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Preface

We are a group of five undergraduate Geologists from the University of St Andrews who
undertook a sixwveek geological mapping expedition to the island dftdwoq, southwest
Greenland during the summer 0f2019. Our focus was oancient igneous intrusions
representingthe gutsof a continental rift systemTheir unique nature presented the perfect
opportunity to studythe processeghat give rise taunique, and ofteneconomcally crucig
geology We arrived on our uninhabited island by boat and were greaedhe first few
mornings by a thick carpet of frost. By the time we left, all the snow had melted, the
temperatures were in double digits and Greenlawds experiencing one of its warmest
summers on record. Each morning we woke up to the sound of songbirds and crashing
icebergs and were treated to unspoiled views across endless fjords. Althbagh were
challengeseach member of the team had the tinte# their lives andfell completelyin love

with our bonnie wee isleWe are excited to see the scientific outcomes of this expedition
continue to grow and to see wherdée geological and logistical skills wavelearnedwill

lead us It goes without saying, hownmenselygratefulwe areto those who supportedhis
expeditionandallowed us tostudy world class geology in a place as magical as Greemand
hope that as you read on, you Wik able to share at least a little of our experience

Rory ChanglengExedition Leader



TeamMembers

Rory Changleng

Age:21
Nationality: Scottish (British)
Degree MGeol

Favourite MineralSodaliteg it exhibits
tenebrescence meaning it changes
colour when exposedunlight.

Favourite Field Snacklint Imperials

Rory is fascinated by the natural world arouhien and developed higassion for geology
throughexploring the natural latlscapes of Scotlandlthough heenjoysall aspectof Earth
Science, petrogenesis has become his primary focus. ErerBwiss Alpto the Barberton
Greenstone Belt of South Africke has been fortunate enough to examine much of the
52N RQ& 0 $héoilgh a6 2rfiverstg and selflirected field trips His love of
exploration andbur natural worldshowsin his other passions, namely whiteater kayaking,
mountain biking, hiking and photographie is especially grateful for this opportunity to
undertake a geological expedition to soutlest Greenland as it Isadeveloped his self
confidence and geological skillset immeasuyabbth of which he looks forward to using in
the adventures to come.

Lot Koopmans
Age:20

Nationality: Dutch (The Netherlands)
Degree BSc Geology

Favourite MineralPlagioclase

Favourite Field SnacRiscoff Wraps

Lot finds peace in the great outdoors, seeking out areas untouched by manhttBeugh

hiking, skiing, or surfing on the open waters, he feels incredibly lucky to combine this with his
passion of science through geology. His geological interests lie in igneous and structural
geology, and loves tackling large questions that remeaianswered. Loenjoyed the daily
showers in the frigidake,andbecame an expert in thean culinary skills during his time in
Greenland.



Lucy Mathieson

Age: 21
Nationality: Scottish(British)
'~ Degree: MGeol

Favourite mineral: Tugtupite

Favourite Field Snack: Jelly babies
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geology, tooAlthoughnever happier than when doing fieldwork, stsevery much lookng

forward to learning and utilising geochemical techniques in the lab as part of her Research
Placement and Masters dissertation. Aside from her studies, Lucy is a keen baker and loves

to bake treats for her friends and fam{lgs a group we can vouch fdnis!). She also plays the

French Horn and enjoy walks along the Fife coastal path. Lucy has no doubts when she says
that Greenland was the best experience of her life and believes the benefits gained from the
expedition are boundless. She will never fordpetr time there and is sure to carry the
acquired skills and expertise to her next ventures

Alasdair Murphy

Age:22
Nationality: Scottish(British)
Degree:MGeol

Favourite mineral:Labradorite

Favourite Field Snacklushy peas!

