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M® LYGNRRdzOs2Y 1969; London & Morgan, 2017).

To establish the paragenetic hi
The MesoproteApnpkoie KalrbgWy&AB)Y ain @&emdtertaali | ed mineral ogi cal
Africa is well known for t hemoosctdesririreeniocse oanfa | p e(g2nba)t i pt eetsr ot ghraatp hhic
i mportant Sn, Nb, Ta and W miriyeit all i zmdri pphno laongdy ,whinethu &longaiamnn
other economically interestimignemeatlalisnclingsiladds ngnlLipolBeshed &
Th (Dewaele et al ., 2011, H ui | nsf boor sntaht i eotn aslh.o,u | 200 1b3e, i2n0tledr; p rPeot hel d
al ., 2013, Mel cher et al ., thedE®sensPegmat ( B®3 mateere sasle nntaiyalil
plutonic igneous rocks, typircedlliyt yof i gr atnérntms ©d mprisn e 1 aln, owh
are distinguished from the momtercmnenmatni @n sshioms ¢ (iCgrme @us& r Vakg
by their texturally and minemealhogisc ahlalvye dheveer séeveltepeadl t dals
(London 2018) . Two endmembferomo2dle |l shseresapropesseli 3Drobject
pegmatite formation: the d199e&Yy ay Ximwdachpoant e tho d @Imo crompstiyd e ¢ 6CT

pegmatite formation through dexsttrresmmea ) miemadait ng tde dHreirceue italt atonc

of a granitic source melt (Lsetrundy t1h9e9sle nhionnedroanl, r2e0l1a8t)i, o nwshheir pesa
the anatectic model consi der& pBeomat i t2e0 1f3or maa d ®In, t ROAd3gh Wiotw
degree parti al mel ting of nperti anncoi rpplhei cofs OWCrTceal t owk t(derador d
1991; Si mmons & Webber, 2008)o.efTReligpreagenat h t es x of oheaKABanne
region ar e considered t o bTeh e a v acf) uabe spdefn d £ x a mp It éh e} cafmadt tefr 6 a |

di fferentiation model , as tphreoypoane osplatt alcthiuenbeafdf egfd ritefied caathol
related to granitic intrusi@insefamnd~tZisé otwy paiacyayegryeragsye d carkogeen t r(i
zonation with increasing di sBtoaonncee, f2r00In8 )t.h eT hger ameCt sytai( Wea & d iafffo &
1972; Hul sbosch et al ., 2013mi 2@ndl,s Tprowmudahoaopessiabilli 2920

Pegmatites formed by the diif f@be(Biaat iedn arhadel2 0c2l0mmobBid yys e e
orm segregations along the mappermamarcq@iln mét bh @s s oduervceel oppleudt o
nd follow an increasing chémhaahcfernicsioboatildrkewistihzedi sthhapg
rom the source (LernT, 199dr aiHusl)sbasada hstat iadnar y2 0rlodgk tTehxet
vol ved granitic mel ts of tepatcioant aasnsoam atuinouns uaf | yni nheirgahl s)
oncentration of fluxing com@potumaldst niemyi.qn &l, ®i, sdcii minda tPi)v evhf
lay a key role in the enriaoahm®@®nt Jaf diime oenp adli .b,] e2 0ell 8; meGut nst

f
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during the primary magmaticpatrgrsttiadall i odt iminnerthdwefveat urtehes gt
pegmatites ma y be overpr-i negxeglanbly ngpocKelrée o& kKagemlaaimec 2015;
hydr ot her mal fluids (LinnenHetwewér, O012) s ThHenitede comceéhebs
fluids invol vedydrnotthtee mmé g neattams ictail o ne | aamde n t distribution. T
afterward is yet not well wunpa&nrtitaloldy (Kabtarnetd aby, 2Z®X8)el ab
the extended evolution and tampkemeretrpmry ntt eccthni yemepegmatht ez
they may cormngcadginiaedveldli ver mi t yosanap gesléedvEadt)ietdo mat ed mi ner al og
concentrations of incompati §lReyesanet eaclo.n,ontd @cla?d;l yWair rhpo retta mtl,.
el ements (e.g., Be, F, Li, Nrba,y Tfal uaonrde sW)e nared (Bam nkee edoradi. d e r2e
as sources of strategic met201s9)( LiTrhrnen detr ea@at . ¢ h emilc2a)l. i Grfeoe
technologies require sustai mahlhe trhienetreadt uscadr celnegmemft s meaarsy odf
these strategic elements to 2d0e2li)v.er decarbonization solutions
both the environment and soci &hys ( Altiudgt ailms, LO17;ncHemsien gou
2021) and therefore requirefar rmaitlilonmi mSe md ong in@d la INeba g4 u rd X tt Unri .
characterization (Lobos et atantlodu®) (LCT) family pegmatites
Many studi es ar e avail ablccompme htemes i weetammdr aphygpvaande 3D r
mineral ogy of pegmatites (Didtl@tidadrit5)OChutonha cemmch i beaxtodr a
complexity (e.g., differenti@dt wmbadebtawean (fLreihmamy antd &aslec,on?d@

