit the next company called Terradat. 
Essentially this is a geophysics company. 
They get hired to put their knowledge 
and geophysical methods into work. 
Several methods were shown, among 
which were ground penetrating radar 
and resistivity. The fact remains that 
geophysical methods are very practical 
and I think that everyone, including 
myself, realised that when it comes 
to geophysics working in the field is 
fundamental. 

Lastly another consultancy called SRK 
was visited. This visit was for me the 
most inspiring one. They structured the 
visit not as a presentation, but instead 
they had eight tables where on each 
one was a different employee with a 
different job and background. This so-
called speed-dating, resulted in a very 
informative, but casual way of talking. 
The master tracks were highlighted 
but most certainly the experience the 
employees have was interesting. After 
the speed-dating the students enjoyed 
a Vrijmibo where everyone could 
interchange the stories of the day. 

Fortunately, the next day the sun wasn’t 
shy of showing and the vibe between 
the students was good. The students 
got a tour in a coal-mine with narrow, 
vaguely lit tunnels with leaking water 
and an earthy smell. The tour guide told 
us stories how people used to work here 
and I think that I speak for everyone if I 
say this was an intriguing tour.
After a nice lunch everyone was ready 
and fit for a stroll across the valleys. 
Most people even climbed to the highest 
point. 

We did all the lovely things and visited 
many companies, however a trip to 
Great-Britain wouldn’t be complete 
without fish and chips. Therefore, the 
study trip committee took us to a great 
restaurant where everyone enjoyed 
their extra large deep fried cod. With 
the vibe going on and knowing the next 
day everyone was off to do whatever, 
the group went on to see the nightlife of 
Bristol. 

That covers most of the Study trip of 
this year and I would like to thank 
the Study trip Committee for such 
informative and fun trip! 

glück auf!

Study Trip 2019 | 13
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International Student Week - Mons

O
n Sunday the 24th of February, internachos Sam 
and Alonso were done painting their wonderful 
wooden clogs and parted from Delft to attend 
the International Student Week hosted by 

Polytechnique Mons. This International Student Week had 
representatives from their own university, Norway, Finland, 
Germany, England and Hungary. We had been warned this 
week was not going to be easy and we were looking forward 
to the challenges that endless free Belgian beer could bring 
us. Due to low resources, we took a BlaBla car to Antwerp 
and a GoPass to Mons. We were greeted by the organizers 
and taken to Cité Houzeau, the student housing building of 
the university, where all the parties and “meals” were going 
to be hosted. Being the true miners that we are, we went 
straight to the bar and asked for a very Glück Auf amount 
of Stella Artois, the official beer of the house. After giving 
out shots of Ketel 1 as a way of breaking the ice, nobody 
wanted to speak to us. Every country tasted each others 
representative drink and what 
was supposed to be the most 
chill night of the week turned 
out to be an absolute disaster.

After loud knocks on our door 
after a wonderful four hours 
of sleep, we were greeted 
with some nice breakfast. 
The nutritious bread and 
Nutella gave us enough energy to hop into the bus and go to 
DEME, a dredging company. A sleepy Sam missed a whole 
presentation of safety measures. Given that this was hosted 
in a hotel, we were welcomed by a buffet for lunch. This 
was the only decent (non-baguette) meal of the week. After 
some chill time in the house, we had our first student party 
of which I really don’t remember anything. Maybe Sam does.

After another night of undersleeping and overdrinking, we 
headed out to the cement company CCB. After an exhausting 
wait on the relentless sun, we managed to see a very Glück 
Auf blasting on their open pit mine. We were advised not to 
drink before the strong Belgian beer party of later that day.  
However, we still proceeded with some märkää until the 
party started. The event was supposed to unveil a new beer 
at the bar every 40 minutes to let everyone taste the Belgian 
wonders. The outcome of the night: at least we know that the 
first beer was quite nice.
Surprise, surprise, it is bread and Nutella time. With a much-
expected hangover, we visited NLMK at La Louvière. Even 
after a long discussion, the guide refused to let us in with our 
clogs to the factory, such a discrimination. After inspecting 
the security exits of the building, we proceeded to visit their 
steel plant. Nothing was planned during the night, meaning 
we could head to the bar. A lot of allez zumbas and bus games 
ensured that nobody ended up sober.

You cannot be hangover if 
you keep drinking, so we 
always did. We parted to 
Brussels with 25 people and 
50 liters of beer. After rolling 
a keg throughout the city (and 
a short stop in a chocolate 
factory) we arrived at the 
Manneken-Pis. We connected 

to keg to the little dude and the beer started flowing.  The 
Glück Aufing continued as we headed to Grand-Place and 
started singing naked in front of the tourists. A quick bus ride 
took us the Atomium. The police almost caught us singing in a 
nearby fountain, but our secrets were kept. Later that day we 
had the Casino night, a 600 people party full of gambling, “bar 
cleaning”, vodka shots and champagne.

International Student Week 2019
-Mons - 

By a. ocampo “

“After giving out shots of Ketel 1 as 
a way of breaking the ice, nobody 

wanted to speak to us. ”
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International Student Week 2019

By a. ocampo
Even after a long discussion, the 
g uide ref used to let us in with 
our clogs to the factor y, such a 

disc r iminat ion.

“

”
It was Friday already and after walking with clogs for five 
days, we could not really feel our backs or feet anymore. 
However, this ensured that the jenever would have a special 
flavour. Due to the Glück Aufing of last night, we skipped the 
morning visit of Mons and went to ArcelorMittal, the world’s 
largest steel producer.  

Later that day, we had the annual IFMMS Congress, where 
somehow, we both ended up being part of the board for this 
year. Shit happens. This was followed by a thirty-minute walk 
to a sketchy bar where the final Thanksgiving event was 
taking place. Here, each country gifted their traditional drink 
to the organizers and made them chug it. Knowing the Dutch 
of me, Alonso, we were stuck on singing English songs while 
the organizers tried to drink our filthy Ketel-infused boots. 
Sam was kind enough to join the drinking process drinking 
from party boot of one of the organizers.

It didn’t end up well either. After some more heavy drinking 
we stumbled across Mons to end this challenging week.
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International Student Week 2019
-Helsinki - By T.meiJer

F        
rom January 26 until February 2 ISW Helsinki took place. All students were studying hard for their exams, so Krijn 
van Alphen and I filled the empty seats. This filled the Finnish organizers with a lot of joy, because they had four 
lean years with no representatives from Delft. Combining the ISW with the board activities was harder than we 
thought, so we arrived a day later and also left a day earlier. Despite all of the hassle we had an amazing time and 
hangover on the ISW Helsinki.

The week started with a 
hangover from the night 
before. Definitely the best and 
only way to start an ISW! As 
we arrived at Schiphol airport, 
it was time to change to the 
outfits for the week. While 
boarding the plane a lot of 
people asked what we will be 
doing. Of course, we could tell 
them what we actually were 
going to do, but instead we thought the best answer was, 
drinking on clogs for a week, which was not exactly untrue. 

Having safely arrived to Helsinki, it was time to meet the 
rest of the group. The standard universities that are always 
present,  Camborne, Mons, Aachen and Miskolc, were 
there this time as well. Additionally, for the first time three 
Canadians students from the university of Alberta joined an 
ISW. 

The first night started out with the toga party! While enjoying 

the liquor in full swing 
everybody was waiting for 
one thing. This was, of course, 
the green light to jump into 
the sauna. After a hot sauna 
everybody went to cool down 
in the snow outside. What 
we thought was snow, was 
mostly ice, which was learned 
by everybody in the hard way. 
The Finnish saunas are nice, 

but the night would not be complete if we were not there to 
teach everyone some Dutch drinking games and show them 
what real drinking is. Luckily the bus was leaving at 03:00, 
so everybody was really excited to sit in the bus for the next 
seven hours. After seven hours we arrived at the Siilinjärvi 
mine, which is a big open pit mine that produces phosphates. 
This open pit mine is operated by Yara Suomi Oy. However, 
standing outside this day was not an option due to the extreme 
cold. The temperature outside was -27 degrees!

In the following days we visited various companies. One of 

“What we thought was snow, was 
mostly ice, which was learned by 

everybody in the hard way.”
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By T.meiJer

them was Terrafame. This company uses bio-leaching 
to process the ore. The way the ore is processed lead 
to the whole facility smelling like rotten eggs, which is 
not really pleasant for the hangover stomach. 
However, the most important thing on the ISW are 
the heavy drinking nights. One night we went to 
drink in a secret bar of another university. Of course, 
this was the time to steal some fantastic attributes 
to bring back to Delft. After a long night of drinking 
we had identified our target. The theft  went smooth 
and we brought the sign safely to Delft. Soon it will be 
hanging in ‘t Noorden. If you are interested what is on 
the sign, then come to ‘t Noorden and look for a sign 
with a nail on it!

Normally the Thanksgiving event is on the last day 
of the ISW, but the Barbara drinks where that Friday 
as well, so we had to leave a day earlier. Therefore, 
the “Dutch giants” got the exception to give a nicely 
filled clog with jenever a day earlier. After the almost 
the whole organizing board had puked in the bar 
and everything smelled like vomit, it was time for 
the “Dutch giants” to leave due to an early flight in 
the morning. The next morning we had to wait some 
time for our driver, so on arrival to the airport there 
was not much time left to get to the gate. Luckily for 

“And keep in mind: an ISW is an experience to 

never forget, because there is not much left to 

forget due to all the beers! ”

us we didn’t have the 
clogs on anymore, so 
we could run on our 
normal shoes to the 
gate. The moment we 
went through the gates 
and got safely to our 
seats, the plane was 
ready to take off. This 
was all to make sure 
we could drink our 
hangover away during 
the Barbara drinks that 
evening! 

And keep in mind: an 
ISW is an experience to 
never forget, because 
there is not much left 
to forget due to all the 
beers!
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E
arly in the morning, on the 9th of March, eighteen cars with 
enthusiastic mining students and alumni from all over the 
Netherlands drove to Maastricht. All for a two day adventure 

organised by the Rally Committee with the help of the board. When 
they all arrived at the Enci Groeve (Enci Quarry) it was time for the 
event to start. Every team received a bag filled with snacks and drinks 
and a booklet. This booklet contained instructions, which needed to be 
deciphered to get through seven stages. If this was done correctly the team 
would arrive at an impressive castle where an appetizing dinner and an 
epic party awaited. Two teams will tell you all about their experiences of 
this memorable weekend.

18 | Rally 2019
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To the top in our thawbs

The Arabs in a downsized Ferrari, Thijs 
van Wieren, Simon Dehout and Lauran 
de Jong, came in second at the Rally 
and kept students’ honour during this 
weekend. Therefore, we decided to 
have a small talk with them about how 
it felt being at the top and what helped 
them achieve such a high position.

You were the winners from all the 
students in the Rally, how does that 
make you feel? Did you expect that to 
happen?
We didn’t expect to get to such a high 
position, but it was a nice surprise. The 
only award we were expecting was the 
best costume award but sadly we didn’t 
get it. However, being second of the 
whole Rally and first student team is 
quite a nice achievement. 