Driven by a love for the outdoofand mushy pegs Alasdair is most at home sliding down a

rock face in the name of science or fun. Currently, he achieves this through igneous petrology,
geochemistry, climbing andhite-water kayaking.Armed with bad jokes and an equally
4dzaLISO0 YdzZaA O Gl adSz KS YIRS &daddl nowdhisl y R f
exploration has remained UK based, but, using Greenland as a springboard, he is already
planning howhe cantake his passion for outdoosports and geology elsewhere in the world.



Rob Webster

© Age:21
Nationality:English (British)
DegreeMGeol

Favourite mineral:Aegerine

\/'1. Favourite Field Snackustard Creams

Rob is driven tavonder by all things rock relatemhd loves a chemical formula to help
understand a system to the most intricate level. Constantly putting random things in his
pocket as a child, he turned his interest towards collecting only rddkaadays, his
manifess itself as igneous petrology and an untameable thirst for knowledtgis a firm
believer that vearing rugged gear in the cold outdoors is the best way to conduct fieldwork
but that this is best followed upy mowving indoors to train judeto calm anddisciplinethe
mind. Greenland left an immeasurable impression on him.

Contact details
Roryq rmc25@standrews.ac.uk

Lotc Ik55@standrews.ac.uk
Lucyc Imm29@standrews.ac.uk
Alasdairg ajm46@standrews.ac.uk

Robc¢ rw99@standrews.ac.uk



Introduction and Geological Motivation

Introduction toGardar Geology

The geology of SoutWest Greenlands intimately linked to the lifeycle of the Columbia
supercontinent.lts formation, ~1800 Mgmillion years ago), gave rise to granite and gneiss
which currently forms basement rocksjts breakup ~1300¢ 1100 Ma, is expressed in
sedimentary sequences and a series of magmatic intrusions. In SW Greenland, this break up
period is known as the Gaar andits area of influence is named similarly.

Magmatic bodies in the Gardar take the form of dykes, giant dykes, and central complexes,
although there aresome other minor components such as diatremes. The preskay
exposure of these bodies is excellemd represents a depth of3km relative to the ancient
surface,what we seds thought to be analogous to the roots of theodern dayEast African

Rift (EAR). Chemically they can be designated to a scarce family of rocks, known as the alkaline
suite, but within this they regesent some of the most primitive and evolved rocks known to
man. This rich diversity presents the perfect opportunity to study the mechanisms and
processes occurring withigneous systems
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Figurel. Generalised geological map of Southern GramiThe eastern side of Tuttwoq islant
is indicated byhe bue boxAdaped from Upton 2013.

Much research has already been carried out within the @argrovince, with widely
applicable outcomes. The direct analogies to the EAR aids our understanding of the volcanic
systems that have massive potential to sustain life yet can be so devastating. Alkaline rocks
can act as concentrators of critical met#tst are crucial for modern technology. Not only
does the Gardar contain deposits of such elements but the systems leading to their
concentration can be readily studied and applied elsewhere. However, despite this work,
many discoveries and breakthrough® stillto be made concerning alkaline igneous systems
and the Gardar is the perfect place to do this.



For further discussn of the Gardamprovince refer to Prof. BrianUpton@ excellent2013
memair.

Figure2. A view towards thellimaussaq(top) and Motzfeldt complexes (bottomBoth host ciitical
metal resourcesnd llimaussagn particularhas ame of theworld® largest invetories of rare eart
elementsNote thescale thesemountainsare between 13061500min height

Tuttutooqg in aGeologicalContext

The island of Tuttutooq (previouslugtutdq) lies within the Gardar provae, to the west of
Narsag township. Original mappimy Prof. Brian Upton he revealed the presence of two
giant dyke complexes (the Older & Younger Giant Dyke Complegaseforth OGDC &
YGDC), a central complex (the Tu@tutentral Complex), expressions of the Late Garda
main dyke swarm and ultramafic lamprophyre (UML) bod&ace then, some subsequent
research has focused on the island but, despgealiversegeology, this has been limitedf(
Mingard 1990, Upton 2006).

