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ABSTRACT

This study investigate$ithological and structuralelationshipsat the tectonic boundary
betweenthe OskarshamnlénkdpingBelt (OJB) and the Smaland Varmlarigelt (SVB) in
southern SwedeiThe aimwas to determine’hetherspecificlithological unitsin thefield area
south ofVirserumreflectan OJB origin belonging tathe SVB orindicatecontributions from
both.To characteriz¢he local lithologies wafseld mapping, petrographenalysisand density
and susceptibility measuremsntsed.

Results indicatéhattheolder granitoid sampleLV25040) unit formed from OJB magmatism
was later subjected ®VB deformatiorwherepartial meltingvasinduced SamplgLV25016)
reveals evidence gpartial OJB derived origin exhibiting hybrid compositionmelt flow
related textureandshowsintrusiverelationships with theurroundindithologies

Theresulting classificationf therockis that of amanatectianelt LV25016, derived fromthe

partial meltingof theold granitiodLVV25040andhybridizedthroughinteractionwith adjacent
lithologies incorporating mafic components The resultshelp to refine the current
understanding otrustal processes in southern Swea@eil supportimproved correlation
betweeradjacent structural domains



Table of Contents

FAN = I ¥ A G PP PRRPOPUUPPPRN 2
L. INTRODUGCTION. ... .cttiiiieiiitieite e rteee sttt e e e sttt e e e e s rmeee s s bb e e e e e s antbe e e e e e e s smaae s sbbeeeeeeeansbaeeaeessnmnnesnseeeas 4
1.1 Aim and ReSEArch QUESTIONS. ... ....uuiiiiiiiiiiiiieeeeiiet bttt e e et e eeetee et e e et e et aaaaeaeeeesaaeeeeeeaaaaaaaaeens 4
1.2 Geological BaCKGIrOUNG.........c.oiiiiiiiiiiiieeeiiiieeee ettt ree e e e et e e e s seeessnnneeeeessnnnnneeees s Db
1.2.1 Fennoscandian Shield and Svecofennian OrQgeny...........ccccuurrrimeersiiiriiuvnnrrnnreereerreeessenennne 4
1.2.2 Transscandinavian Igneous Belt (TIB)..........oooiiioiiiiieee e e e s 4
1.2.3 SMAIaNV/ArmIand Belt (SVB).......uiiiiiieiiieiieeieeesiee st ste e esaeseesnens e sseesaeesteesaeesseennsansens 5
1.2.4 Oskarshamaonkoping Belt (OJB).........coooi ittt rmee et 5
1.2.5 TONSNUIL SNEAI ZONE......ueiiiieiiiitiiiee et e e e ettt e e srme e e e et e e e e e e enneees A

1.3 Study Area and LOCAl GEOIOGY.........ccceiuuirniirtieees i isscieerieeteeeeeeessesesssererassaeesreeeeeeeeeaeessssanerreeeeees 8
1.3.1 Main Lithologies Of the STUAY AE@............eeiiiiiiiiiiieeie et srbee e 8

DA 1Y/ = I e [ 15 T ] N L 11
2.0 FHEIAWOIK ...ttt ettt e ettt ettt e e e e e e e e e e s e e s e ammmt e e e e e e e e e e e e e s aannannbbbnene e e e e e e e nna 11
2.2 DENSIY MEASUIEIMIEIL. .. .. i e i e e e eee e eeeeeee e e ettt e e e e e e e e e aeees s s e e e eeeeeeeeaetestana s smmmsetnnnnnanseeeeeaeeeennnes 11
2.3 PetrographiC ANAIYSIS.........uiiiiiiiiiii ettt e e 12
2.4 Field Mapping and INTErPretationl............eiiieiiiiii et e e e eeensereeae s 12
2.5 Data Integration and SYNNESIS........ccooviiiiiiiiiie e ree e s ennnr e e e e e e 12

G o s U I TSRS UTPPPRRRN 13
3.1 Field Observations and Outcrop DOCUMENTALIAN............eeiieiiiereniiiie et ee e 13
0 0 R I 1 T (oo [ ot= 1 R 1 £ S TP PP TP PPTPP 13
3.1.2 Structural Features and Contact Relationships...............uvvvicviiiiiiiin e eeeeeee e 16
3.1.3 Mapped Results from the StUudY Ar a............uiiiiii i i ieeee e e e e e e eeaans 28