Out of all the 7 challenges, which one 
was the most challenging and which 
one was the most fun? 
The most challenging stage of the Rally 
was the compass challenge. You were 
given a certain amount of degrees and 
metres to get to the destination. We 
had no idea how to use the instructions 
as it was quite confusing. Thanks to 
Lauran, who used to live in the region, 
remembered that Hein and Leon sent 
Snapchat videos from the rodelbaan 
in Valkenburg couple of weeks ago. 
So we put the address in the GPS and 
went full speed ahead, as we got lost a 
couple of times beforehand. We were 
quite happy to see familiar faces as we 
arrived thanks to Lauran’s lucky guess. 
The most fun stage was the Noorden 
night stage with night pictures of the 
directions. This one is very relatable to a 
usual Wednesday Noorden night. 

Describe every person’s strongest point 
from your team. 
Lauran was the one solving the puzzles 
and providing snacks, Simon was the 
DJ and navigation and as Thijs was the 
only one with driving licence he was 
our driver (doing donuts).

You were dressed as Arabs for the Rally, 
did you get any negative comments 
because of this?
No, no negative comments only funny 
looks, especially from the staff in the 
local Coop, when we bought Ice and 
vlaai. They probably thought we were 
one week late for carnival.

What did you think was the most 
interesting part of the rally?
Rénard downing the stiefel. 

Did the choice of car help you with the 
rally?
Definitely. Our Toyota Aygo was made 
for the Rally, as it is small and designed 
for all terrains. Its engine was perfect to 
take over the 126 car countless times. 

If you could choose anyone in the 
world to be part of your Rally team 
who would it be?
Elon Musk so he can make the car drive 
by itself and he is really smart so he can 
probably solve everything instantly.

Who was the least valuable player in 
your team?
Thijs: Of course it has to be Simon, apart 
from being annoying he only was being 
more useless.
Simon: Thijs for sure, apart from driving 
he didn’t do anything.
Lauran: I still don’t know how we got 
second place.

What do you plan to improve in your 
tactics so you are going to win next 
rally?
Simon: Try to bring a heavier rock in the 
car. 
Thijs: Maybe Simon and Lauran could 
get their driving licence, so I can drink 
in the car.
Lauran: We will steal the next MV 
board’s car as a mining attribute.

By G. Drakonakis
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Rally 2019 - Teamwork, from carpooling 
to the Stiefel

After an early rise on a not so sunny 
Saturday morning the first challenge 
prior to the Rally was to pick up 
everyone with the least km and arrive 
in time for a morning coffee at the 
designated location in Maastricht at 
Chateau D’n Observant. With the 
driving skills of Leendert-Jan and the 
limo of Charles, this appeared to be no 
problem.

We definitely did not have the oldest, 
smallest, or fastest car, but with LJ 
having an earlier win on the Rally, the 
pressure was on. Just like the other 
19 teams, we got a nice Rally sticker, 
with the name of EMD as sponsor 
(Erfgoed Mijnbouwkunde Delft). 
Another challenge ahead of us was an 
amazing Lotus Elise and a fully pimped 
Mini, which departed before us. We 
immediately had a first assignment to 
concur, and with instructions in a nice 
booklet, a bag full of survival snacks 

(water, apples and chocolate), 
we concurred it with success. 
We also agreed on our favourite 
colour and hobby without a 
dispute. Since it was all about 
achieving and not speed, we 
truly took the time to enjoy the 
scenery.

The route brought us deep 
into the beautiful hills south 
of Maastricht, but soon the 

first additional kilometers appeared on 
the screen while we were discussing 
if the fence on the left was the same 
as in the description. Sense prevailed 
and, returning back on the right track, 
everything went smooth, too smooth. 
After a couple more kilometers, we did 
find the first stop and commenced with 
the 2nd stage of the Rally, in which we 
not only detailed every street in Vaals, 
but also picked up seven out of the eight 
letters to be collected, including one that 
was blown away. The next assignment 
brought us into three countries and 
while everyone else was taking pictures 
with the flags, we put the car on the real 
boundary post, good for some additional 
points which appeared fruitful in 
achieving a high ranking.

With the adage, never trust a single 
measurement, we made sure we had 
three independent ones to cover the 
mapping with a compass. The compass 

of the car navigation was accurate, 
but small. The phone appeared good 
even without glasses, but had a bias in 
the car. Finally, the physical compass 
worked best outside the car, in the 
rain. With only 1 additional kilometer 
we made it to lunch, much later than 
expected though. With some solid ‘Zuur 
Vlees’ and two rounds on the rodelbaan 
to fulfil our speed apatite, we discovered 
we would be rewarded by fulfilling 
more missions.

Since the Q7 was not good in a donut, 
we focussed on the 1 point per kg stone 
and made sure we had the biggest. 
Mission accomplished! Fuelling for € 
20.19 posed no problem either. 

What looked like a simple next 
assignment slowly became a nightmare. 
We did find the cultural assignment 
explaining the origin of Nassau IV, but 
by missing out one photo, we lost track 
and though we rerouted three times 
and passed the famous discotheque ‘de 
Koempelclub’, we received a phone call 
from the RalCo where we were. If we 
would not show up in 5 min, we had to 
open the rescue envelope. On one thing 
we had agreed: no envelope. With joined 
forces, combined intellect and still a 
closed envelope, we arrived just in time 
at the next stop, a truly historical site, 
where RalCo was anxiously awaiting us. 
Maybe a bit stiff at start, the teamwork 

In the end not 
speed, but accuracy, 
intellect, experience, 
determination and, 

moreover, clear 
teamwork lead us to the 
victory, we must admit.”

“
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Teamwork, 
from Carpooling to the stiefel

now really kicked in and without any 
curse and sigh, Rénard concurred the 
directions on the blind map by using all 
tools available to us. At this historical 
mine site on the ‘Mijnweg’ we found the 
hidden briefing too. 

The final assignment, close 
to our final destination, 
appeared with 45 km 
not so close. However, 
Charles was able to cover 
the distance in no time 
and with Leendert-Jan 
only one phone call away 
from the final destination, 
we had time to detour off 
track and included points 
for the dirtiest car.
Kasteel Brenckt as final 
destination is located at an 
old Roman ‘heerweg’, truly 
a historical location. Most 
teams were already in, so 
we had again a good sight 
at all the nice cars.

With photographic proof 
of our achievements, all 
but one letters collected, 7 
still closed envelopes, and 
a classic drawing by LJ of 
the RalCo, we could safely 
enjoy a glass of champagne 
before changing in evening 
tenue and hitting the bar 

where alumni and students exchanged 
their experience. 

During an excellent dinner, RalCo 
gave away a Stiefel for the worst 
performing team and out of the three 
best team, Charles, LJ and Rénard 

were called upon as winners, much to 
our own surprise with apparently an 
overwhelming distance on points in the 
league. The triumph came along with 
100 Noorden munten and a Stiefel, 
which we obviously shared between the 
three of us, showing our teamwork and 

By: L. J. Ursem, r. chaiGneaU, c.  arenTsen
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experience again. 

In the end not speed, but accuracy, 
intellect, experience, determination 
and, moreover, clear teamwork lead 
us to the victory, we must admit. But 
also the excellent preparation and 
organisation without faults by the 
RalCo and MV made the job ‘easy’. The 
MV also received back their ‘Schlägel 
und Eisen’, which was removed by one 
team from their grill, and received a 
toolkit provided by the sponsor EMD 

to prevent such an uneventful event to 
happen ever again. Be prepared!

With more speeches, toasting and 
Glück Auf we slowly hit the party and 
the interaction between alumni and 
students really kicked in, one of the 
many benefits of the Rally. Some made 
it late, some later, and some closed the 
door. 

Clearly alumni had an earlier start 
against many students but the 

croquettes at breakfast made the start 
for everyone smooth. As good friends, 
we did not say goodbye, but till next 
time.
Two years in a row without the Rally, 
this one was an excellently organised 
again. A route set out in a beautiful and 
cultural heritage scenery and dinner, 
party, and overnight in a classic castle. 

Hopefully many more Rally’s will 
come with many alumni and students 
attending. No pressure.
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     A MUCH 
MORE 
EFFECTIVE 
TOOL TO 
AID IN 
RETAINING 
ONE’S 
IDENTITY AS 
A WOMAN 
IS THE 
IMPORTANCE 
OF 
SOCIALISING 
WITH OTHER 
WOMEN. .”

“
I am a child of the 90’s. Growing up, there were strong 
female role models galore for me to look up to: Xena Warrior 
Princess, Buffy the Vampire Slayer, Ellie Sattler from Jurassic 
Park (of “Dinosaurs eat Man, Woman inherits the Earth” 
fame). That last movie was such a big influence on me as a kid 
that I identify it now as one of the main catalysts that drove 
me towards mining many years later. In 1998 I attended my 
first ever concert - the Spice Girls at the, at the time, brand-
new Gelredome in Arnhem. For more than a year, I had been 
fed on a steady diet of girl power and not even a 40-degree 
fever could keep me from seeing my heroines in real life. My 
father, much to his credit, accompanied my best friend and 
myself and endured an ear-shattering evening of screaming 
12-year-old girls and lip-synced pop music. 

All this to say that feminism has always been a natural state 
for me, a movement that I - perhaps naively - assumed that 
any reasonable person would align themselves with. I always 
identified myself as a feminist when prompted (and I still 
do). It wasn’t until I left the bubble of my hometown and 
my like-minded friends that I started to encounter different 
viewpoints; as a matter of fact, it was when I came to Delft. 
Looking back now on my time in Delft, I can see how I 
gradually started to adapt to the overwhelmingly male culture 
- although I’m sure that some who knew me at the time would 
beg to differ. 

I had the pleasure of serving on the board of the MV as well 
as several committees and have made lifelong friendships 
during my time in Delft. The MV has, and always will have, 
a special place in my heart. However, having been away from 
Delft for several years afforded me the capability to look at 
our association through a more objective lens - and I didn’t 
always like what I saw. On the occasions that I came back to 
Delft, these observations would from time to time spill out 
(usually after a drink or two... or three). Since I didn’t have 
too many other interactions with the more recent boards 
of the MV, I must assume that these sporadic outbursts are 
what prompted the current board to invite me to speak at 

Emancipated Barbararede
By s. Lier Lillian Malcolm

Pit brow workers at Wigan Junction Colliery near Wigan, 
Lancashire, 1900. Their trousers are barely visible below 
their long skirts.



Lillian Malcolm

Emancipated Barbararede | 25

the Emancipated Barbara Drinks in January of this year. 
Alternatively, I suppose it is possible that they were struggling 
to come up with names and somebody suggested the crazy 
lady who used to spell check, just for the fun of it, Natural 
Resource articles in her spare time. Whatever the reason, I 
was asked to do a speech.

Giving a speech in Het Noorden as a woman is usually not 
especially challenging. However, giving a speech in Het 
Noorden specifically about being a woman is a bit more 
complicated. First of all because the audience consists mostly 
of people who are not women, some of whom are also not 
particularly interested in hearing about what it’s like to be a 
woman. Secondly because, Het Noorden being Het Noorden, 
the audience will be in various states of inebriation, which 
usually encourages the proliferation of multitudes of tired 
stereotypes. 

So I had to carefully consider my angle. I briefly entertained 
the idea of going full scorched-earth political, as I am wont 
to do after a few drinks when I get into certain subjects (like 
the number of women on the NoCo), but figured that might 
not be the most conducive to an enjoyable evening. I decided I 
wanted my message to be largely positive, and that was when 
I made the choice to tailor my message not to the men in the 
audience, even though they might be in the majority, but to 
the women who, after all, are meant to be the focus of the 
Emancipated Barbara Drinks. 