mi cas) (Van Lichtervelde etHulag bgsch008) adnd 20E3;r Lcedhamrasnen
granul ometry often impede thelHi fHetacobhbbisahi o& Mdc hseuzb,seg Q2 )
crystallization stages in tl&e&aphangekesis&oVan hwampkgkms,tilea7
addition, minerals containinign etbaeomadalmby iartecar ecRWamgd &) e ma o
are onlyaghpgdeetspensed t hr oughepubltihce dfi f€E@ememX can be consi de
zones in the pegmatites. Themiimearealniazed albbCTcpefmaeigmas i wes | do

zoned, is manifested in spatwidll wvcaornitartiibountse otfo gtrted ng esn erega ! md i
assembl ages, crystal habit amaelquerncdcke fabrind nlebrcaand @re,d 2@PeOPBrat iTth
internal mi neral ogi cal zonatomtnaiofed ndfirvoind u glr epve pmiast | tsed udly leess

often complicated and obs-cumiemerbayl o@i dtdalghame ggeeclo#éhmispecdldt 2D
magmati c alteration and weaAMersiynsggt emBewatehe etrwadtyr ad016jnin
Rock textures are a responsehboagtelfbpgathbbnpofocmissersal iameld asr:
therefore, an important feature in the study of ore formati
models (Lobos et al., 2016) .H ®T heS 2dfoz 3 me h H afaiScihiIAd/MNAl el Sidé sit Vb 0
and di stribution of ¢ hfeawi miang el ement s i n pegmatite

mi neral s is necessary t o elshteabMéesbprtohter gz @iuand KAB ut b mpfrorse
petrol ogical model s (LindgremovilOeB8&; tICatmeewnereds aflr.om 1 h4e9 ec
Jahns, 1953; VlIasov, 1961) aRedp ufbolri cv eorfi ftihcea t G oonng oo f( DeRx pGCeorni gnoe) n t
simul ati ondg oofmi megg mpatoictees s es RWwaahdms t& Biuren hssoru,t hern border of

i
a
I



Cod .!.{9 9¢ ![dY 05 ! ! ahad ¢HI5b Av!b[9wk] S Do/ th Ct S

5

for ms, toget her with the Kinbianrear alb @ Izta t i( &mi Bc)hT ha ase & B (gHnal esnbdoesnc
Mesoproterozoic orogenic beldomphraits edse vferl eosphe ade spegsaw mac seil tyfe v &
the -ooggo Craton (Fig. 1; -Tadk ,e0al), wi2ORDAT e Fmirmamnakizage s

Al onso et al ., 2012) . The swmdsmertvadald wede preagmmuads te@f btolde e K AE
document iaebomgtracratoni c <Dtedlolngw thoastilne hiGT of g miwli ¥y h-and m
periods of deposition, er-osdaloemmeand clmagmat a s mt h(eFye ranraen dkerzo w
Al onso et al ., 2012, Debr wyhmmd | ew da&lpt h &r0d 5may Bicmoadal at

magmati sm at c. 1375 Masopageaiitihogpht éd et rarkkakdregeents (Lernl
alignment of (ultra)maf(i@le n20LXk) vel motckkes @medach®md amd NW mi |
Pt), and numertoyupse vgorlaunniitneo-uismn tSemsi 6 med( tamel sac e considered,
call 8d g&elanites; Tack et al . fratmloOt)hewi $ Ames ubmargdnantdtce smadti €em
intrusive rocks (Tack et alHul s®ilskt;h, P@bhL9)t Redcent2@ed).ogi

small er extent, magmatic evehass mcoerakidzati d0i5n Nt He® WWB (a
type granite; Tack et -adl. |, e d0Gsbhymaaamd e&©t86 aN. 10 2Md 4)soand ra
or -t $pegrtainn t e; Tack et al ., g2®01®)g.i cAhereasmarobsrepofyed in