3.2 PetrographiC ANAIYSIS..........uiiiiiiiiii ettt 30
3.2.1 Thin SECtION DESCHPLOMNS ..ot iitiiieee ittt et e e e e st b eeer e e e e e e enees 30

A, DISCUSSION......cttiiiiie ittt ettt e e e ettt e e samee e e s astee e e e e e e ansbbe e e e e samnteesansssseeeessnnseseeeesanneeessnsnneeesd 45
4.1 Interpretations of Field and Structural Data.............ccccooeveeeeeiiiii i 4D
4.1.1 Boundaries and UNit CONTACES. .......uuuuriiiiiiiiiiieeeiiieieeieeeeeeee e e e e e e e s reaeeeereeaaeeee e e e s e e s e s snmnnaeeeeens 46

4.2 Geophysical Support from Density and SUuSCeptibility..............oooiiiimn e, 46
4.3 PetrographiC INterpretation...........cooiiiiiiiiiieeeee s e e e er e e e e e e e e e srra e e e e e aeaeees a7
4.3.1 Old Granitoid (LV25040) ... ..cceeiiiurreeeeeesitieeeiteeeeeesasttaeeeeessssieesssseeeeessasssneesesssnsseesssssseesessan a7
4.3.2 ANALECHC MEIL (LV250L6).......c.ueeeeeeeeiiiiiie ettt ettt et e e e e et eeeeme e e e e 48
4.3.3 Integration of Field and PetrographiC Data............ccoooeiiiiieiciiiiiie e 49

4.4 Synthesis: Tectonic and petrographic EVOIULIQN...........cociiiiiiiiar e 51
I 1 = LT 1 PSSP 51
4.6 Recommendations for FULUIE WOIK...........oooiiiiiiiiceee e ee e s s eeeennnnnnnes 52

L O @ [0 I 1] [ RSO 53
6. ACKNOWLEDGEMENTS . .....ottiiiiiiiiiiiiite e iiee sttt e e e s et e e e e smme e s s e ba et e e e s s stbeeeessammeeesensbaeeaeeeannsnees 53
A = = =t L s 54

8. APPENDIX AT Field and PetrographiC Dat@.............eiieiiiiiiieeeiiiie e 56



1. INTRODUCTION

1.1 Aimand' Research Questions

The bedrock o$outhern Sweden hosiscomplex lithological regioand is definedby a series
of major tectonidelts Of interestis the TOnshultshear zonewvhichmarks eéboundarybetween
the older Oskarshamn Jonkoping B€®JB) and thesoungerSmaland Varmland Belt (SVB)
Although OJB both and SVB domainshave undergonextensive mappinguncertainties
remainregardingthe characteristics andorrelatiors of specific lithologcal units This study
targetsthis transition zonesouth of Virserumaiming to contribute toegional geological
interpretations With the aim to describe, and petrographically distinguitie unresolved
geological unitsbelieved to be a section of Oskarshainkodping Belt (OJB). To verify if
these rocks are a part of or differ from surrounding units of the Sm¥kamdlands Belt
(SVB), will the focus of the work revolve around a characterization of the rock's mineral
compositios, metamorphismand deformation features.

The studyaddresses three majnestions:

(1) What are themineralogicaland petrographicharacteristicof the sampledbelieved to
belong to theDJBin the study area

(2) How dothe metamorphic andtructuralfeaturesof these rocksompareto those ofthe

encompassing§VB units?

(3) Do the differences observed in the samples composiiod texturesupport the

interpretationthat OJB and SVBepresentseparateectonicunits,or do they reflecthe same
evolving crustal system?

1.2 Geological Bac kground

1.21 FennoscandianShield and Svecofeanian Orogeny

Hosted on the northern portion of the Baltic shield, the Fennoscandian sheglchpasses
Finland, nort hwest Russia (Kola and Karel i a)
Built ona foundation of Archean and Proterozoic crtigt, Fennoscandian shield qualifies as

one of ear t hoé dghe aratens émmiationcprimaatily toak . place during the
PaleoproterozoidEpisodes of crustal accretion, subduction and magmatisrtributedto its

make up. The most prominent crustal groatiourredaroundl.9-1.86 Ga ands referred to as

the Svecofennian Orogenuring this timeconvergence of island arcs and related tectonism

led tothe formatiorof extensive juvenile crugt.ahtinen et al., 2005)