I put together a brief overview of my own experiences 
working in the mining industry, first as the only female 
engineer at a ferrochrome production site in Kazakhstan for 
SMS Group, then as a mining technology rep for Caterpillar - 
but having graduated relatively recently, I felt my experience 
was too limited to form the basis for my entire speech. 

My next idea was to consider what Barbara would be like 
if she were alive today. A feminist, I’m sure - and possibly a 
social media influencer (figure 1), but other than that I wasn’t 

able to scrape much meat off the bones of the ol’ Barbara 
story from a feminist angle. So I started looking into historical 
accounts of inspiring women in the mining industry, and 
there I was more successful. Most of these stories came 
from countries outside the Netherlands, as women in The 
Netherlands didn’t really work in the mines, although some in 
Belgium did. Nevertheless, there were some incredible stories, 
mainly from the US and Canada, of resilient women who 
didn’t just survive, but flourished in the mining industry.

Take Fannie Quigley (1870 - 1944), from Kansas, Nebraska, 
featured in the Alaska Mining Hall of Fame - also known 
as “Fannie the Hike”. At age 27, she followed the gold rush 
stampede to Klondike and supported herself by supplying 
meals for her fellow miners. She staked various claims 
of her own and although she never struck a fortune, she 
became widely known as a formidable wilderness cook, being 
described by one observer as “one of the most remarkable 
women I have ever met… She lived the wild life as the men 
did, and was as much at home in the open with a rifle as a city 
woman is on a city avenue… From a physical standpoint she 
was a living example of what nature had intended a woman 
to be and, furthermore, while having the ability to do a man’s 
work, she also enjoyed life as a man does.”1

Nellie Cashman (1845 - 1925), known as “The Angel of the 
Cassiar”, another Alaska Mining Hall of Fame honouree, 
fled the Great Famine in Ireland and eventually landed in 
Canada, where she became skilled at acquiring and selling 
mining claims for a profit. In 1874, she led 6 men and more 
than a tonne of supplies through deep snow and sub-zero 
temperatures over 77 days into the Cassiar Mountains, where 
a group of miners had become stranded, and saved the lives 
of as many as 75 men. Later, at age 78, she set a record by 
mushing a dog team 750 kilometres across Alaska in just 17 
days. 

I touched upon a number of other notable women - Lillian 
Malcolm, born 1868, who founded the “Scotch Lassie Mining 
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Pit brow workers at Wigan Junction Colliery near Wigan, 
Lancashire, 1900. Their trousers are barely visible below 
their long skirts.
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Company” and funded her prospecting endeavours by 
regaling miners with tales of her adventures; and the Pit-
Brow Lassies of Victorian England, who were infamous for 
bucking contemporary conventions by wearing trousers 
while working underground. For a more recent example, I 
talked about Lois Jenson, a mine worker in Minnesota who, in 
1988, filed the first class action sexual harassment suit in the 
United States and set a precedent for all future harassment 
trials in the USA. (This case inspired an excellent movie called 
North Country starring Charlize Theron.) While the length 
of this article does not afford me the ability to discuss them 
in detail, a quick internet search will produce a much more 
comprehensive look at the lives of these remarkable women, 
and I strongly encourage the readers of this article to do just 
that.

So what can the women miners of today learn from all 
of this? First, the notion that women are “less ambitious” 
and “less likely to excel at certain professions” than men 
seems to be one that is becoming increasingly mainstream 
nowadays, and stories like these can be useful at dispelling 
such antiquated fictions. On a more personal note, I drew 
two important conclusions. First, the importance of retaining 
your own identity. As a woman in a world dominated by men, 
this can be difficult - but it is important to take some time for 
reflection from time to time in order to stay grounded to your 
own character. There are also small things that can be done 
to make this easier. To illustrate this point, I performed my 
speech in 5-inch stiletto heels - a fashion choice that I have 
always liked to employ to boost my confidence (and to put 
men ever so slightly on edge). 
A much more effective tool to aid in retaining one’s identity 
as a woman, however - and my second main conclusion - is 
the importance of socialising with other women. Making 
an effort to seek out the company of other women can be 
incredibly helpful in situations where one feels isolated by 
their gender. This prompted me to touch upon the value of 
women’s organisations such as the MV guild ‘De Schacht’, 
which was founded towards the end of my time in Delft. As I 
was performing this speech on the 11th of January, a number 
of men - as if to illustrate my point - found it exceedingly 
amusing to interrupt me at various points throughout, as 
well as to repeatedly question the importance of ‘De Schacht’ 
and what it is that we actually do there. Far be it from me to 
lift the veil of mystery from this illustrious organisation, but 
let me assure the gentlemen in question that annoyance at 
being invited to talk about being a woman in mining, only 
to be repeatedly interrupted by men who believe their own 
opinions on the subject to be more relevant, is precisely the 

But while working in mining can come with particular challenges for women, it is also one of the most 
exciting, adventurous, and rewarding industries in the world.
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But while working in mining can come with particular challenges for women, it is also one of the most 
exciting, adventurous, and rewarding industries in the world..”

type of thing that might be discussed when ‘De Schacht’ 
meets. 

Role models are important. It’s why, as a 6-year-old girl, I 
looked at Ellie Sattler and was able to envision for myself a 
future in Earth Sciences, leading to me ultimately becoming 
a mining engineer. It’s also why it’s important that first-
year mining students see themselves represented in our 
committees and understand that it is possible for them, too, 
to be on those committees - even (God forbid) women in the 
NoCo, as I was in 2006, and many other women were before 
and since.

The lifestyle for women in the mining industry nowadays isn’t 
as rough as it was in the days of Fannie Quigley, but there are 
still plenty of parallels that can be familiar to women working 
in mining today, particularly the sense of isolation that comes 
from being seriously outnumbered. I felt it from time to time 
when I was working as the only female engineer on a site in 
Kazakhstan, and Fannie felt it too, living by herself in her 
cabin in the remote wilderness of Alaska. Towards the end of 
her life, she wrote the following to one of her friends:

“I went to Fairbanks last fall. That [sic] was my first trip to 
town in seven years. I didn’t see woman for three years. I tell 
you, I got lonesome. [sic] I have not seen automobile yet.”1

But while working in mining can come with particular 
challenges for women, it is also one of the most exciting, 
adventurous, and rewarding industries in the world. That’s 
what drew Fannie Quigley and Nellie Cashman to mining 
50 years ago, and it’s what’s drawing more and more women 
to the industry today. The MV has an important role to play 
in shaping the female miners of the future, and I hope that 
my speech did its part, however small, in making sure that 
it continues to do so. As such, I look forward to the NoCo 
ladies of the future breaking the female yard record that Suus 
Oudwater and myself have shared for too long. As for me, I’m 
seeing the Spice Girls again in June, and I plan on recharging 
my girl power to last me another 21 years at least.

The author expressing her feminine side while on geological 
fieldwork (2007)

The MV has an important role to play in shaping the female miners of 
the future, and I hope that my speech did its part, however small, in 

making sure that it continues to do so.

“
.”
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A Geologist’s Tour through Western Mali

“Les Conseils aux voyageurs disent qu’il est déconseillé 
de se rendre au Mali ou de séjourner dans le pays. 

La décision de venir ou pas est de votre unique 
responsabilité”

By s. LUThi

-aGence consULaire sUisse à Bamako

This is how my trip to Mali in 
West Africa began, with a stern 
recommendation not to go there. 
Obviously I knew that the country 
was dark red on practically all travel 
advisory maps, but I already had 
obtained the flight tickets as well as my 
visa, this time in my Swiss passport as 
I considered the Dutch passport a bit 
too risky given the fact that the Dutch 
military in the country had already 
been targeted by terrorists. The main 
reason for my visit was my daughter, 
who works for a Non-Governmental 
Organization in Mali, and she had 
already planned to take time off to travel 

 ▲ Figure 1: Hamlets

with me through some countryside 
that was considered relatively safe. 
Therefore I thanked the Swiss diplomats 
for their concerns and off I went, via 
Lisbon and Casablanca, landing just 
at sunset at the airport of Bamako, the 
capital of Mali, where only two other 
planes were on the ground, one from 
the UN and the other from the EU, both 
obviously on humanitarian missions. 
The country is since 2012 in heavy 
turmoil and independence movements 
as well as islamic fundamentalist 
insurgencies have caused tourism to 
come to a complete standstill. Most of 
these troubles are in the centre of the 

 ▲ Figure 2: Senegal river at sunset

country, around Mopti, and further 
east around Timbuktu, Gao and the 
northern parts of the country in the 
Sahara desert where the Touaregs claim 
independence.

But our travel itinerary pointed to 
the western part of the country, the 
region of Kayes (pronounced kay), 
which by most assessments was 
relatively peaceful. We rented a Toyota 
Landcruiser with a driver and took 
off before sunrise, first on a well-
maintained paved road and then for a 
couple of hours through rough, sandy 
terrain. Small hamlets consisting of 
round mudbrick houses with thatched 
roofs were scattered throughout the 
landscape (Figure 1). After descending 
a steep incline we arrived at the 
town of Manantali, where the river 
Bafing is dammed to form the largest 
hydroelectric power plant in West 
Africa, feeding its electricity to Mali, 
Senegal and Mauritania. Interestingly, 
it was several years after the dam 
was built that the engineers thought 
that it could also be used to generate 
electricity! We continued to Bafoulabé 
where the rivers Bafing and Bakoye 
(the “black” and “white” river in the 
Bambara language) merge to form the 
Senegal River. An adventurous ferry 
with numerous children peddling 
fruit and vegetables took us across the 
river. Impressive Baobab trees lined 
the roadside, with their fruits dangling 
from the branches like Christmas tree 
ornaments. We crossed the Senegal 
River again, this time on a bridge, and 
marveled at a beautiful backlit sunset in 
the dusty haze, with the river landscape 
guarded by table mountains formed 
of Precambrian sandstones (Figure 2). 
These we were planning to look at in 
the next days.

Kayes is the largest city in Western Mali, 
a bustling, dusty place on the Senegal 
river, and, with the nearby village of 
Medine, the first settlement in Mali to 
be colonized by the French. We stayed 



A Geologist’s Tour through Western Mali | 35

at a decent hotel with a nice swimming 
pool, and – to my great delight – Guiness 
beer at the bar. The next day we set 
off early and went to the nearby Félou 
Falls, where the river drops over a 
cliff of hard quartzitic sandstone and 
where also a small hydroelectric power 
plant was constructed. But the most 
interesting feature were the numerous 
fluvial, almost perfectly round potholes 
in the sandstone, now well accessible 
because most of the river’s water was 
diverted through a canal (Figure 3). 
They formed through the eons by the 
grinding action of stones caught in the 
eddies of the river. These sandstones 
are of fluvial origin, perhaps a little less 
than 1000 million years old, and they 
exhibit practically no layering and no 
changes in grain size, leading not only 
to very homogenous but also isotropic 
rocks. There were no land plants in 
the Precambrian and therefore no land 
animals. Wind and water winnowed 
the lighter particles such as clays 
towards the sea, and all that remained 
was a bleak landscape of mobile quartz 
sand, an environment that even for 
a geologist is difficult to imagine. Yet 
similar sandstones form oil and gas 
reservoirs in Algeria and parts of the 
Middle East, most of them being sourced 
from younger (Silurian) rocks.