Neoprot erSoiE@M-Lci Nbi ner al i zed opiehgematoictceusrramdes is the Koboko
quart z vein systems (Lehmanki veu @De mo c2rOaltdi)c aRep ugbelniect i od | |
linked with this youngest grhansittoer igeean drya tpiroond uecrepdl a o rdatan® ¢
10 MaPb(Wircon measurements coanssdampliase f(rSami ahai IPRff & Van
Congo and Rwanda; Tack et alb.e, cl kG Ehedelhsr @ad aats edler yl 20 3%
Ma g mahtyidar ot her mal qguartz veih€Tafemehyi atedridnngi tlbhert h&n cl
or W with traces of gol d. ( 2\NoeOo5p)r.ot er ozoi c al kaline and

carbonatitic magmatism that occurred between 830 and 650 Ma
and formed aligday WeéeshetmeRpPesKhNIIGh&NNada0a 2F GKS LIS3I

wi t h rar e earth el ement mi neralization (Maravic et al ., 1
Buyse et al., 2020). The Gatumba pegmatite sylI)t eims in

I n recent year s, manysATat athpeacefdocusned Meso pholo t ene@rz andne I
pegmateiltag ed mineralizati on imettahsee dGarmeunmbaa yarcelaa sitni cwersacekrsn (
Rwanda in the KAB (Lehmann mdt aamlagma20@8;r oDkwaéimet g ababdr.os
2011; Hul sbosch et al ., 2013¢et Lelhhmanah0 lelt; alehmaOnl 4et Mall che?
al ., 2015; Hul sbosch & Muchée]ol2920p Fiheg. 1B)5 Wk coh moam!l b«

considered as a type case20elx0aamplTehef onet atnhaigsmattiypei ndfr usi
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the metasedimentary rocks (.DeiwaNlef ed 2¥Ie2y 20 ¥YR) WHN ISVSar
preferentially crosscut by preig/daliftid SRy RiSEYobed®aring along t

foliation pl anes ( Dewael e et al ., 2011; Hul sbosch & Muchez,
2020) . Their structur al emphacement daelvoenilgop mées e f rplna ntehse ma
coincides with the mainp(Vamngtihhenapegneacttiotnel ci nftorlui saitono nh aSs been
Dael e et al ., 202 )i etlhdatc ornepyp welgtma doinfad e m ian f ahe Gat umba area
event at ~1.-Al Gasd Fernahdez Hol23pbobBehr &y nMu cente z , 2020) and Ko
al ., 2015) . These intrusi onsVahna vweéa nibrelkye , s [1i9gh7t)| ya ntde e ns afofnesd tdeec
|l at e Neoproterozoic def or matth eonp etghmatt i toend yi ni ntdhuec eKlABL o cTahle f
crenul ati pnVdro |l Dadli@enetS al ., fROM1I}) he margin towards the cente

The pegmatite dyke system 1liOn ctnmhewiGhd ,umbhgtaiecemadhgwar o, faln
weddkevel oped regi onadarmromeats wmd csvebgdubednrcee . wli-grheemi sbr aphtuite ar
into four successmiveea,z omwesc ofviiuticema &t eg e t (wWldul sboschcad | Mdc hagd i t 2

mi neralized) that foll ow aVh esriengli B poartthactof wiftrhacbt beal uni
crystallization of a granititcopramainitraed nmneerlytst(aMasr | smmgf fde 1O &P
a systematic enrichment of LWamRbkes (HGT)sboBltédr feal ladena,cnh® 04 dn
the most evolved, farthest suiptutad edememalr aimetzeds pagmatnotsetsl.y

mo st di fferentiated mi neralquadt zLCTgt pegeamapibt eee farmdn ntubsec ovi
Gatumba area-déevepbpedai weéeét ralol meaet @l-gagantowréed camadr sheor e ani so

zonation for individual pegmart ¢ t &1 bd y leesshaywtid cctbd aibrebh imtdee cr y s
subdivided into five zones fMoone mamrrtgée mnalol yccenlt @rge borget al wal
intermediate zone, guartz nmeeotreer s andccueplwac¢cédmemtr egzuonaers accu
(Hul sbosch & Muchez, 2020, dnaccelds)s.agmriehecn i [sd@t earp ame tt & s o-rhd taick/ t
hydrot her mal overprint in stihzcedreps saceeneint e. zdmed L antatyb i née s
compl etely al ter t he origimdlagpo¢imasg umaigtmat wtct hpemimaodi t enus
composition at some | ocati onisnt ®Orewacil ®t etzahe, &8dljeach a to
Mul ti phase cassiterite p+ecBpicthaatriaocnt eoriizgeidn alh ¢ s af rmom tai nwaet de
saturated melt system and i sAsryenpnoerttreidc ailn a&rhd edi scehi nsotuoss age

magmatic -qnuarbozl umiets of t hequwartlimzoalevpiptdaneaet zn a-hdryhl bite
assemblage with coarse quartmicrocliheme qaart zc hcaorraectzarnest ( Cst 2V