1.22 Transscandinavianigneous Belt (TIB)

In alater stage of its developmeiihe Svecofenniarorogenywas subjected tdarge felsic
intrusion processe3his intrusiveepisode formed th&ransscandinavialgneousBelt (TIB),
representinga significant episode of continental crust formatiori-ennoscandiarhe TIB
covers a distance of over 1500 kimgm Lofoten innorthernNorwayto Blekingein southern
SwedenGorbatschev & Bogdanova, 1993)

TIB consists mainly ofjranitoid rocks and rhyolitic volcanics. The granitoigisically show
either monzograniticcomposition a roughly balanced mix between quartz;f&ldspar and
plagioclaseor granodioritccompositioncomprisingof the same constituents but with a higher



ratio of plagioclase than Heldspar. The rhyolitic volcanic rocks representthe extrusive
equivalent of théelsic intrusionsandare most commonlgbserved in central Swedenhile
they are rare asbsent in the northern parts of TIB.

The composition andrigin of theTIB granitoidschange along its lengtin the northis TIB
magmatism associated witictonic events related smbductionthis produce-type gneous
arc) geachemical signature€xhibiting less evolvedomposition,high quantity of hydrous
minerals(amphibole and biotitednd indications for partial melting of lower crust mantel
derived sources is observediowards the soutldoes thegranitoids changeto A-type
(anorogenictharacteristicancreasing the magmatic difstiation. Theserocks will showan
enrichmentn alkali elementsincluding sodium (Na) and potassiu(K), these is a signature
that is interpreted to have formed from more evolwefmas rich in silicalikely formed
during a post orogenic extensionatasg Hogdahl et al., 2004)

1.23 SmalandVarmland Belt (SVB)

The Transscandinavidgneous BelfTIB is subdivided into phases related to #uye of the
granitoid intrusionsOver a span capproximately200 million years btweenaround1860 to
1660 Ma these intrusionsire grouped intothree episodes, THB (18601840 Mg, TIB-1
(18101770 Mg and TIB-2/3 (17201660 Ma) The southern section dfB is coupled tahe
TIB-lepisodeand commonhjknown as the SmalardarmlandBelt (SVB) (Hogdahl et al.,
2004; Mansfeld, 2024)

The SVB oovels substantiaportion d southeastern Swedemd exhibit a broad spectrum of
igneous rocksThesrange from mafic gabbraand noritethroughintermediate monzonite and
granodiorite, to felsic granite and rhyolitic volcanies more specificcoverageof the
lithologiescan be observed (Figure 1) The formation of these rocks interpretedo reflect
a continental margin subducti@etting,asindicated by theihigh quartzand feldsparrich
subalkaline compositiaThere is a geochemical diversigythin the SVB and th@rocesses
bringing theseattributesare magma mixingnd magmatic fractionatiobetween mafiand
felsic magmagA. Johansson, 198816gdahl et al., 2004

1.24 Oskarshamn-Jonkdping Belt (OJB)

Enclosed withinthe SmalandvarmlandBelt (SVB), a distinctgeologicaldifference inboth
composition and age marks the presence oafiproximatelyl50 km east to westending
OskarshamiddnkopingBelt (OJB) (Figure 1) Dated toan age of around 1.83.82 Gathe
OJB predates SVBndthe TIB-1 episodgindicatinga separatéormationhistory interpreted
as a subduction related volcanic arc setfirgs definition issugportedby theb e | lithdogy,
mainly consisting ofmafic to intermediate volcanic and plutonic rocks;luding gabbro,
diorite, tonalite, and granodioritmanyof which exhibit foliation (R. Johansson et al., n.d.).
Geochemicakignaturesconsistent witha mantle wedge derived origin amcluded within
OJB. The unit Fréderyd Group within OJB further supportsthe subductionrelated
interpretation its geochemistrgan becoupled toa Mid Ocean Ridge Basa{MORB) like
genesis, suggestirigr- ark ora backark rift setting(Mansfeld et al., 2005)
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2004)



1.25 Tonshult Shear Zone

The Tonshult shear zonenisstled in between two geological domatoghe north it is flanked
by the Oskarshamidonkdping Belt (OJBandto the soutlthe SmalandvarmlandBelt (SVB)
(Figure 2) The shear zone mpproximatelys km wide and trendsn a WNW-ESEdirection.
A clear north to soutbverprint of therocksis seendiminishing in intensity away from the
shear zongcore.When going south frorthe northern partDJB tonalitesbegintransitionng
into strongly deformedocks, representing ethehnighly deformed granitoids odeformed
crystatrich volcanicrocks Farther suth pastthe mostintensely deformed zonefelsic
porphyriesbelonging toSVB become more dominan€ontinung southwardthe Ténshult
shear zone ends equigranular fineo medium crystalline granitoidstypical of the SVB
(Mansfeld & Sturkell, 1996)The rorthernsegmenbf the shear zone strikes&100°, while
the southerrsegment consisisf two distinctshear structure#\ ductile shear zone trending
100-12¢° and a younger, ductile to brittihear zone which cuts narrowly trough otherwise
undeformed bedroc{Rk. Johansson et al., n.d.; Mansfeld & Sturkell, 1996)