Upon returning from the Félou Falls we 
spotted a scenery nearby that reminded 
me of the movie Zabriskie Point by 
Michelangelo Antonioni. A glistening 
white, sandy area with piles of rocks 
of different sizes, scattered groups of 
women in colorful clothes chopping 
rocks, and makeshift tents providing 
some shade: It was a completely surreal 
sight (Figure 4). One could only hear 
the sounds of the pounding hammers 
and the chatter of the women taking 
a rest under the tents. It turned out 
that these women had worked during 
the construction of the dam at the 
falls in a variety of jobs, and, once the 
plant was in place, they were offered 
to chop rocks – of the same sandstone 
where the fluvial potholes are – to 
provide gravel for roads, driveways and 
gardens, or larger blocks for walls and 
other purposes. It was a women-only 
operation, and, although one might 
think that this is pure exploitation, the 
work is actually relatively well paid 
and provides these mostly more mature 
women with a degree of financial 
independence that they seem to cherish, 
a very different situation of many 
women in Mali who get married at a 
young age and bear children, tend to 
the garden, wash the laundry and cook 
for the family, never seeing any money 
in the entire process. In our latitudes 
such work would be done entirely 
mechanically. Here, no machines were 

to be seen anywhere, everything was 
manual. And in many other villages 
we visited later on in Mali the same 
was true: No electricity, no machines, 
everything is done manually and, much 
to the chagrin of my daughter, often 
involving child labor. 

The next day we went further upriver, 
to the Gouina Falls, still on the Senegal 
River. These are sometimes called the 
Niagara Falls of Mali and are absolutely 
spectacular (Figure 5). The river drops 
again over a cliff of Precambrian 
sandstones, but here much steeper 
and higher than at the Félou Falls. The 

roaring sound of the water masses is 
deafening but reminds us of the sheer 
power that water can have. Yet this is 
also what the authorities have figured 
out, and there is ongoing work by a 
Chinese company to build yet another 
dam for the production of electric power. 
It is perhaps wishful thinking that this 
will not affect such a natural attraction 
too much. The country of Mali, whose 
name means “hippopotamus”, has so 
much scenery and wildlife to offer along 
its mighty rivers that hopefully it will be 
accessible again for visitors in the near 
future.

 ▲ Figure 5: Gouina Falls

 ▲ Figure 4: Rock factory

 ▲ Figure 3: Potholes
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The new MSc 
Track Geo-Energy 

Engineering

With the anticipated energy supply in 2020 still coming for ~88% from hydrocarbons and coal, there is an urgent need to 
find other energy sources to reach the aspired reduction of greenhouse gases. In this transition, engineers and scientists need 
different skills, not only to facilitate the transition by developing new energy solutions, but also by providing insight into the 
environmental effects of subsurface usage for existing and new applications.

In the upcoming years, subsurface 
usage will increase and diversify. For 
example, geothermal energy sources 
will be needed at a larger scale and 
hence should become more easily 
accessible and economically viable. CO2 
storage in deep geological reservoirs 
should increase to help reduce the 
carbon footprint. And, safe storage of 
high- and low-grade nuclear waste in 
the subsurface is needed in the long 
term perspective. Meanwhile, the 
wide-spread use of solar, wind and 
other alternative sources of energy 
necessitates subsurface energy storage 
at a larger scale to ensure supply when 
these energy sources are temporarily 
unavailable. All these applications 
require the ability to simulate, predict, 
and monitor processes of energy-related 
subsurface use, as well as a robust 
understanding of their underlying 
physics.

Society is becoming increasingly aware 
of anthropogenic effects on system 
Earth, such as input of carbon into the 
ocean/atmosphere system and how this 
affects the standards of living. Societal 
awareness and responsibility underpin 
a growing need for the understanding 
of subsurface processes and how 
they impact our environment. Key 
examples are the Groningen area in 
the northern Netherlands, where gas 
production is at the root of subsidence 
and induced seismicity, and the Carbon 
Capture and Storage (CCS) pilot project 
in Barendrecht in the southwestern 
Netherlands. The failure of the 
Barendrecht project also underlines 
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the need for a good understanding of 
and an adequate response to societal 
resistance.  

These developments have implications 
for the education of future engineers 
operating in the field of geoscience-
related energy solutions, or Geo-Energy.

Future Geo-Energy engineers will need 
to have the knowledge and creativity to 
find innovative solutions to the above 
challenges. This means exploring and 
exploiting new and more sustainable 
energy resources and energy-storage 
capability, while monitoring and 
managing subsurface impacts and 
waste.

More than ever before, this requires 
holistic knowledge of the subsurface, 
environmental and engineering 
aspects, and a strong ability to integrate 
these disciplines and collaborate and 
communicate with specialists in other 
areas. Geo-Energy engineers have to 
find innovative solutions to sustainably 
use the Earth’s resources.

Nearly two years ago, staff from the 
sections Applied Geology, Petroleum 
Engineering and Applied Geophysics, 
together with all teachers started to 
develop a new Master track to replace 
the Petroleum Engineering and 
Geosciences track, which resulted in a 
new Geo-Energy Engineering track that 
will start in September 2019. The details 
of the track are described in detail next.
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Integrated learning: 
case studies and real-
life experiences

The Geo-Energy Engineering track 
educates engineers who are fully 
equipped to play a substantial role in the 
global energy transition towards a more 
sustainable use of deep-subsurface geo-
resources. 

Geo-Energy Engineering students will 
therefore learn how to characterise, 
monitor, and predict the architecture, 
properties, and behaviour of energy-
related subsurface use and the 
environmental response to subsurface 
engineering activities. Our graduates 
will be known for their interdisciplinary 
approach to responsibly apply creative 
and innovative Geo-Energy solutions.

To achieve this mission, we designed a 
new curriculum, in which creativity and 
integration is achieved through project-
based study on both fundamental 
subjects – geology, geophysics, and 
flow in porous media, as well as applied 
subjects – storage in the subsurface, 
geothermal energy, hydrocarbons and 
their implications for the environment.

A key aspect of the new curriculum is 
the interdisciplinary approach in the 
courses. The diversity in the background 
of students is used to stimulate cross-
fertilisation and integrated learning. It 
is essential that students gain hands-
on experience with knowledge bases, 
concepts, and tools that are presented 
in the courses. The integrated learning 
implies that knowledge of various 
disciplines is being applied on a single 
case study in a project team, blending 
what has been learned in theoretical 
modules into practice and leveraging 
the competencies and backgrounds of 
students.
Challenging, interdisciplinary, and 
hands-on case studies will form the core 
of the learning activities. Students are 
challenged to reflect on the solutions 
and their societal and environmental 
impact and find solutions to existing 
issues in the field of subsurface 
characterization and utilization. They 
are expected to work on these cases in 
project teams to learn collaboration and 
communication with a diverse range of 
peers.

Mission

Some aspects of our new program 
can only be taught in the real-
world geological field areas, and 
in experimental laboratories. This 
combination allows students to develop 
real-life multidisciplinary skills, and 
to deepen their understanding of the 
relationship between theories with the 
real-life situations. Fieldwork also trains 
them in teamwork and social skills. 
Therefore, a first field-lab is planned in 
the first months of the programme (Fig. 
1). Students will get a feeling of actual 
field scales and properties.

 ▲ Figure 1: Course outline of the new Geo-Energy track
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It is designed to prepare our Delft 
engineers to play a substantial role in 
the global energy transition towards 

a more sustainable use of deep-
subsurface geo-resources.

“
”

Geo-Energy 
Engineering Structure
The Geo-Energy Engineering track 
is expected to attract students with a 
variety of BSc backgrounds from the 
Netherlands and abroad. To ensure a 
solid basis across the various disciplines 
needed for the track, the curriculum will 
start with an assessment of background 
knowledge and where needed 
convergence courses within a skill-
based Geo-Energy Challenge course 
that will link skills of all current Applied 
Earth Sciences Master tracks. The Geo-
Energy Challenge will illustrate the 
connections between the different 
Applied Earth Science topics and it will 
serve as orientation and preparation 
for specialization courses later in the 
programme. The course will inspire 
students to learn more on Geo-Energy 
and guide them towards their individual 
study path in the second semester. 
 
The programme encompasses three 
common-core courses on Geology, 
Physics For Geosystems, and Forward 
and Inverse Geomodelling. These 
courses focus on the connections 
between the different key disciplines 
and provide the post-BSc fundamentals 
for the specialized elective courses and 
applications that follow later in the 
programme.

In the final stages of the first year 
programme, students can design their 
own specialization from a list of courses. 
To guide them in their individual 
choices, we identified 4 course themes: 1. 
Overarching thematic topics, 2. Geology 
and Geophysics, 3. Geophysics and 
Engineering, and 4. Engineering and 
Geology. The course themes emphasize 
the interdisciplinary nature of the Geo-
Energy field. 
The interdisciplinary courses offer 
specialized knowledge that will provide 
skills and theoretical knowledge; 

these courses also link to the thematic 
courses with case studies. This way, 
students will understand how different 
disciplines are connected, but also 
how established knowledge combined 
with new insights can inspire modern 
innovative solutions.

The second year of the Geo-Energy 
Engineering track will start with a 
capstone project in which students will 
apply all the knowledge and skills from 
the first year to a realistic case study. 

We will provide real-world data that 
will be used by student project groups to 
develop a technically and economically 
feasible project in the field of geothermal 
energy, petroleum exploration, or 
waste and energy storage and their 
environmental implications (linking to 
the thematic courses of the first year). 
Year 2 will be completed with an MSc-
thesis research project.

With this new and interdisciplinary 
track, the Department of Geoscience 

and Engineering 
(GSE) is responding 
to the current energy 
transition and changes 
in society. It is designed 
to prepare our Delft 
engineers to play a 
substantial role in 
the global energy 
transition towards a 
more sustainable use of 
deep-subsurface geo-
resources. The staff of 
GSE is excited about this 
programme and looks 
forward to welcoming 
the next generation of 
Geo-Energy engineers.
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You know you can’t miss an event if your lecturer says you 
can skip his lecture to go to listen to other people talk. Luckily 
for me I wanted to go to the DAP symposium before his 
recommendation, so it wasn’t a hardship. 

The day started with a friendly welcome and a coffee. We 
happily started with the first round of the seminar. With just 
a basic understanding of geothermal energy I was hoping the 
information wouldn’t be too deep and specific from the start. 
Luckily, the speakers explained everything well, so they made 
it easily digestible for their listeners. The programme was 
full of diverse speakers and no matter where your interest in 
geothermal energy lied, they probably had the right person for 
you on their program.  

It started with some insight about what the government might 
be able to do for the geothermal projects in the future like our 
own Delft Aardwarmte Project (Delft Geothermal Project). 
There were talks about case studies, financing and storage of 
all that heat. This is all very practical so you wouldn’t be able 
to get bored even if you tried. In high speed we went from one 
subject to the next. From professionalising geothermal projects 
to social aspects of those projects. We saw presentations like 
“The Role of Geothermal Energy in the Energy Transition” 
as well as a presentation about how the municipality of The 
Hague handled permissions and planning of geothermal 
projects. There were also some more technical talks like 
“Upscaling Geothermal Heat: Synthetic Models Advising Field 
Development” or a “Let’s walk you through what we are doing” 
talk like “The Geothermie2020” exploration program in Canton 
of Geneva (CH). If all of that didn’t keep you on the edge of your 
seat, there still were numerous interesting questions from the 
audience.  

A great amount of people with a lot of experience in geothermal 
projects took part in this event. All the speakers talked about 
possibilities that made you dream about your own geothermal 
energy project and they all talked about challenges  they are 
still facing or have been facing to help you see some hard 
truths. Nevertheless, now we know that there are numerous 
opportunities awaiting. 