and in met asomati c, (rpopcl haecsi dv@moqirsed irsadn n @ o c kwertisdi recti onal S
gredopmnthe intermediate and @atlrzemeeg Cotf 3)I a(rHuel smoscbv &t e s
Muchez, 2020) . MiTaer amoisztaltyi ah@loaofd uMilss t o the previous zones.
col umhintteal i t e, is more equatagygsidti ehtarti dxit éNebs ,t hrzo ugéood + Atlrhaeni n

mi neralized pegmatites (Dewpbbepteati edl,. grie2el Is)h @awd c o wi toenlayn d
contemporaneous wi t h t he pmad srtalryy dmagemi hat egle grhaitti tmay al so
formation. Valrdh @airsi nogt hrmirneNbdIso | asegedmpoc k-emus c mwvaistgeguhet zt e a
reported (in decreasing ordemorod ecgoirfeonar) !l ymiparesleintte,andpt
wodgtH miitod it echndci tdrolite (Lelmnwammsett md . wa20082mmecovVeéeensare

Tapiolite and s ma-Wb d qimpiutng scarrods s& Ixd doil mg et he previous zones.
common in other pegmatchesmi dfoalrimae KAB, &dpatiUte and cassiteri:
seems to be characteristic osfonmehe m@at uanthcao ngpraena e(dMedy hpol vmi rae
2015) . Some of the pegmati teardiyekteys aafr ep hnoostpehdd afesrx & slleeic i( Dtaéd d
variety of phosphate mineralvasn( Rabtryng, vbho 8noArraiunjgo, elt9 &ad ;. .
Araujo et al ., 2023) , which habi beeni maupdmtoebal oy i empdr zam
for the | ocal-Nilraeicdpin attiiloem WddIFeewéd mbyt sever al stages of alt
tantalite mi ner al s during rRlstpietcit 2 ateil gn thhaes mMegematrieccoand z ¢ ch e
ma g matyida ot her mal stage (Araupbergi vaell.y, a2 23)i ngutprt masg micr
rar e phosphates have not bidiesnt oob <cearl veldi t ®s atswrceh ciooncehas tv

pegmatites of the Gatumba arGlaefdewa20t2etndl ref20ebhres there

The Kobokobo mineralized pegmaomtrolilnedt hiey Sobhéeé h dEKigy e e of

province of the Democratic Reewumdtiict ®ofcampeo Cionigon.haBhal sSior dtee
s

selected for tudy since it saacrcthairms diarhp oalthaintte aamouompa mife d el
col ummintteal i t e and cassiterspedums atitaawncilakionttiet eendVanr con. Th
Wa mb ek e, 1967), and the avaicllaebaivletl yapgneda fa erbé pri esad i toant iive & amp ng
of this mineralization. Thi st opuergnmaaltiintee. f All b iotwisz dthieormxi al opnna n

a strongly folded and | yi ngpeagnnaitciltienSapd Obsetlt ¥yecetaunrde ncaoympo e @mp | eot
partly tourmalinized schistsmahberampleigmatitesextDreé¢ oCp e@d matt i tzzk
di spl ays an asymmetrical 4§ aryiecietdi z ztoin@an i oh fekdespacefoll ow
(Safianni koff & Van Wambeke,jdeéf@6vjiedhads hatbe brext sdlrtomrgdtyi on
alteredthgel Aydr ot her mal and( Dseuwpaeerigee neet axlt.i vi 2911 Mi Hubksbosch

et al., 2010). This miner al ilzietderpetgumaed i tenceraf nmaignaeirnal bgyo c alt
geochemical i mportance sindd ericq, c 2tl®i nandi mpedretr ed wesal t her
concentr atiewnn sp hoofs phiatUe senandcroddd erns the formation of the rep
mi ner al s. |l ate stage, the | argest cassiterdi

associated with | ar goea Iruesdcdosvein e s

pockets without a predefined zone
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Stage Pegmatite Albitization Sericitization Muscovitization Secondary
intrusion Albitization alteration
Secondary
Minerals alteration
K-feldspar - —
O —
Quartz N —— N EESS—— N EEEEEEE NN IS N
o — o — e —
Muscovite - —— amm mmmm ammEn
N — N — o — o E—
Biotite 8 —
Bery| EEEEEEEEEEEESR
Rare EEsEmEEEmEEEE
phosphates NN —— N — N NN NN E—
Columbite- o —
Tantalite o — o —
Albite O —
N —
TOUrmaline NN S—— L] am am
Cassiterite p— AR —
O —
Iron(hydr)oxi " — Gatumba
des [y — —
Dewaele et al. (2011)
Apatite EEE e E— o — —
ulsbosch & I
Zircon o — )
Fracturing ammnn anmmn Kobokobo
—
Alteratlon EEEEEEEEEER EEEEEEN \?Vjﬁggt;f(f’l&g(;éa)n