As a team we wer drawn to the island due tits diversity but also because of some specific
FSIFddzZNBayYy GKS |, D5/ KlIa aS@OSNIf WLRRaQ gKSNB
A8SYAGAOT GKS !'a[Qad RSOAIFGS 020K aLJdearAl £t @
Narsagzones within thecentral complexepresentdifferent magmas from the same source.
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the YGDC lead to bodies such asltireaussagomplex and layering is depdent on magma
chamber dynamics. Thuthe island would allow for the investigation of the bigger picture of
magmatismg from beginning to end.

Aims
After distilling oumotivations for going taruttutooq we arrived at the following aims:

1. To create a detailed 1,800 scale geological map of Eastern Tuttutooq, with particular
focus on ultramafic lamprophyres, the late dyke swarm, part of the central complex,
the evolved Assorutit pod of the YGDCd &ine layered basins &issarlutogk Marrait
within the YGDC.

2. To undertake a systematic sampling campaign to allow for further work to be carried
out. Particular focus on transects across the YGDC, within the evolved pods and
layered basins, will allow for geochemical and magnetic analysis to enhance
understanding abut dyke emplacement, magmatic evolution and magma chamber
dynamics.

3. To gain experience in organising a mulgek expedition to a challenging Arctic
environment.



Expedition Notebook
January- May, Planning andPreparation:h @S NJ 0 KSaS Y2y GKa ¢S 2NHI y.

need for the expedition: equipment, food, shipping our equipment & food, funding, in
country logistics, basemaps etc.

27M-31t May, Travel Travelling to Tuttutooq from Edinburgh via Copenhagen
Kangerlussag, Narsarsuadgqand Narsag. Transport methods included airplane and boat. We
collected our shipment frommwarehouse in Narsaq before headingTottutooq where aay
was spent moving boxes on the island and setting up camp.
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Figure 3Loading the boat with our gear and food.

15t Junel9" Jung Independent mapping Daysbegan at around 07:30/08:00 when we
enjoyed many bowls of porridge before setting off at 09:30 and returning at around 18:00.
We ate dinner at around 20:00 after bathing in the lake and making our lunches for the next
day.Everybody was usually tucked up in their tents by 22:00 when we looked over our maps
and work from that dayTowards the end of this time we started collecting samples.

L o = ‘ ‘
Figure 4Celebrating Lucy's 2birthday with mac n' cheese asdrpriselrn-Bru
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20" June24™ June Time in NarsapA short break in Narsaq allowed us to start orgam

the samples we had already collected and to experience life in Greenlamgve the
opportunity to visit the geological sweetshop of the Kvanefjeld mine tailings. We were also
able to meet with the local manager of Greenland Minefradsv are lookingo develop the
mine.

Figure 5Left: Hiking to the Kvanefjeld mine tailings. Ridbittunately, we only met the friendlier locals

250 June6™ July, Lastfield push This stretch of the trip was used to finish up our geological
maps and begin rock sampling. A day was spent dissembling the camp and making sure we
left no litter or rubbish on the island@wo boat trips were requoed to return all of our samples

from the island

Figure 6Working hard or posing for the camera?

7t July-12t July, Final days A couple of days werset aside as a bad weather buffer to make
Narsaq packing ourock shipment and revisiing Kvanefjeld to collect samples for the
department We were alsoable to aid a teanfrom the USGS who wemonducting work in

the areatoo. We said goodbye to the friends we had made and travelled back to Narsarsuag.
Here, we hiked to the Narsarsuaq glacier which was a fantastic experience. After that, Lot and
Roryflew home to prepare for research in South Africa. Ré&dasdair and Lucy stayed in

Narsarsuado conduct further work withy NA &~ | t K5 &AGdzZRSyd FTNRBY !y
The time spent on Ttutoog meant everybody was better prepared for the work in South
F'FNROF YR Fa YNREAQ FASER Faaradlydga Ay LA
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