> ) o o = = > > >
B ¥ g B £ 1] g 8 Ll
~

- 3|z

e

Gabbro-diorite
Trachytoid-Rhyolite,
porphyritic

168 Rhyolite, Porphyritic

. o Monzodiorit-
- e * Axebo sj6 granodiorit, porphyritic
LIS * Monzodiorit-granodiorit

Kar
2

Granite

' _ Tonalite-granodiorite
49
& g 8 3 3 i [ £ B Granodiorite-granite

20260614 130757

« Shearzone

El Study area

Figure 2. Modified SGU bedrock map showing the study are south of Virserum. The Ténshult
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1.3 Study Area: and Local Geology

The research localitys found in southeastern Satand 12km south of Virserumand 4 km
south ofthe Tonshultshearzone. Thearea infocus isbetweerthe lakeTriasjén andlocal road
network as shown in(Figure 3. The terrainis sloping gently toward the northeastith
elevation going from 220 200 meters above sea levdlhe plant cover $ representedy
managed forests withlear cut irregularly distributedopen areashelping to exposédocal
bedrock(Min Karta, n.d.)

1.3.1 MainLithologies of theStudy Area

The study areas main lithologies are summairetdwandis based orthelegend and outcrop
description from{Rontakokko & Mansfeld, 2000)

Diabase

Describedasfine crystalline dark grayhomogeneouand withanophitic textureLath shaped

(thin elongated and rectangular) plagioclase feldspar enclosed by pyabssreed in the
field as rarrow dikes (one ~ 100m wide) with main cutting direction north to south, showcasing
chilled margins.

Véaxjo Granite

This rockhas thecharacteristicasanequigranular red granit€resent mineralsreK-feldspar,
guartz (often blueish), minor biotite and plagiocldsé noted to behte most common rock
of Smalandand thait sometimesncludesmafic enclaves.

Fine Crystalline Véaxj6 granite

Appears as Aght redand as &ine crystallinevariety of Vaxjo graniteThemineralassemblage
is of K-feldspar, quartzminor biotite and plagioclaseln outcrop it is observed to exhibit
magma mingling with partially assimilated mafic enclaves.

Dark/Gray Véxjo Granit e

Reddish gray to grayn colorasanintermediate hybridariant of thevaxjo granitoid.lts make

up consists ofquartz, minor boitite, plagioclase, finerystalline mafic enclavesand
accompnied bydark purpleK-feldspar phenocrysts large a@cm The rock contains mafic
enclaves with diffuseontacts centimetre wide dikes of a light red granit&@e compositiois
mentioned to baterpreted as magma mingling between Vaxjo granitic magma and gabbroic
magma.

Filipstad Granite

Porphyritic granite with large phenocrysts and darker mattizerals presenn the rock are
reported asad K- feldspar 23 cm largecrystals often mantled by pale plagioclase, darker
minerals like hornblerg] biotite and little quartzAccordingto the recordeabservationsis
typical Filipstad granitesare in the Virserum areand haghe tendencyo resemble Vaxjo
granite.

Smaland Volcanite

Occurs as \eery finecrystallineporphyritic rhyolite withanalmost glassy aphanitic texture.
Described with gartz or kfeldspar phenocrysts a gohanitic felsic matrixDescribedutcrop
from theTonshultshear zoneis theobservedmaland volcanite showdag an almost vertical
lineationof stretched out minerarystals



Fine crystalline porphyritic granite or dike porphyry

Two main varietiess presentone with reddish finerystallinematrix and 510mm large red
brown K-feldspar phenocrysts. The other with dark fongstallineto glassy groundmass and
white feldspar phenocrystdt is referred to aghe youngestithology, which occurs as
crosscutting dikes and small bodies in surrounding Smalamnahland granites.

Intermediate to mafic volcanic unit or porphyritic dike

Characterizedby fine crystallinegray to black or green to blaaolors with a porphyritic
texture.The rock forming mineralgnclude genocrysts of plagioclase or amphibthat is
within a fine crystalline mafic groundmassRegarded as aare occurrence based ornthe
previous field observationa the area.