FiguParagenesdTsSnofmitnheer aNbi zed pegmatites of the KAB as compiahdd fr
Safianni koff & Van Wambeke (1967).

of the pegmatites (Dewael e ectarali.edd 20dtl; alul Gtherstch U& i Mec b e
2028) l-att®ge alteration consirsdfsl eocft etdh el ifpphtmambas e 8 ¢ oApMa rseynsdt
phosphates, of ten accompankPeldi sthgd BsuOohaceBydwe)rexiodnelsy pr ¢
(safianni koff & Van Wambeke, NilO&Y) .Ecl i pse LV1IOON POL pol

o mi croscopy -NBT ai Wheenariifryg Ssmmr e mi ne

nd® al GSNAI f a TESCAN I ntegrated Mi-Xer &lquiAp@mé (
with a field emiss-dospeagmsd wandX

Sampl es from the Gat umba aspact(rbeswaoglee (EDX)alwas 20leld;, for
Hul sbosch & Muchez, 2020) angdanploem t M-# i KcooblkidAbeos peaina bir aée e d

(Ssafianni kof f & Van Wambekeel et 960h, ( WSBE)X hi naacgceosu na n da seD X
representative cases of mi ndeirsatlriizbeudt i b €8T mgpesy maft i tt ke , p owd rsen
selected out of the sampl e ccoyllliencdtiriiocnasl ocfortelse (RHaysalk aMweds e warh
Centr al Africa (RMCA, Tervurermi nBelagdi uth) st bubutbhgohbhhem&manp |ae
selection, emphasis was | ai ds uopnp ltehmee npreads elmyc e mohet hkbopghacaber
steps linked to the formatipopaeseodr cthhe Ledovaomi et maher alROD8¢t i
without fully sampling the whola¢ . pegmaBit Mel Shaceet ralegul 2
shaped samples are not s o sadiltoanelde ttoo easd hibdves ho @t immunne r 2D
reconstructions with | aborathernygi®ad sheméwmsal ( Kywlmp o& i Ké tomh aon
2015) , cylindrical cor e samplads cwhntlibe aobdsieametdert h o ® u gthwou t
centimeters 2aibd mawbdeée gdti loff epdal iTshheedt opeamnd ons. Thi s mi ner
bottom of the cylindrical ciodreentd dmpmglae s oweannd aif ntee rwamrr et aali s
polished to be suitable for cdmplheamelndrtaryyn adnmd wtseeds temagr ap
mi croscopyased B3EMsystems. Releids hteod rsetcrtii ownes ©Dhe 3D distri
ore samples from previous r esseelaerccthe d( ezaggnes Defwathe sbamples. -
were reused to study the diwerresi stgamfedorat mimer IE€CTAQRd st a
associated mineral assembl ag(eMa sasncdh ated ediedt ian g ui s2h0 1t3H e ad i faf ¢
phases of mineralization. Sitnacreg etth epsoewesa mploevse rda g emb edqdged
cylindrical epoxy blocks, t weye aaeq ualrreeda dayt sawni teaxbploes uff @r t i
measurements. The 3D volume is reconstructed
. . software (VI assenbroeck et al

p® aSuK2z2R2fz23eé hardening effects, a hardware f
beam hardening correction has

Petrographic investigations retonshter upéegmat istod t wamepl e Ho wev e
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cannot be retrieved direct! ywiftrroimn tthree obdmd mledc OCSt almagMescr d&
reconstructed OCT images c otntsed sdbscefr vgdemssabei tveal wireys s ttah asst w
represent the reconstruc@ &d al ogeraely actaleonru,atwhinl ecotelié i theges m(
The attenuati on edoeepfefnidceinen tv dilhse easnaneprieerigayr e r at her greeni sh br
determined by both the c¢chemiacdal scpoampsoesliyti olms eamvded hwi it er iaald

dengiotfy t he minerals. These anladed &v a @¢é ocfh amuascat cewiitse iccrsy swearles ( F i
derived from the handbook of mMnreeTNl ogy deArmrtnldomyu | éti pdle. zi2C®MN
and collected in a mineral Itiobrae yas Accithteedht wenhhati cnetdatfi
is energy dependent, the i msdesongleg snitemghrywnniwi acédngedubpedt
experi ment al setup and settlhngss Tbi qquamatital i @e$ gciastsiesrs tthl
obt ain.evdal ues, an accur at e lcehtaweaeent egsdlzartli/ompadfi t &€ haend dense |
experiment al scanning setupcosr enleaetdieadn csammi tl laus thoe ctarld dbedt e