Stichting DAP was initiated in 2008 by students and alumni 
at the department of Geosciences and Engineering and 
aims to provide the TU Delft with a sustainable heat source 
through the realization of a geothermal well on the campus, 
with the help of several partners from the energy industry. 
In 2009 ‘Stichting DAP’ acquired an exploration license 
for the Delft area, in which 4 geothermal wells of 2500 m 
depth have by now been realized by pioneering greenhouse 
companies Ammerlaan and Duijvestijn.

from delftaardwarmteproject.nl

DAP symposium
By c. kLöppinG
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finding 
fraCtures in the 

outbaCk

In early 2017, the Applied Geology 
Section of the Department of Geoscience 
and Engineering of Delft University of 
Technology received a long term grant 
from the Dr Schürmann Foundation 
to explore the greater McArthur Basin 
in the Northern Territory of Australia. 
Dr Heinrich Moritz Emil Schürmann 
was a field geologist who started his 
career in the oil and gas industry in 
the early 1900’s. From 1930 until his 
retirement in 1951, he was the head of 
the Geology division of Shell. One of 
his first geological interests was the 
Precambrian sediments of the Arabian-
Nubian Shield of Egypt which are still 
of primary interest for petroleum-
related research nowadays. In 1949, 
Schürmann created  the Dr Schürmann 
Foundation to preserve his personal 
geological collections and to promote 

By p.  BrUna

research focused on Precambrian 
geological regions around the world. 
Since then, an important number of 
long lasting geological research projects 
were sponsored by the foundation 
including a 16 years project in the 
Pilbara region (western Australia) and a 
5 years project in Zimbabwe.

In this context, Dr. Pierre-Olivier Bruna, 
Prof. Giovanni Bertotti and Drs. Jan 
Kees Blom decided to develop the NT-
WORK project which aims to answer 
fundamental scientific questions about 
the timing and origin of basin scale 
deformations in Precambrian terranes 
of the Northern Territory of Australia 
and to relate these deformations to the 
creation or reactivation of fractures. 
Natural fractures are one of the most 
common geological features occurring 
in the Earth’s upper crust. These 
fractures from networks which can 
act as fluid drains or fluid barriers 
and they play an important role in the 
distribution of reservoir properties 
at depth. However, the geometry of 
fractures in the subsurface is largely 
unknown mainly due to their size (from 
nanometre to an order of 102m) and 
to the scarcity of data sampling them 
(boreholes mainly). Knowing this, the 
outcrop analogues become the unique 

 ▲ Figure 1: Geographic situation of the greater McArthur Basin



Finding Fractures in the Outback | 41

opportunity to observe the architecture 
of a real fracture network at the surface 
which may be equivalent to the ones 
found the subsurface. From outcrops 
a number of statistics and rules can 
be established and can be eventually 
applied to same geological conditions in 
the subsurface.

In the northern part of the Northern 
Territory of Australia lies the greater 
McArthur Basin which is almost 
as large as France. This basin is 
characterised by late Paleoproterozoic 
sedimentary and igneous rocks. The 
greater McArthur Basin is composed of 
the McArthur Basin s.s., the Beetaloo 
sub-Basin, the Tomkinson Province and 
the Birrindudu Basin. The stratigraphy 
of this basin consists of 5 packages 
of carbonate and clastic rocks with 
a cumulative thickness of up to 15 
km. Two of them, the Wilton and the 
Glyde packages, contain sedimentary 
formations with abundant and well-
preserved syngenetic organic matter 
that came from the alteration of 1.4 to 
1.7 billion years prokaryotic organisms. 
These formations host conventional and 
unconventional hydrocarbon resources 
and make the area unique. The NT-
WORK project is timely given the fact 
that the hydrocarbon exploration is 
currently expanding in the Northern 
Australia.

In late 2017, Nassar Pragt started 
his MSc thesis at TU Delft entitled 
“Geological history and fracture 
network characterisation in 
unconventional reservoirs of the 
McArthur Basin (NT Australia)”. Over 
nine months, Nassar was able to process 
a huge amount of data coming from 
various sources. His study focused in 
an area of 170km × 70km located about 
600 km SE of Darwin in one of the most 
remote areas of Australia. The primary 
task he had to achieve during his 
research project was a reconstruction 
of the deformation events in the 

eastern part of the greater McArthur 
Basin based mainly on a dense seismic 
survey network which contained key 
information for the interpretation of the 
geological history of the area of interest. 
First, Nassar discovered that the area 
was subjected to various folding events 
which had wavelengths occurring 
at large (100 km), intermediate (10 
km) and small (1 km) scales. He also 
identified that faults oriented NW-
SE are increasing the effect of folding 
and structure the paleotopography of 
the basin. Finally he found evidence 
for major erosion phases (called 
unconformities) related with folding 
phases and indicating important and 

localised vertical movements of the 
basin. These vertical movements are of 
great interest in this petroleum province 
as they may influence among others the 
timing of hydrocarbon migration and 
the maturity of source rock. 

In the second part of his research 
project, Nassar established the 
link between vertical movements, 
horizontal deformations and fracture 
patterns observed in outcrops. This 
area of interest was selected because 
it represented a direct transect from 
outcrops to undercover basin where the 
hydrocarbons are hosted. The full NT-
WORK team including Nassar, spent 20 

 ▲ Figure 2: Nassar Pragt’s seismic interpretation (from Pragt, 2018)

 ▲ Figure 3: One of the outcrop pavements interpreted by Jeanne Steijn 
during her BSc thesis
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days in the Australian outback in May 2018 to observe and 
characterise fracture networks in outcrops. 

Going “out bush” in the Northern Territory is not something 
straightforward. It requires a large pre-fieldwork preparation, 
a good condition and field experience that the senior geologists 
in this team have. The Northern Territory has a tropical to 
arid climate and it has two main seasons: the Wet season 
from October to May and the Dry season during the rest of 
the year. While the Dry season is appropriate for fieldwork 
with temperatures around 30+°C during the day, about 10°C 
at night (depending on the latitude, in the central desert the 
temperature can be below 0°C) and without a single cloud in 
the sky, the Wet season is more unpleasant. The temperature 
in Daly Waters (700km south of Darwin, along the Stuart 
Highway) at the moment of writing this article (March) is 
40°C and the humidity level in Darwin is close to 100%. On 
top of that major floods occur in the Northern Territory which 
can isolate parts of the Territory for weeks or even months. 
The Wet is also the season of cyclones which can be violent, 
as the one currently hitting Borroloola and during which the 
local meteorological authorities are expecting winds up to 275 
km/h. Fieldwork is effectively impossible in these conditions. 
During the Dry the situation is better but attention should 
be taken to several points. First the remoteness of the place. 
When we left Katherine (350 km south of Darwin) and when 
we drove towards the Limmen National Park we probably 
crossed a dozen of cars and road trains (those enormous 
tucks carrying cattle or petrol) over a distance of 400 km. 
In the fieldwork area there were two “restaurant/petrol 
stations” about 300 km apart from each other via a dirt road. 
Unbeknownst to us, one of those happened to have closed a 
few weeks before we travelled and this caused an interesting 
situation, as the equation (distance + big 4WD + amount 
of petrol stations) is generally in a fragile balance in the NT. 
However Territorians are used to those conditions and are 
always helpful when people having trouble. The rule is that 
everyone stops when someone is parked on the side of the 
road. This helpfulness makes the trip even more unique. 
The Northern Territory and Australia in general is strongly 

protecting the aboriginal culture and lands and we, as 
foreigners, have to be even more careful about that. We have 
great relationships with the aboriginal land council authorities 
from which we can gather information about places that are 
sacred and where we have to avoid working. Those sacred 
sites are generally located in rocky promontories where the 
aboriginals can have a larger overview on their land compared 
to the (very) flat plain composed of bushes and sparse 10 m 
high trees making orientation (also very) challenging. It can 
be very frustrating for a geologist to see outcrops but to be 
unable to touch them. However we have to bear in mind that 
aborigines have suffered a lot and they deserve to be protected 
as well as their land should be. Authorisation need also to be 
obtained to visit giant farms, called stations, where a family or 
a group of families are living in quasi-isolation (they may even 
have their own kindergarden!). These pastoral owners get a 
lease of 90 years from the government and they grow cattle 
in areas which could be nearly the size of the Netherlands. 
To round up the cattle, they use planes, helicopters, jeeps, and 
yes, horses too. Some of the Aussie cowboys and cowgirls are 
also organising helicopter tours for tourists lost in the middle 
of nowhere or water buffalo hunting for rich American 
tourists. In any case they are generally very keen to let 
geologists exploring their land and they are always curious 
about our work. Finally the Northern Territory is one of the 
most dangerous provinces in the world fauna-wise. Crocodiles 
(up to 6m long – no exaggeration), snakes, sharks, box jellyfish 
and other funky animals inhabit the place. However, some 
basic rules of security can avoid most trouble in the Australian 
bush.   Most importantly, be very careful around rivers and 
pools!      

In the selected area, some units of the Wilton package are 
cropping out as large pavements (flat rock surfaces). These 
surfaces are very important as they give us the opportunity 
to get an idea of parameters that we will never get from 
boreholes, like the fracture length, the relationship between 
fractures (forming the connexions of the network) and the 
variability of the fracture network geometry which can be 
influenced by fault, folds or other geological drivers. We used 
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a drone to fly at an altitude between 10 and 50 m to obtain 
images of the network and to gather the above-mentioned 
parameters. About 0.5km2 of images were acquired during 
our field trip. Once interpreted, these aerial photographs 
allow us to get important data to predict the geometry and 
eventually the efficiency of the fracture network at depth. In 
June 2018, Jeanne Steijn, in the scope of her BSc performed 
this task. She built eight photogrammetric models and she 
fully interpreted two of them. She processed the data using 
a variety of software in order to get fracture statistics of 
the interpreted network. Her results were partially used in 
Nassar’s work. We also combine the drone approach with 
smaller scale (meter scale) measurement stations where 
we characterise fractures using a classical ground-based 
structural geology approach. This technique allow us to keep 
control on what the drone sees – sometimes watching the 
picture of the drone you can question yourself: is that trace 

really a fracture? Nassar’s study was the starting point of 
a series of upcoming research that can be followed in the 
website of the applied geology section. 

This year Sophie Smits started her MSc research project 
focused on the greater McArthur Basin in February 2019. 
From February to May Sophie will extend to the west the 
seismic interpretation already initiated by Nassar and in 
July, she will go to Australia to collect new fracture data. 
Sophie is completing a double degree including scientific 
communication. For this last part, she will investigate the 
impact of the hydrocarbon exploitation in the Northern 
Territory of Australia.

Hopefully, there will be more exciting projects concerning this 
area in the upcoming years and we are definitively open to 
welcome motivated students to work with us!  
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 iscover what Applied Geophysics 
(AG) at the TU Delft has to offer. This 
master track focuses on geophysical 
aspects of environmental, engineering, 
hydrothermal and hydrocarbon related 
problems.  For this edition of the NR, we 
asked Ranajit Ghose (Coordinator) and 

Jan-Willem Buist (Student) about their 
experience in this field. 
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Applied Geophysics (AG) MSc Track
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Can you introduce yourself and tell us about your 
background and expertise?