Gabbro

Known ascoarsecrystalling black to dark grayock with anequigranular texturdt contains
centimetresizedpyroxene plagioclaseandamphibole.Theyare encountereid both OJB and
SVB during the previous mappindyleasurementsf the gabbrdhasbeen noted withhigh
magnetic susceptibility, >5000 indicatirtggh content of ferromagnetic minerals such as
magnetite.

Older Granitoid (Urgranit)

Presentsas a Gray tonalitic to granodioriticock thatdisplaystextural and compositional
inhomogeneityrich inxenoliths. Theidenified mineralsare quartz, green to white plagioclase,
reddish gray to gray Heldspar and large amount of dark minerdsirlier observations
describe thegranitoid unit in the present study ares haveundergone deformation and
metamorphic overprint to varying degrees, showcasing signs of magma mingling and
assimilation.

Supracrustal gneiss

Appearas a gay to black, finecrystaliner ock t hat 6s banded and f ol
wavy or folded bandslhere is 0 assemblage described but assumed to have surface derived
origin, namely sedimentary deposits or volcanic ash layleas hasbeen buried and
metamorphosed.

The variety of rocksshowcased in the studyeareflectsthree major geologic components.
The Oskarshamdonkopingbelt (0JB), Smalandvarmlandbelt (SVB)and the crosscutting
Tonshult shear zoneThese localtectonic and magmatic events linked to the spatial
distributionand characteristics die regionalgeological uns. Previous mapping dhefield
area outlaysthe occurrence ofuprarustal gneiss andolder granitoid (urgranitjunits
correspondingo samples LV2501@&nd LV25040(Figure 3) These units argypically found
within the OJB they arenot commonto the SVB south ofthe Tonshult shear zon&o test and
refine previousinterpretationsof regional correlationbetween lithological unitsis special
focus placed orthese two rock type#\ characterisatiomf ther o c deforsnation,mineral
compositionrandmetamorphic gradeill be made.
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2. METHODOLOGY

A review of presentmaps anditeraturewas undertaketo gain a knowledgbackground to
help understandhe local geologynd guide thavork forward Key sources includedegional
tectonicmodels,geologic surveys and previous mappingiork, with focus uponthe two

geological region®skarshamidonkopingBelt (OJB) andSmalandvarmland Bel(SVB).

2.1 Fieldwork

To gather more knowledge over the field stith ofVirseruma geological mapping was
undertakenPrior the beginning of the fieldwoddditionalgeological context was gained from
participating in the Terrestrial Geophysics 2025 Fieldwork corse. O&3tteof April, the
coursebeginswith visits to localities representing the regional litholptys helped asn
introduction tatheindependentvork. The fieldworkwascarried out irparallelwith thecourse
activities andconducted ovethreedaysspanningoetweenthe 24thto the27th of April 2@5,
which yielded a total ofsixty documented outcrops witharying geology Outcrops were
reached by footind information gathered withidld equipmentamag which geological
hammer compass clinometesatellite GPS,elevation mapfrom (Min Karta, n.d.) notebook
(paper and digit) camera, susceptibility tool and fitting safety equipnm@otectiongoggles,
protective glovegeflecting westnd first aid.

To determinepossible bedrock localitiesemporalremoval of overgrowth wasecessary
Uncoveredand determinedas a suitable outcrop a range ofgeological observationwas
recorded.These includedolor, crystal size, texture structure magneticsusceptibility and
mineral percentageStrike and dip (for both deformation and contact orientatweere also
loggedto assess intensity of deformatjdrelping toplace the rocks in a gelaonological
context.Additional characteristics noted down we coordinates which was later sedto
generate @eologicalmap withhigher accuracyWhen a distinct geology wasobservedo
coverseveraloutcrops within a limited areaptimal describingparametersverenoted down
onceandsimilar unitswereonly markedonthe mapo speed up themapping. This routine was
broken when #onger distancéo a new outcropvas traversedr a change ithelithology seen.
Lastlyweresamples collecteth cases whereutcrogs displayedistinctivefeatures that would
help to explain deformation and metamorphic grade. Marked with the location themest
promisingfourteensamplesvere thercut and made to thin sections for further analysis.