BSE val uebsasiend SABW anal yses (aHrasttiktae eandl zjre@6a8) Further mor e,
For t he empl oyed experi menttaant alsiet @ pwe (-®8i e t cHi Bo@Te@R ;st owiltmh i

mostly negative (Fig. 4b) magbe (hiad.i a®) corriemn a®CO®ni magess i
itive in certain directimassi Vid esres hdsipreeticitoiropntshdesi maidd s e &
entations al ong the slicaegssodi aalkd axiitsh i@ r ctdhheec omsealve d( |

7]

Masschael e et al ., 2013n)o,uswhi scl oselawaasaabticeatiend twhie hi muscov
devel oped simulation tool Anibcrer ypdadye OET ahal y2@&d45Wit Wisn nig
Ari on, for e@ cvha | mien ecraanl bteh espiengumiaattietde fsoampd es originating fr
gi ven setup. The r el a@ dyvael udfisfdled.e nd@®webveetrwe eint twees observed w
serves as the most correct gaimphese wiad handanedlda § t hanscsteanpbat baiglei t §
differentiating minerals in mulse ecuabstsaitneerd t@CTt hiama gveesr e ea fgt. g r v
Qc.values of schorl and apatiThesevercasbeét er i oedes/ieshiotpatds ted iolngla
distinguished from each othéace®!| wityhibmsteldi sormas®@Mbi mgge6Fi g.
More information about this procedure can be found in Buyse e
al (2023) . |l mage analysis cod®waz &2 {(250c2hiantdellfihd et al ., 201
with extended machineCdrraemasgetplugins (Arganda
al ., 2017) was used to distiThguisthhdi eda Kobbopkabn eamphtstbens
mi ner al phases (e.g., al bitepntqaiamitzg nodr §ycsd maiil ¢s@ , o Bnti hdorerol ¢/l a pnaet
dense ore midnenealss onalThriee eheebrdbgensehbhiups di stoarnitbaultiitoen, oap actoilt
occurrence) and preferenti alandrizeinrtcaotn ogridiwes dpkiadneuBhé¢ edBabo
stack of 2D slices and wer eobmeaswrded Spleeng!| 1a26t enteiderd i mas b
directions using statisticaberdylscandteopsasti(tie.e.Berylkespedtapeat
Pearson correlation coef fi cipeengmaan d et hsea mpd e§, if zheedr ecg tparicefisse\nd A paastt
(Buyse et al ., 2023) , wher ecome aane beaebsgamtairgl oamosumursi ooufs N
correlation that might arisegrd@dinshifsom, tlh9%e8 2at umba sampl es.

contain g-(hi ps mbta,Feempl aced in
cd® wSadzZ Ga matri x.

Fracturi-sgzaeddvemning i s observe
comd® DI Gdzyol al YL Sa samples. Some of the fractures o

mi ner al fragmenltis, miecsspe ¢iFalgl y 8B¢
The cylindrical core pegmatcobummimpaest or i diunataihgo f momr o dlei
mo st fractioned and evolvedfsaager of styls¢ e @at vuanfbfaecpegmat ht emi
field consist of a matrix omMustoovngéymamtiexcionnebited Hhaytar
albite and to a | esser extenffeéhirghecaiggadensnustbeytal f gagme
(Fig. 3a) . The interrelatiofdféslkei grhetween al bhemai abg-FRiuthir€d W
these samples displays a gemlteagsphanteegsat i Alet hsopuagthi atFleexsoed earl eat w ¢
(Fig. 4a) . A | ess pronounctile yn eag aet-onwvaeidresp aatdicaolop adie € e | Bini B a
bet ween al bite and muscovi be&i deexsi sd sc-luim s wiiwtedt il a nt@raidgall u milei) t. ewh |
Muscovite may-siasadecfysmalcsanCamvhhobphrateonfdeem to affect the v
surrounded by a smal/l bermder NobT a ambmeémral(sFiare 3haer, e aportesslebtte a
sized aggregates. Al t hough tghreaicnosr rehat i an stpdtawe echi dBEd@dthc tp hase B
i s
po
or

muscovite 8&)ystTalus maFi ge e nroifc hceodH uanmbt i dlesi, t Al d iafnfder s f or the di
N a and identified as schaeBdMnocompesneaarst grsoipedcgmmar and pa
acicul ar crysrtallsiondi awisdwarl Tar wotnmplom.enReldiistpd agds di stinct os
mi crocline and beryl, oftemri ctosetyysasaslosc, i aftreedqueat &y fcooumtda
throughout the cylindrical dorsed agndi dé cstpil @arya le udhreadwtal (cFriygs.t &
when occurring within or neighbored by muscovite or schor |l
Apatite mostly ommairzsedscudyshp@Rlr$ didrOdchEA 2 Y

al bguaertz matri x, but may al so occur as a grouped mass.