My name is Ranajit Ghose, I am an Associate Professor in the 
Section of Applied Geophysics and Petrophysics of TU Delft. I 
am presently one of the coordinators the Applied Geophysics 
MSc track in TU Delft. I am a geophysicist. I got my PhD in 
geophysics; after that I worked for a company as a research 
scientist and research project manager. I joined TU Delft in 
1999. My field of expertise is in seismic wave propagation 
and developing new concepts and methods for physics-
based integrated geophysics for subsurface monitoring 
and characterization, for which I do both theoretical and 
experimental work. While my focus is mainly in near-surface 
geophysical scale with applications in engineering and 
environmental issues, I also work on developing new insights 
and methods for deeper, exploration-scale geophysics.

Can you briefly explain the term ‘Applied Geophysics’? What 
are its applications?

Applied Geophysics is a branch of geophysics which addresses 
the practical needs of the society in terms of exploration 
and management of minerals including metals, nonmetals 
and hydrocarbons, exploration and management of water, 
other energy resources like geothermal, as well engineering, 
environmental, and geohazard-related issues where the 
relatively shallow subsurface, say from 0 to 100 m depth, is 
of greater interest. Like any branch of geophysics, applied 
geophysics uses the laws of physics to get new insights and 
solve the problems related to earth sciences and engineering.  
Applied geophysics offers methods and tools to image, 
characterize and monitor the state of the Earth from the 
surface to about 6-7 km.

The MSc course in Applied Geophysics at TU Delft is known 
to be a Joint Master’s program. What does that mean?

Well, the MSc program in Applied Geophysics is part of 
the IDEA League which is a network of leading European 
universities of science and technology. TU Delft, ETH Zurich 
and RWTH Aachen University jointly administer the IDEA 
League MSc program in geophysics.  That is why it is called a 
Joint Master’s program. It is two-year degree program which 
offers students a combination of study and research. In this 
120 European Credit or EC MSc program the students study 
together at each university for 6 months, move as a group 
to the 3 universities, and then finally  in the fourth term 
carry out a MSc thesis project in one of the 3 universities 
or in a collaborative academic institute or industry. Every 
student must obtain a minimum of 25 EC from each partner 
university and 90 in total from all 3 universities. The MSc 
thesis work has 30 EC allocated.  Living and studying in 
different countries allow the students to experience different 
cultures and ways of thinking and working, and broaden 
their perspective.

So how can a student benefit from joining 3 different 
universities during his MSc period?

The student benefits from the strengths and the 
complementary expertise and infrastructure at the 3 
partner universities, which is great. For instance, TU Delft 
is traditionally focused on exploration-scale geophysics 
for hydrocarbons, whereas ETH Zurich’s main strength 
is in engineering and environmental geophysics; Aachen 
University, on the other hand, is more specialized in basin 
modelling and geothermal exploration. Of course, there 
is no strict separation, and each university does have also 
specialists in areas other than their traditional focus.

By G. Drakonakis 

Coordinator’s Perspective
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Are there any obligatory fieldworks in this track?

Student must follow some core modules at each university 
and then several elective modules.
One of the core modules at ETH Zurich, which a student may 
choose, is geophysical fieldwork and data processing; this 
offers quite an intensive fieldwork experience. In general, 
there is an opportunity for a student to work with real field 
data or include some lab or field experiments in the MSc 
project at all 3 partner universities.  

Where can a graduate find himself after he/she finishes with 
this course?

Prospective employers come from a broad range of areas, 
including government institutes and companies in oil and 
gas, mineral and geothermal exploration, civil, geotechnical or 
environmental engineering sectors. Students can get a job all 
over the world. Students can also choose to join  PhD research 
programs in various parts of the world.

Can you name some interesting projects where a student can 
participate in during this course?

One of my students is at present doing his MSc thesis project 
at a large geotechnical company and developing a new kind 
of marine seismic source. Another student did laboratory 
experimental work coupled with new theory validation on 
seismic wave propagation through a fracture or a fault. In 
Delft, we have regularly interesting MSc projects offered by 
our industrial collaborators like Equinor, Shell, Fugro, TNO or 
Deltares, among many others.

Where does the TU Delft mostly focus on concerning 
Applied Geophysics?

The Applied Geophysics group of TU Delft carries out 
fundamental and applied research in exploration, engineering 
and environmental geophysics and petrophysics. The 
research focus rests on addressing the societal need for 
natural resources including minerals, oil and gas and 
groundwater, the use of subsurface space for storage, waste 
disposal and engineering constructions, and mitigation of 
hazards including earthquakes, climate change and rising 
sea level and their effect on dykes, embankments and other 
structures, but also, importantly, man-made hazard like 
induced earthquakes. A recent research project focuses on 

This major transition that the geophysicists are embracing now is 
simultaneously a challenge and a great opportunity for progress. 

In the coming decades there will be a greater need for highly 
qualified applied earth scientists.

“

You will have to work hard, but you 
will surely have a lot of fun and good 
opportunities in the future. You will 
enjoy, that’s what I mostly hear from 

my ex-students.”
“

monitoring and predicting the effect of human activities in 
the underground. At a time of energy transition, our research 
activities are also strongly geared toward developing new 
and efficient methodologies for monitoring for sustainable 
geo-resources and energy. Regarding technology, TU Delft 
develops new seismic and electromagnetic imaging and 
monitoring methods for both reservoir-exploration-scale and 
environmental-and-engineering-scale applications.  

What are the biggest challenges that geophysicists all around 
the world are facing now?

The Applied Geophysics community all over the world is 
now in a major transition from hydrocarbon-exploration/
management-oriented research and education whose main 
drive was economy to research and education oriented 
toward urgent societal issues like shortage of space, use of 
underground space for storage and other constructions, 
scarcity of drinking water, climate change and its effect on 
agriculture, rising sea-level and vulnerability of dykes and 
buildings, and hazard likes earthquakes, including man-
made earthquakes due to fluid depletion or injection in the 
underground. This major transition that the geophysicists 
are embracing now is simultaneously a challenge and a great 
opportunity for progress. In the coming decades there will be 
a greater need for highly qualified applied earth scientists.

What kind of background do you recommend a student to 
obtain before he participates in this course?

To follow the IDEA League MSc program in applied 
geophysics, a student should have a very good background in 
mathematics and physics and a basic knowledge of geology 
and geophysics.

Are you willing to share your most fascinating or interesting 
experience as part of the TU Delft geophysics community? 

To educate students who are coming from so many different 
cultural and academic backgrounds is a challenging task but 
is also very rewarding, especially when I notice how they 
are developing themselves in such a multicultural, friendly 
academic environment. Also it is fascinating to see how much 
these students evolve in personality and grow as scientists in 
just two years studying in 3 different countries and different 
work environments.

Are there any motivating words you are willing to say to 
any undergraduate willing to participate in this track? 

If you have the right orientation and drive, then I will 
strongly encourage you to consider joining this rather unique 
joint MSc program in applied geophysics offered by 3 leading 
European universities.  You will have to work hard, but you 
will surely have a lot of fun and good opportunities in the 
future. You will enjoy, that’s what I mostly hear from my ex-
students.

”
“
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in each city is different, but that is exactly the fun part of this 
master. Moving around and living in other cities is a lot of fun. 
Also the studying is a bit different, because of the structure of 
the programme. In Delft the focus lies on the physical theory, 
in Zürich it gets applied to the geophysical methods and in 
Aachen there is a lot to broaden your study in the form of a 
long list of electives. In each city there is an obligatory part 
of courses (‘Core modules’) which you have to pass, as well as 
some electives. In this way you can tweak it to your personal 
interests, which is really nice. After those three semesters 
you only have to graduate which you can do at each of the 
universities.

Introduce yourself.

Hey everyone, I am Jan Willem and I am currently doing 
the Applied Geophysics MSc track. I am in the first year of 
it. Before this, I did my bachelor in Applied Earth Sciences. 
I started in 2013 and finished it in 2018. During those five 
years, I took one year off to be in the board of the MV.

Can you tell us what made you choose the AP MSc track?

After four years of studying the Applied Earth Sciences 
bachelor and one year off, I found the most interesting part 
of my studies so far to be physics. Another part I really 
liked was the processing of a lot of data. Looking through 
all the different master programmes, I thought the Applied 
Geophysics track offered me the most of this and therefore I 
chose it.

Since the AP MSc track is a joint programme in Delft, Zürich 
and Aachen, can you tell the biggest differences as well as 
similarities that you have noticed till now?

The biggest differences are obviously the different cities. Life 

By G. Drakonakis

Student’s Perspective

For those of you interested in 
physics and other exact stuff, I 
would definitely take a look at 
it. The programme is very well 
structured and will take you to 

three exciting places!

“

”
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general 
infOrmatiOn

Which courses from the BSc are mostly related to AP MSc 
track?

In applied geophysics, there is obviously a lot of physics. My 
previous courses in physics during the bachelor are in my 
opinion the most related to my courses now. But when doing 
physics, you also need some mathematics. Currently I am 
in some math classes again, which are the most related to 
Mathematics 5. But I do not want to scare anyone off, I also 
still have geology classes! And in June I have a month of 
fieldwork coming up, so Applied Geophysics is not only sitting 
behind your computer.

What has been your best experience so far?

Right now, I am doing my second semester of the programme 
which is at ETH Zürich. I think one of my best experiences 
yet was going on a skiing weekend with my friends from 
the programme. This relates to one of the things about this 
program: all the people who do it go together from Delft to 
Zürich to Aachen. In this way you get to know those people 
quite good and make some good friends.

Where would you like to see yourself after you graduate?

One of the most difficult questions for me. I get this one a 
lot though. I will try to get a job after I graduate, but where 
I do not know yet. I would like a job where I can use my 
technical skills to solve problems. That is still quite a broad job 
description. I will see what the future has to offer.

I have a month of fieldwork coming 
up, so Applied Geophysics is not 

only sitting behind your computer!

Some advice to motivate any student that is interested in 
doing the AP MSc track.

The Applied Geophysics master track is a really nice master 
track. For those of you interested in physics and other exact 
stuff, I would definitely take a look at it. The programme is 
very well structured and will take you to three exciting places!

”
“

▪
▪
▪
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Bachelor Thesis: Detecting Damage After The August 2018 
Earthquakes On Lombok Using Sentinel Data
By r. Free 
sUpervisors: s.L.m. LhermiTTe anD r.c. LinDenBerGh

In the first quarter of this year, I started my bachelor thesis within the field of Geosciences and Remote Sensing. My thesis used 
satellites to assess where and whether damage to the environment and to infrastructure had occurred after an earthquake 

and indicate the severity of the damage. Knowing the location and the type of damage via satellite data could help emergency 
response agencies to deploy suitable aid more efficiently. Nowadays, some emergency response agencies are already using 

satellite data. However, it is not openly available or globally applicable yet.

Satellite Data

Firstly, it must be clear what satellite data and the difference 
between optical and radar data are. The European Space 
Agency (ESA) launched two Sentinel missions for the 
Copernicus Emergency Program. The first satellite, sentinel 
1 radar data (S1) is an active sensor which emits waves to 
the earth. After waves are reflected, information about the 
intensity of the backscatter, wave amplitude and wave phase 
can be measured. Sentinel 1 uses two satellites in descending 
and ascending orbit. Unfortunately these satellites cannot be 
combined and should be assessed separately (ESA, 2018a). 
 Sentinel 2 optical data is a passive sensor, which 
detects reflectance of the earth’s surface in 16 bands, of which 
13 are spectral. Two of those bands together may form an 
index, such as the urban index or vegetation index. Those 
indices are used in this thesis to assess damage. However, as 
data is collected on top of the atmosphere, clouds may form 
an issue as they are also included in the optical data (ESA, 
2018b). Table 1 shows the advantages and disadvantages of 
the two types of satellite data when using freely available 
Google Earth Engine (Google Earth Engine, 2018). 