2.2 Density. Measurement

Density measurementg/cn? were conductedduring a singlefieldwork occasionas a result
couldnot all samples be includesincesome hadot yetbeen collectedThe measurements
were taken by first measuringthe rocksamplesweight in air, followed by weighing them
submergedh water A final controlmeasurememwas taken when the rock sample had partially
dried this to ensuréhatno fragments had detached during measuring in the \aatihat the
initial dry weightremained accuratélsing the formuldelow was thelensitythencalculated
Density, g/cn® = weight in air (g) (by weight in air- weight in watey



2.3 Petrographic: Analysis

Thin sectionswere prepared from rock samplés determinemineral composition, textural
relationshipand deformatioffeatures. This was conductesing transmittetight microscopy
utilizing the optical properties of minerals with the aod plain polarizedlight PPLand cross
polarizedight XPL.

The analysis conductedbegan withthe determination of modal compositippreformed
visually using the @a percentagemethod.A singlemineral composition was focused on and
mentally gathereat one section of the thin sectioimereit was determinedsa percentage
relative to thefull area of the thin sectioll minerals in each sample underwent the same
method resulting ina quantitativeand comparativeoundational dataseffrom the proportions

of the mineralsvascompositional trendslentified and rock typesclassified

To put the sample intoontextwasthe modal estimatioriollowed by ageneralpetrographic
description, which included crystal size textural characteristic§example equigranular,
porphyritic) and evidence ofstructuralor alteration featuredit this stage washe minerals
emplacementvithin the samplgalong with mineral texturesndicative of deformationand
alterationdescribedThe QAPF diagram was usadthe finalstepto classify the rockgneous
samples, with plotting the estimated modal values intodihgble triangle plot. The thin
sections relative abundance of the primary fefsioeralsquartz (Q), alkali feldspar(A),
plagioclase (P) and feldspathoids(F) were normalized from relativ@bundanceto an
accumulated percentage of 100%. Then the classification was identified and documented.

2.4 Field Mapping and In terpretation

The geological map was finalised and basedmeasured Sweref 98oordinates The
coordinateswere putinto lantméteriets min karta webpage and then printed out. The
Interpretation of locagjeologicalcoverage were biased on field notes oversiligy bedrock
locationsand petrographiobservationsthen transferredto a map Lithological units were

paredto a color therapplied tointerpretedcoveredarea. Roads, houses, strike/dip, scale bar,
north arrow and local names were also added to georeference the map. Descriptions of symbols
and colors are explained with one attached ledleatfinalizesthe map.

2.5 Data Integration.and Synthesis

The interpretation oftectonic associationwas based onfield observations,density
measuremenjispetrographicanalysis and geological mappingComparing thedifferent
sampled unitdithological characteristic§or example mineralogytexturesand deformation
features)againsteach otherthenexaminedwith knownattributesof Oskarshamidonkoping
Belt (OJB) and Smalanevarmland Belt(SVB) in mind. Focus was plk@d on the degree of
deformation,alteration textures, mineral assemblagesd structural relationship between
lithological units Evaluating theattributesallowedto classify the rock units the context of
or representingd>JB orSVB lithologies Interpretationsverethenrefinedin successive steps
by cross checking field relationshipp observations in thin sections arsiructural
measurements



3. RESULTS

3.1 Field Observations: and Outcrop Documentation

The field work coveredan areaof 3,5 squareilometreslocated10 km souh of Virserum
between roativenty-threeat westandTriasjon to thesas (Figure2). Observations were taken
atfoot and noted down ianelevationbasedmap andield notebook The general rock types
observedn the field areof granitic originwith occurringgabbroic angborphyryintrusion all
with varying deformation and compositioOverall impressions of theeologyis varied
indicationsof magma minglingand mixingare presentntrusion dikesand thermal alteration
changesheareas rock assemblamgperock typeswith a hybrid transitional character titwviate
from thetypical norm

3.1.1Lithological Units

As seen in Figurd6 was ech outcrogabelledwith names in order they were discovered,
granting outcrop one the name LV25001 and the next LV25002 and so on. LV is my initials
andtwenty-five is the present yeahfter the sample labels ithe determinedithology stated
whichis followedby stating thdocation asSweref 9%coordinatesLithologies were identified
through field observationsfocusing oncolor, crystal size texture, structureand visible
mineral assemblageBelow are sevensamplesrepresentingey lithologies within the study

area

LV25040 Old granitoid 6342209532773
The color of the rock is gray with hints of alight pink, observedcrystal size ismedium
crystallinebetweerl-5 mm, texturallyof anequigranulacharacteandwith an observable but
weak foliation Estimatedmineralamountareamphibole 3@, quartz25%, plagioclase 25%
andK-feldspar 20%The outcrops found with xenolith®f around5-25cmandhasfew, up to
1cm pinkgranite dikesoccurringsparingly.