Mi ner al fragment s of al bi tBhearGat uinmbcao rspaompalteesd swutdhed caan b
fragmented schorl crystal thmatneiral ogytand itrxomupe@r ataesd owiitghiil
muscovite crystal that mi mi gonehenethwbpth otf antdhien gs cthhoartl tchreyys th
(Fig. 6a). Thi s sampl e was md gamatyidaroetphod rinsahle dantdo | meer f §y | duihdeks
identification oBEDXmianred awlsi cuilbegoaSgeit & Muchez, 2020) . The pe
to the 1ight that a fragmena noaft rguxarotfz swaongl goi hneocponatt
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relicts of K-
feldspar & beryl

different
textures of
muscovite

grouped
apatite

veining
of

crypto
melane

albite apatite beryl columbite-tantalite cryptomelane
hematite kaolinite K-feldspar muscovite . quartz
schorl Fe-Li mica zircon

FiguMen®ral distribution mapbeoGasambhbar 8&abghkdbhoi pggmabmt e.

|l esser extsmzed,ar geé nqglne mu S&abuvuimba afrreaag methaveever, it shoul
(Fiya) . The near compl ete rseapripd eesmesriti | lof c oanlthaiitne aavast am
microcline is observed withioml y hmiseors aanpd werst,s toyfpiscealondar y
zone ( Dewael e et al ., 2011; @Hounhpsabroesdc ht o0& t Mec hperze,vi 20280 )petr
Relicts of mi crocline, of t eDe waoegleet heetr awi.t { 20 2Lyl andveH el sdr

identified as minor componemrib$ orlddd srEiecva thea so cicnu rasd dma ii molny b & s
|l arge scaly/isolated fragmendses amat nomdr raess gdamrd et analsrseke n yfp
encountered i n the greisen Kpbokebs, ( Sayfpiiacnani kb o f & h¥anl awe
muscovitization event (Dewaebicokrittal des20lberd in the Gat uml
The Kobokobo sampl es conskottl)f Ad t-dnwmmtgdrtt h@f Iahtersiex mi ne
containing cliy stnailcsa, ofmi dreodilineet | pndheasur €E®Sby sehandahe §
het erogeneous di sttarntbaultiitoen, osfp acgoeltuenfb iE®@Xylanal yses i s | imite
and zircon grains (Fig. 3b)t hiHE smoniecal |l yhast hlHedeen nsiiacdap h g f i

attributed to the albite stampenbohababhnamdi kSEEFM a8 dV alhC TWaambael
(1967). Based on t he i mpor tBarstedamaunthesee®fanbaelryysle,s, ap &t ist ar
col umhintteal i te and zircon préedents, diphdgd )y g ot & tee rsgea mpepésa s mi
could also be classified as loirkgi hatppideo!|item amd i ni enwmaddit

of a pegmatite system (Dewaplbéylkithiloni t2201491l.i dih& sl utsiaanp)
have also been strongly altemsdjteri mtheeaarn ntda tthpeg msaatmptieess ©E
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-1 (neg. lin.) 0 (no corr.) 1 (pos. lin.)

FiguiSpadi al cor aal &duant bitusee o c s ehanbd empsad i mieneral s along different

Buyse et al., 2023). An absolute value of one f or i txhoer rRed aartsi conn choertrweele:
mi neral phases (this can be either a positive or negative |inear corr
o micas is required to reveal their
evolution, but this further suppo!
belong to the LCT family.
The proportion of guart z i s ki
i mportant in the intermediate zon
(London, 2018). This has previous
Gatumba area based on macroscopic
al ., 2011, Hul sbosch & Muchez, 2
spati al correlation between albit
900 here to their strong proportional
evolution of the pegmatite within
As observed before in the interm
been nearly completely albitized
bet ween albite and quartz is thus
albitized pri mary mi crocline and
competitidomecsi oamal and thus doe:
directional evolution to a quartz
unidirectional solidification t e

intermedi ate zone (Hulsbosch & Mu
identified at the microscopic scal
Al bitization is the first stage
0.258 C 0.953 primary crystallization of the pe
v The intermediate-coope et €l pamflfegct
cleavetlygmedi alebi ti zation after mi ¢