Now, how may the difference in backscatter intensity(S1) 
or reflectance (S2) indicate damage? If there is a significant 
change before and after the hazard in these two features, 
damage is assumed to have occurred.

Method for Damage Assessment 

Change over time is assessed by comparing all available data 
before and after the disaster. A pre time range is established 
by collecting the backscatter intensity or reflectance of one 
pixel from the day the satellite was launched until the day of 
the disaster (Van Heyningen, 2018). However, if another big 
disaster occurred in between the launch of the satellite and 
the disaster of interest, than the pre time range only goes back 
to after the last major disaster. The same is done for the post 
disaster time range, where it runs either from the event of in-
terest till the current day or until the first disaster after. 
To distinguish urban from rural areas one of the indices is 
used, the normalized differentiation vegetation index, NDVI 

(formula 1) (Nasa, 2000). The bands in this formula can sepa-
rate vegetation from settlement. When this formula reaches 0 
there is hardly any vegetation and when it goes to 1, it reaches 
healthy vegetation. A certain number between 0 and 1 is set 
to this formula, making a threshold. This means when urban 
areas are assessed, this value is low and vice versa.

For urban areas, the gradient approach is used to detect 
whether and where damage occurred. This is done by meas-
uring two values, the PreMax and Post-Pre of the backscatter 
intensity or reflectance. PreMax takes the absolute maximum 
change of all values of one pixel before the disaster and the 
Post-Pre measures the absolute value of the last value before 
and the first value after an event (figure 1). When Post-Pre is 
larger than PreMax, change occurred and damage is assumed 

(formula 2). When this ratio for a pixel is 1.0, the pixel turns 
yellow, assuming moderate damage, over 1.5 it assumes severe 
damage (orange) and over 2.0 destroyed buildings (red).
A quantitative analysis can be performed to measure how 

many buildings in an area are as-
sumed to be damaged. This is done 
by counting the colored pixels in an 
area and multiplying this by four to 
get the amount of damaged houses. 
A pixel is 20 x 20 m and is assumed 
to contain 4 buildings on average.  
 After the urban damage assess-
ment, the rural damage assessment 
is done. Firstly, the NDVI threshold 
is set towards 1 as not to include ur-
ban areas. Then Post-Pre is meas-

ured, which is the difference of the 
last picture before and the last picture 

after the disaster for a rural area. The same color palette, rang-
ing from yellow to red, is added to this subtraction to identify 
the intensity of the damage. 

Application of the method to Lombok

There are some specific features for sentinel 1 and sentinel 2 
data. S1 has two orbits which can’t be combined, this means 

 ▲ Figure 1: Backscatter intensities and the Premax and Post-Pre values 
of this pixel (Google Earth Engine, 2018). 

 ▲ Table 1: Advantages and disadvantages of sentinel 1 radar data and sentinel 2 optical data (ESA, 2018a), (ESA, 
2018b), (Google Earth Engine, 2018). 
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that all the previously mentioned backscatter intensities must 
be calculated separately for its orbits. For S2, for urban damage 
assessment the NDUI, the normalized differentiation urban 
index (formula 3) is calculated and for rural areas the NDVI 
and the NDBI, normalized differentiation bareness index (for-
mula 4) are used. 

This method is applied to the area of Lombok for the August 
5th 2018 earthquake, which means that the pre time range is 
from July 2015, the last earthquake until the 4th of August 
2018 (USGS, 2018) and the post time range from August 5th 
till August 9th, where a major aftershock of the August 5th 
2018 earthquake occurred. Areas of  Interest (AOI) are selected 
in Lombok for urban and rural damage assessment. The areas 
of interest are shown in figure 2, where the circles in red are 
urban areas and green circles represent rural areas. The urban 
areas are: North-West Lombok, the Gili Islands and the capital 
of Lombok: Mataram. The rural damage includes a landslide 
on the northern side of the volcano and uplift of the northern 
part of the island. 

The damage measured by the code is validated in terms of co-
herence. This is done by comparing damage measured to reli-
able information on actual damage. When the code is correct, 
damage is called a true positive and if not a false positive. 

Results and Recommendations 

One result of an urban area will be discussed in this Natural 
Resource edition. For the urban area, the first red circle (figure 
2), North-West Lombok is shown in figure 3. In the left image, 
the general damage map found by using the source of the ASE-
AN Coordinating Centre for Humanitarian Assistance on dis-
aster management. This damage is therefore known to be true. 
The damage map of North-West Lombok shows less damage 
for Sentinel 1 (top right) than is known to have occurred. This 
can be due to the fact that only the backscatter intensity is tak-
en into account and not the wave phase and amplitude, which 
causes a lack of information called a false negative (see the red 
circles). For the general map of sentinel 2 (bottom right), too 
much change is seen, causing false positives to occur. These 
false positives could be due to the fact that vegetation was 
sometimes also taken into account (orange circles). 

A qualitative analysis for sentinel 1 shows coherent damage 
with coherent severity, but only a little damage. Yet sentinel 2 
shows false positives in trees. The quantitative analysis shows 
the same: more buildings are assumed to be damaged for sen-
tinel 2, which is untrue. The number of damaged buildings is 
too little for sentinel 1, yet damage measured are true positives. 
Therefore it can be said that S1 is most coherent. This is also 
seen in the other urban areas which were assessed in this the-

sis. For the rural damage assess-
ment, sentinel 1 included villages, 
false positives. Sentinel 2 was most 
coherent, but only if there were no 
clouds to disturb the imagery. 

As a conclusion, it is recommend-
ed to use a combination of both 
sentinel 1 radar data and sentinel 2 
optical data for future damage as-
sessment in urban and rural areas. 
The use of other methods or other 
satellites is up for discussion, but 
hopefully some form of damage 
assessment using satellite data will 
be available in the near future!   ▲ Figure 2: Areas of Interest in red (urban) and green (rural) as well as 

the epicenter of the earthquake (white cross), including examples of 
damage in an urban (left) and rural (right) area of interest. (Kumparan 
News, 2018), (Aan de Brugh, 2018). 

 ▲ Figure 3: Urban damage assessment in the area of North-West 
Lombok. Left: general damage map of AHA Center. Right: damage 
shown by sentinel 1 radar data (top) and sentinel 2 optical data 
(bottom) (AHA Centre, 2018). 
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Master Thesis: Hydraulic Fracturing Under Waterflooding 
Conditions In Unconsolidated Sands
By T.a. chorUs

Water injection is a common method in the oil industry to stimulate production from oil-bearing formations. The injected 
water reduces the reservoir pressure decline as oil is being produced. Next to that, the water displaces the oil from the injection 

wells towards the production wells, a process called sweeping. The combination of the pressure support and the sweeping 
increases the recovery factor, meaning less residual oil in the reservoir after its production lifetime. If sweeping efficiency is 

unsatisfactory, additional measures can be taken such as adding chemicals to the injection stream as part of EOR projects.

Injectivity Decline 
Rapid injectivity decline is frequently observed during 
injection in unconsolidated sand reservoirs. Field data 
suggests that hydraulic fracture processes are related to 
this injectivity decline. Conventional fracture theories do 
not apply to unconsolidated sand since this material has 
little to no cohesion and tensile strength. The main fracture 
mechanism hypotheses are shear failure of the zone ahead of 
the fracture tip and fluidization. For both mechanisms, a fluid 
pressure high enough to initiate and propagate the fracture 
is required. The fluid pressure is dependent on the injection 
rate, fluid viscosity and permeability of the formation. 
Unconsolidated sands have a high permeability, thus under 
normal waterflood conditions a high injection pressure is 
not expected. Three main impairment mechanisms leading 
to the injectivity decline have been identified based on field 
evidence and previous work:

 - Plugging
 - Wellbore fill
 - Resorting of grains and finer particles

Plugging results from the infiltration of fines originating from 
the injection fluid, crossflow or drilling mud. The external 
and/or internal filter cake can locally reduce the permeability 
of the formation. During surface shut-ins, backflow and/or 

crossflow can occur leading to the infiltration of solid particles 
and fluids into the wellbore. This reduces the leak-off area 
of the well. Lastly, resorting of grains and finer particles can 
result in a denser packing of the reservoir. The dynamically 
mixing of particles can lead to lower permeability regions.

Research Goal 
The main goal of this research is to develop a better 
qualitative and quantitative description of the fracturing 
process and the impairment mechanisms causing the 
observed injectivity decline. The first phase of this research 
is focused on the capabilities of the equipment to create and 
detect fractures under waterflooding conditions. What makes 
this research unique is the use of low viscosity fluids, to mimic 
field conditions. Other work often involves the use of efficient 
fracturing fluids that have a high viscosity and/or good filter 
cake building capabilities to minimalize the leak-off. Next to 
that, injection of fluids is performed live in a CT scanner. This 
allows the visualization of fractures or low-density regions 
through density distributions in three dimensions over time.

Equipment
Injection tests takes place in a high-strength aluminium vessel 
with a sample volume of 3.84 dm3, see figure 1. Axial and 
radial pressure can be controlled independently up to 20 MPa. 
A pore fluid system records the outflow mass and provides a 

 ▲ Figure: Closing the pressure vessel with hoist
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 ▲ Figure 1: Technical drawing CT cell.

fluid pressure on the sample. A variety of samples are used, 
ranging from very fine sand samples with permeabilities 
around 6 D to samples with 10 to 20% kaolinite clay mixed in 
with permeabilities of 40 to 500 mD. The main injection fluids 
are water and Fluorinert FC-770. This is a high density, low 
viscosity fluid that is used to visualize the preferential flow 
paths with the use of a CT scanner.

Results
The goal of phase 1 of the experiment (November 2017 
– August 2018) was to test and develop the equipment. 
Experiments 2 & 3 involved injection tests with Fluorinert 

FC-770 in high permeability (~6 D) samples. The infiltration 
zone of this fluid was clearly visible in the CT scanner due 
to its high density. However, no fractures or flow channels 
were observed. Sand infiltration in the injection tube led to a 
number of problems during the experiments after which sand 
screens had to be designed (and redesigned several times). In 
an attempt to mimic the effect of plugging, very fine quartz 
powder and bone meal were added to the injection stream 
in experiments 4 & 5. The particles insufficiently infiltrated 
the sample and mostly accumulated in the injection tube 
(wellbore fill). Experiment 6, the last of phase 1, introduced the 
use of internal pressure sensors in the sample. Next to that, 
kaolinite clay together with two sand grain sizes were used 
to mimic field conditions more closely and resulted in lower 
permeability samples (~500 mD). This experiment resulted 
in clearly visible resorting grains and clay particles during 
injection cycles, but no fractures were observed yet.

Phase 2 was launched in September 2018 and its primary goal 
was to create fractures and identify injectivity trends over 
a large amount of injection cycles. Phase 1 pointed out that 
lower permeability samples were required to create fractures 
when using water as an injection fluid. In experiment 7 & 8 
this was achieved by mixing in 20% hematite into the near 
wellbore region. This drastically reduced the permeability of 
the near wellbore sample to ~10 mD because the hematite 
bonds to kaolinite clay due to surface charges. In experiments 
10 to 12, the permeability of the samples were lowered 
by using other materials, such as calcium carbonate, in 
concentrations that are more realistic. 