LV25042 Fine crystalline granitic anatectic melt 6342322/533158
Found adine to mediuncrystalline< 1-5 mm, it displays dight pink color. The rock has no
foliation, finely porphyritictextureandestimated make upf plagioclase 15%K-feldspard5%
andquartz40%. The overall structuref the rock unicomprises oh homogeneousody, but
with cutting relationships and assimilation texturesiéighbouring rockdescribed ir2.1.2
structural and contacglationships).

LV25015 Gabbro (diabase) 6341811532187
Varying dimensions ajabbroic dikegutthroughthe surrounding rogkspanning fronim in
width to>25m Thecoloris a darkgray togreenandhasa crystalsize that goes frobrmedium
1-5 mmto coarse> 5 mm. There is no visible foliatiorandthe determineccompositionis of
a plagioclase30% andpyroxenéamphibole 60%mix. Its generaltextureis equigranulabut
with the addition othilled margins reducing theerystalsizestowards the margin¥isible on
moreweatheredurfacess a ophitic texturevisible (Figure 9.



LV25016 Fine crystalline intermediate anatectic melt 6342371533271
With a color of ight grayishpink tolight greenandfine crystalline< 1 mmto closeto medium
crystalline 1-5 mm, the rock displays #exture of equigranular to seriatdt has a &yered
structure with varying composition andhicknessesand at a weatheredsectionis strong
deformation clearly show(Figure 5) The composition islefined agjuartz45% K-feldspar
35%, epidote 15% andarkmineralss%, cutting trougtthis rock isl-5 cmwidefine crystalline
pink reddishdikes ofgranite.

LV25006 Intermediate Vaxjo granite 634251/532403
This rock ismedium tocoarsewith a seriate texturanda week foliation Observablan its
mainly light pink weatheredurfaceare darkerareaswith pink grayishtonesoccurring afresh
breaks The determinedcompositioninclude plagioclase35% K-feldspar25%, quartz20%
andhornblendébiotite 20%.

LV25054 Porphyritic felsic dike 6345603532377
The outcropdisplays a whitish pink color with an aphanitic to finecrystal matrix that
showcases porphyritictexture.Structurally itdisplaysstrong bliationthat iseasily seenvith
thealignment ofphenocryst The phenocrystsonsistof K-feldspar which accounts fa80%
of ther o ¢ kotnpositionand therest 70%is the aphanitic groundmaswith a felsic
composition.

LV25018  Vaxjo granite 6342604533243
The color of the rockis reddishpink with a dark shaderhe textureis seriate to slightly
porphyriticwhich reflectsts medum 1-5 mmto coarse> 5 mmcrystalsize.There is a slight
deformationthat is seen as a week foliationthe mineral assemblagehichis interpretedo
be containingjuartz 30%K-feldspar40%and biotite 30%.
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Figure 4. Gabbro LV25015with ophitic texture showing needle likplagioclase crystals
surroundedf pyroxene or amphibol@encil tip for scaleca0,5 cm




Figure 5. Fine crystallineintermediate anatectic mdliv25016with an assortment afolors
from pink, gray to gregnshowinga network ofa flowing irregular patternas a schlieren
texture compasgor scale,10 cm



3.1.2 Structural Featuresand Contact Relationships

Observations from the stu@yeaidentified several structural featurescludingalignment of
platy and elongatedmineralsas foliation structuresand shear zonesThe coveragef the
structuresvaries in intensity and orientatioAdditional interactions betweeimtrusions and
later stagdithological bodiesareobserved.

LV25018 Foliation 634560453328

Foliationis present in almost aiif thestudy areas lithologiesisually the deformation isnost
commonly seen ag subtlealignmentof biotite (Figure 6). The general foliation othe study
areafollows the direction of th&'énshult shear zon@dditional measurements of strike and
dip is found inthe appendixTable A.1)

A

Figure 6. oIiatin in medurrr:rystallinegraniteL

\7251£§defined bysligtplanar\ aligent
of biotite.Striking 149° and dippin§0° west compasss parallel with foliationand is 10 cm




LV25041 Shearzones 6342186532682

A 2,5 mwide shear zones observed inthe old granitoid (LV25040) with a strikedip of

0181264, striking 18° anddipping84° towardwest Within the zonehere isalignmentof biotite

andelongatedelsic streaksof quartz and feldspaall minerals kow deformationn theplanar
fabric. Additional shear zones amgresentrough outthe study area budf significantly less
magnituderesulting inthree measuredhear zone@-igure 17)

LV25004 634215453287
This additionalsher zoneis present in the sam@d granitoid striking 84° and dipping/5°
east.lt has adightly lessemwidth of 1 m but clear orientationacrosshe exposurewith same
texturalmineralalignment(Figure 7.