FigurTehes5 preferential orientatioMuohemuyuscdb@20¢ .i sSiexpeesndecdr byl t he h
coefficient c,of whvearei ahi gher val umpsor tment otatmad netls of Rb and Cs (
perpendicular to thadpptdadrenomab bystéciematahlonnn was postul ated t o k
2023). Differences in the coeffireidentt of bwudrei atapoe alloknal cemedianl di be
woul d mean that there is a preffeHahtsibads ohi et Muicdre zo,f 2B On)i.ne Mals cp
(lower values are then obtainedodlsoenrgv e tde tpor elb er rseudr oo Ueardteadt i by ( sa) )sr
BSE images (Fig. 3a) and in OC

quantification of the negative sp

|l epidolite is also describedamd baisc@viineor pbirgt eddbi)n tlogeahke
Gatumba pegmatites (Hul sboscdcrieantadt.i,on2 00lf3 )mu sTchoev iotrei ggirnaionfs Ke

Li mi cas can stil |l be t racegd ath amc kb otumdlbr oest ea,r eas omettalseinrat p
biotite can accommodat e -aRlk,ab€&soaddr yYi mi ¢d 2adameg ftor meadc eand mi
enriched spi odl eyrl oi pthhyilol niittee serdiues ngLahdenat i2dn 80)e. g. , Lei chman
Al t hough not of high signifimaawnserve has epatmewaynd amradp/ oorf btahre
characteliseial €8 Leaches higmeérassoceatedt mbnerahizhei on. Re
observed nHe as. Cesium mightbyhaavlebibeemti edi stweirkutfeod exampl e
during an earlier albitizat inoeni gshthaoge do fb ymintursoccolviinee (oH u | sscbhoosrcll

Muchez, 2020) . Mor e det ai-Lie dmushceaniictad ansa plpa rnrgi eorfs tdhuersien gFreal bi |
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Fi gur eTh#ekiemensi onal
visualization of OC"-
for Gatumba sampl es.
aAssembl age of al bi
muscovite and schor
20x5x5 mm) (adapte
Buyse et balnc,| uxd o)
of barite wveinlet C
the cleavage (dashe
muscovite grain (bo
mm) .

of ten associated wi t h mu s c oovfitteen $hmeetds t @ nbegrfelilsleyen spockehn
(Dewael e et al ., 2011, Hul sbeswoeht &o fMuscehreizc,i t2@22G)i oand ok hew
associated felnuriidcsheweraess Geel lal (Hu2B8bbschul& bosch & Muchez,
Muchez, 2020) , the muscovitdosimedt ssuprobahbihydfefbteeagakdagin

fluid migration and precipittaheé opegmatCist&.crystallization (
Greebiewn colored muscovitées Breg. oZf.en found in the

matrix of albitized and thus miimenmrali #fadgaddidateiotfdrsatu alaetvea eil |
al ., 2011). The observed mustchoevyi $sehgrlai isagment m&i gl y 6as |«
i sol ated fragments in t he mat miax,y pety mantoitt eas nt augeoms( Fti
recrystallized sheets typi call biyt ee nccroyusnttaelrse df oirmmed hberger eafs
pockets (Dewaele et al ., 20 Imli )c.r o é v enret. h €llhé sss ,al dmdlel i seii mlt e

barite were observed within dfhe@®eaauwmsarowiidal )grali mist i(Fdatgi.omlb
study on pegmatites from NEsBhwovatid DeGeQlnearncyg), (D041 R) .ei T kkd
2011), which has been teakerc hsash car Ir ehfaesr elnactee rf ore ébmarbruatk en i n
pegmatites, demonstrated thanewlayr i 6omr mad ke eygd cd mmouwsad cevdi taes
barite under high suthfydmr oft ihggaroeietyi ciim MmMhe c magmat col or s corr e
transition stages of pegmatialser Watnicend hefser enupeotvi vel WYr mu

muscovite in mi neralized pegma
(Hul sbosch et al ., 2013) . Dar k
previously al so bedrearaisncg i bme
(Safianni kof f & Van Wambeke, 19
but tchoent lein t in this muscovite

oxide sums (Hul sbosch et al ., :
percentages and is highly wuncer
Figure 6a into consideration, t
tour maline crystallization foll
albitization, but which occurre
t he Il at er sericitization and

fragment . I'n addition to feldsp
sericitized i hr etshied uparle sfelnuied so fa
directly to form muscovite in p

i

As al bite s also surrounding t
FigurHab7tus of cassiterite mineclaé aveatyamekieralebi wi zmtdCn frbmld ow
polished secti omi nefrala dssémbkc&gey sdfal buarattzi on and t he | at e n
mus c ecvaistseée t erite (box = 10x10x5 anmpi ti zati on coul d hrauvsec oova us edt
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