Conclusion
Adding filter cake building materials or higher concentrations 
of clay (20%) in situ to the near wellbore area reduces the 
permeability sufficiently to fracture the samples with water 
as an injection fluid. The initiation, closing and re-opening 
of these fractures and/or cavities can be studied in detail 
with the use of the CT scanner images. So far, no injectivity 
decline can be observed while fracturing the samples. 
However, the experiments help us understand the behavior of 
unconsolidated sand reservoirs and allows us to test several 
impairment mechanisms and their effects. More experiments 
are scheduled, focusing on particles and fluids found in field 
conditions.

 ▲ Figure 2: Experimental setup in CT scanner

 ▲ Figure: Closing the pressure vessel with hoist
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After completing my data collecting 
mission in Gach Saran my next 
assignment was to join the outcrop 
study party who were looking at the 
Kuh-i-Asmari anticline (figure 1). This 
outcropping anticline is perfect model 
of the nearby oilfields. The aim was 
to analyse and quantify the fault and 
fracture patterns. The night before 
departing I was almost thrown from 
my bed by a severe earthquake. It was 
as if a large truck drove right through 
underneath my bed with a loud rambling 
noise. The pictures fell from the walls 
but there were only a few cracks. The 
guesthouse was better built than a 
Groningen farmhouse. 

I travelled with several replacements of the 
workforce, first by Landrover but the final 
stretch through the hills on horseback. My 
horse didn’t like me, being used to a small 
slender Iranian. After several attempts to 
throw me off I walked the rest of the way. 

The study party consisted of two 
geologists, a large American John Sangree 
and a small New Zealander Dick McQuilan. 
The workforce was led by Mash’di Ali, 
the son of a Bahtiari chief controlling 
ten workers and five unarmed Gachkai 
guards. We were in the territory of the 
Gachkai nomads, a Turkmenish tribe like 
the Bahtiari and the Kurds. The geologists 
had two large double walled tents with 
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 ▲ Figure 1: Kuh-i-Asmari anticline

 ▲ Figure 2: Anticline
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 ▲ Figure 1: Kuh-i-Asmari anticline

a number of smaller ones for the crew. They had a Leyland 
truck, a Landrover, half a dozen mules and two horses.

We climbed all over the beautiful mountain, measuring 
fracture spacing and orientation (figure 2). The workers were 
illiterate and had difficulty in carrying out this measuring 
work that to them must have seemed totally senseless. When 
Sangree had a particularly reluctant assistant, he had a rather 
harsh way to get rid of him. He loaded the poor fellow’s 
rucksack with a massive load of rocks which usually caused 
them to desert (figure 3). At night when we sat outside on 
camp chairs in the crisp cold but bone-dry air, a magnificent 
starry sky presented itself. The stars sparkled brightly and 
you could see the Milky Way clearly.

The setting of the camp in this semi-desert was idyllic. Nearby 
you could see the large black tents of Gachkai camp. In winter 
they would leave the cooler higher mountains to stay in 
these more southern areas which get little snow. They have 
lots of sheep, goats, magnificent horses, donkeys and most 
spectacular huge Bactrian camels (figure 4).

There was also a nearby camp of pipeline layers that had just 
finished a big job. We got acquainted with a jolly engineer 
who joined us on a trip to the village from which we obtained 
our supplies. He told us that in a few days time he was going 
on leave after many months of pipe-laying. In the village there 
was also a group of Gachkais that had put their camels in a 
paddock. A huge camel stallion thought that this was a good 
time for lovemaking. The result was spectacular and very 
noisy. The stamina of the animal was unbelievable. The next 
afternoon when we returned from our climb, the pipeline 
engineer came around to invite us for a farewell drink in his 
camp. He had obviously already sampled the whiskey with 
enthusiasm. Arriving between the tents he pointed to a tent 
filled completely with bushes. You know I am going on leave, 
he said, well I am going to enjoy myself in Paris and having 
seen the performance of the camel I though it must be the 
food that does it. I have gathered a year’s supply of camel bush 
which I will take along (figure 5).You will understand that he 
was roaring drunk but it also shows what a too long stay in 
the lonely desert can do to you.

 ▲ Figure 3: Loading rucksack with massive load of rocks

 ▲ Figure 4: Bactrian camel

 ▲ Figure 5: Year’s supply of camel bush
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A starting mining engineer student has a stroke of good luck when he is offered a nice room in a student flat. The previous 
tenant has transferred to a less demanding study and has taken along his furniture. However, he left the floor completely 

covered in planks of various sizes and a box of metal objects, screws and nails. In this box he finds a picture of a very useful 
blue cupboard but no construction manual. Studying the picture and counting the planks he concludes that some are missing. 

Can you repeat his analysis and specify how many planks are missing and of what sizes? There must be a reason why the 
departing student needed them. 

Weber Puzzle 

The Problem With The Blue Cupboard
By k. WeBer



Weber Puzzle Solutions | 57

By k. WeBer

1. 
Stonefishes (family Synanceiidae) are the most poisonous 

fishes in the sea. They are mostly living near or on the seafloor 
and are difficult to see because of their camouflage colouring. 
Their needle-like dorsal spines have poisonous glands at their 
base that secrete a very potent neurotoxin when somebody 
has the misfortune to step on them. The sting is very painful 
and has dangerous effects and one should seek treatment 
soonest as some people have even died when left untreated.

 ▲ Stonefish

Weber Puzzle Solutions

2.
 Scorpionfishes (order Scorpaenidae) are colourful fish 

swimming around coral reefs with a spectacular series of 
spines angling from their fins. The spines all have poison 
glands like the stonefishes. They are not aggressive and 
should be left alone. Their sting is very painful and potentially 
dangerous. 

 ▲ Scorpionfish
3. 

The Blue-ringed Octopus is a small animal with blue rings. 
They live on shallow rocky sea floors. They have a yellow 
and brown body and tentacles. They are not aggressive but 
people are apt to pick up these colourful creatures. They 
have however a very poisonous bite! Their venom contains 
tetrodotoxin which paralyses the victim with a potential fatal 
result. Treatment is therefore required as soon as possible. 

 ▲ Blue Ringed Octopus

4.
 Cone shells of which there are many species are the only 

shells that strike back at predators. For this purpose they 
extend an arm equipped with a very poisonous arrow used 
to immobilise their prey, usually a snail, worm or a small fish. 
This poison can kill a human being in five minutes. During 
the war several unsuspecting soldiers stationed in the Pacific 
picked up these beautiful shells and received fatal stings! The 
toxin is similar to that of the Blue-ringed octopus.

 ▲ Cone Shells

5.
 Stingray (Dasyatis pastinaca), A typical dweller of the 

ocean floor and thus liable to be stepped upon. Handling this 
fish is dangerous because of its whiplike tail which carries 
a dangerous stinger demonstrated when the well known 
TV-star Steve Erwin was killed by a hit in the chest when 
handling a stingray. After all his acts on TV with crocodiles 
and snakes, things had to go wrong one time. 

 ▲ Stingray
6.

 Sea snakes (Hydrophiidae) are a family of some fifty species 
closely allied to cobras. They live in warm seas and are mostly 
fully aquatic although they still breathe air with large lungs 
that can store a large volume of air. They swim by undulating 
their bodies helped by a vertically flattened tail. Most of them 
are less than 1,5 meters long. They eat fish and luckily are not 
aggressive because their poison is the strongest of that of all 
snakes. Again one shouldn't try to catch one.

Marine Hazards for the Unwary 
By k. WeBer

 ▲ Hydrophiidae



Graduation Subjects | 5858 | Graduation Subjects

Prof. Dr. K.G. Gavin

Luka Đilas:  
“Estimation of Soil Damping Contribution on Offshore 

Monopiles Using Plaxis 3D Approach”  

Dr. M.E. Donselaar

Budi Sunariyanto :  
“Geothermal Aquifer Architecture Model of 
Alblasserdam Member in Drechtsteden, the 

Netherlands” 

Prof.Dr. Allard Martinius

Matt Vacek:
“Utilizing Process-Based Models to Better Incorporate 

Heterogeneities within Reservoir Modelling”

Dr. D.V. Voskov

Geetha Krishna Konidala:  
“Tie Simplex Parameterization of Operator Based 

Linearization for Isothermal Two-Phase Compositional 
Flow in Porous Media” 

Dr. D.V. Voskov

Marvin Sangers:  
“Optimization of in-depth divergence strategies” 

Dr. R. Farajzadeh

Diego Sanchez Tobon:  
“Study of the effects of the dryout function parameters 
in heterogeneous reservoirs and experimental 

challenges of carbon dioxide foams in microfluidics”

Dr. M.W.N. Buxton

Adriaan Zwier:  
“Evaluation of the potential benefits of mechanical rock 
excavators in a hard rock environment at the Creighton 

mine”

Dr. A. Askarinejad

Giorgos Chortis:  
“Numerical & experimental investigation of scour formation’s & 

protection’s effect on the monopiles behavior” 

Prof. Dr. K.G. Gavin

Joost Remmers:  
“Suction bucket jackets for offshore wind: a reliability 

based analysis of geotechnical installation design” 

 
Dr. A. Askarinejad

Eduardo Gómez Meyer:  
“Study of fundamental behaviour of extremely low 

strength Clay”  

Dr. M.W.N. Buxton

Douwe Osinga:  
“A review of the High-Performance rock-bolting 

method and its application in a Nordic mine” 

 
Prof. Dr. A.W. Martinius

Adib Sinto Baskoro:  
“Multiscale Modeling of the Åre 6.2 Thief Zones in the 
Heidrun Field -  Its Potential for fluid Flow Predictions” 

 
Dr. A. Barnhoorn

Razin Abdullah:  
“The Fracturing Behavior in Layered Rocks: Modeling  

and Analyses of Fractured Samples”

Dr. Ir. R.B.J. Brinkgreve

Patricio Toloza Barría:  
“Liquefaction Modelling using the PM4Sand Soil 

Constitutive Model in PLAXIS 2D”

Graduation Subjects

graduation subjeCts
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EPO’s revealed in ‘Het Noorden’
Noorden Excursion
Python Follow-up Course                           

SpoCo Theme Night
Barbara Drinks
Python Follow-up Course
MSc/PhD Bowling Trip
Batavierenrace
Python Follow-up Course
CV/LinkedIn Course
NRC & GOC Theme Night
Freshmen Achievement Event
NoCo 45 Returns

Annual Dinner
50 Years Barbara Drinks
Facultary Festival ‘Fundamental’
Committee Night
Excursion for Second Year Students
Study Breakfast      

May  2019

June 2019

May 1st

May 3rd

May 6th

May 9th

May 11th - May 12th

May 13th

May 14th

May 15th

May 20th

May 22nd 

June 3rd

June 7th

June 12th

June 19th

June 20th

June 19th - June 28th

April  2019
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April 24th

April 25th

April 29th

July 2019
End of the Year BBQ    July 4th

Upcoming Events



LEARN MORE. Visit cat.com/mining and follow us on 

social media to learn more about Caterpillar and our 

support of the mining industry. 
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OUR PARTNERSHIP
GOES BEYOND

THE IRON.

Success in the mining industry takes more than the best 
equipment. It takes a partner who goes beyond the iron 
to help miners address their toughest challenges and take 
advantage of their biggest opportunities. That partner is 
Caterpillar. We’re focused on being a true business partner and 
helping our customers optimize their operations at every level — 
from machines to individual sites to the complete mining enterprise. 
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