Figure 7. Shear zone at outcrdpv25004with well-definedstructural alignmenbf minerals
compass for scale, 10 cm



LVv25017 Multiple deformation phases 6342601533214

First(1) andoldestof the three islayeredstrongly deformedvavy rock consisting ofjuartz
50% K-feldspar20% and darkbiotite or amphibole 30%The deformatiorof this rockis

striking 154° with a 75° dip westwardSecondrock (2) is fine to mediumcrystalline with

similar composition ofquartz 50%, plagoclas&0%, K-feldspar20% and biotitéamphibole
20% The deformatiois unidirectionaland clearstriking 109° with adip of 84° eastYoungest
(3) and the last deformationonsists of alark granitewith the make umf quartz40% K-

feldspar25%,biotite, and dark mineral85%. Therock is mediunto almostcoarsecrystalline
with deformation showingf a strike atl20® and dip82° east(Figure8).

Figure 8. Image oimultipledeformations at LV250Wwith highlightingannotationdor clarity,
compass for scale, 10 cm



LV25003 Cutting fine crystalline pink granite 634207653287

Severalfine crystallinepink graniteintrusionscut throughold granitoidhostrock. Ranging
from 1 cm in width toover30 cmthey cut sharplyasplainsin anirregularnetwork There is
novisible internal deformationf thehomogenougpink granite The best representation of this
is the outcrop.V25003 Figure 9,but they are foundrough out thehe mapped arewith
varyingsizes andrecurrence
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Figure 9. Cutting ine crystalline pink felsicintrusionsin old granitoidLV25003 supervisor
that indicate outcrop scale



LV25007 Composite dike 6342086/532F1

Cutting through intermediate Vaxjo granite is a composite dike of gabbro and felsic
composition The dike is clos¢éo 2,5 m widewith dark greermediumcrystallinegabbro that
appear on both sides atentralcorewith felsiccompositionThe felsicpart consists of bght
pink fine to mediuncrystallinemasswith aslight porphyritictexture.The contact betweehe
felsic and the gabbris sharpbut not planaat one sidgirregularwith amore faded contaeit
the otherand there araeo strong tendencies to mix interactvisible (Figure 10).

Figure 10. Composite intrusiorwith felsic light pink corebordered bydark green mafic
material LV25007 The contact is irregular but sharp witho visible mixing geological
hammer for scalega 50 cm



LV25055 Felsic fractures in gabbro 6342573/532377

The outcrop is gabbroicdike that is 15m to 20 m wide and 100+ m long, with a dark green

homogenous mediurrystallinesize. The dike is found cutting trough the fargstallinepink

Vaxjo granite. At weathered surfac@sstrong ophitic texture is seen and displays the mineral
plagioclaseand pyroxenéamphibole. Fractures of white felsic composition that ranges from
1cm to 10 cm wide intrudes the gabbroic outcrop in a sporadic non uniform pattern. The contact

of the fracturess sharp but irregula¢Figure 11).Within the white felsic intrusioms small
mafic mineralcrystalsalso observed

Figure 11. Sharp irregular contact between felsic intrusions and gabbro hostl'g26055
geological hammer for scale, ca 50.cm

LV25052 Brecciation of gabbro 634283653232

A gabbroicbm widedike is observedntruded uponlocated withina fine crystdline granitic
anatectic meltock body The contactwith the fine gabbroandthe felsicrock is sharp but
irregularand the gabbrappear®recciatedTheangular tcsub angulagabbroic fragmentare
enclosed by the felsic matrand distributedinevenly along theontact zongillustratedfor
visual context (Figurel2b). With varyingsizesspanning betweescm to 20 cnthe gabbroic
clastsshowslightly softened edgeandtheir color hastransitioredfrom dark green to a lighter
shade(Figure 12. The felsic rock flowing around the classsnot homogenouandvaries in
color, compositionandcrystalsize The color changeom light pink to orangewith a dark
gray tint. The compositionmirrors the exhibiting color, going from felsicfine crystalline












































































































