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Abstract

Description of the exploration drillings and the chemical composition of the Chromite
deposite at Rizo Grevena, NW Greece.
ELENI K. KONTANI

This studyfocuses orthe chromite deposit &tourinosin Rizo of Grevenaand the data
obtained front he expl oration drillings Thémanlgea c o mp a
was to describe the mineralization and the chmical composition of the mpresentative
chromite samplesChemical analyss were collected from thdisseminatedthe schlierenthe
nodular andhemassive chromiteutcrops and from thatered and frésdunites, hartzburgites
and pyroxenites of th host rocksAdditional sampleswere collectedduringt he company
geological mappingand were analyzeet a certified labin Finland for a large number of
elements Two more samples were collected from theface mining site and the chemical
analysis was perfomed at the laboratory of the company focusing or@Gr-@. The
description othedrillings shows that hartzburgite is the dominant reitk layers of dunite
The chromite deposits found in the dnite layers The most common tygef chromiteare
schlieren, disseminated and sometimes massive, whereas in the middle sector of the site
nodular type can be found. According to the drilliagging diromite can be foundt a depth
between 705 and 640 metefowever there aneo datebelow this depthin this area, therare
manyfaults with a W-E directionwhich have affected the mineralization and the host rocks
The chemical composition of the deposit shows ti dominant compeens of the
mineralization are th&gO which ranges between 15.47 to 47\%8%6, andSiO; (8.0672.07
wt%). The average concentratiohCr.0Os and FeOs is 10 wt%. The content oAl2Os is low

andthedensityof the chromiteorerangesrom 3.11 to 4.24r/cn?.
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-

3. tUvyacoaU Udd "Ujyseced dsi}ss3aeg

g3 s8lssasdosoaf Gi ebjpdbae DU UWss ge @B p UobsUsaue 37 3 3t
UsaUUa3U0U0eg PHE kBmaeGUsy ¥Yd deijsszeg aUs 30 ko
Useee UOUU UU 8 6alU UasUs Ue ohy Use e,Usg?dd¥d cedae
dbei J 936 e OeNallmdgh(eZcalUs. 1)

LEGEND

Mevno-Hellenic (Tertiary|
Trough Sediments and
Recent Occludiog Cover

Thrust
Cretaceous Limestones

Basaltic and Andesitic |
Lava

Diabase

. Diabase Dykes

_.Cumulates
-

I
| Diorite Section

- Noritic Gabbroi
Vourinos
- Poridotite L, Ophiolite
Complex

- Pyroxenite
- Pyroxenite —‘
_ Mantle

Dunites with

Chromitites. Section

B vorasungies |
Rodiani
Peridotites

Jurassic
Limestones

Koo haU Uy a6 o a Griednetal 2618)c g (

g6 closcoasdosohlU AIlBaBAOE4L U ' R es5U "~ aeyd Us
(Anonymou, 1972) Udd zUGesrsoeed ¢ddied Udd
eOUUeasy vreysd oUs UUsaUs3sa¥Y UsUecUasleysd (B
Moores 1969)g ofUUleliddrsUs UaszUs "~ Ujya eg 450
Udd YUaUogssoeed alUs 3 6 UaUoesssesed st3dd Us!
B deijos3ed U egUUaUa UsUUsassah UyeUcsesd Ushe
GedeUUsGeai o awalllde dp3Umo evod Bigsthasdeseée, Uzt
UyeUcesd UgUesi (Rassios and Dilek 2009).

z 863 Ua Ue e6liseeasdoassah Gie aUoelU Usg deij 93¢
Udd Yasilteg, G(UaB@I@Od carlgs eagl B bicBBes gy U&ce Yo
8  gae Uas3Us Gga3Ueyd oavYUxy U fh Us s96deUUcoUs
(Saccani and Photiades 2004, Rassios and Moc

bei}os3e hHie oaUs GUds WYasilse g Yyjcegs @d@Eissgasd
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seeshUdUU (Ghikas et al. 2010). RBielGy3aU g0 U
cUj UaUdyatUsayY, dUrjy UaUUs HUs @s @lishasdas
dgstiyesUUs o9U30Usay¥Y oaUs Us edUUeddoeUbYssglg U
aUoa¥sd Udd BYasiteg d 8 6alU bystoahUUs utgUsa¥Y I
et al. 1999, Rassios and Moores 2006, Rassios and Dilek 2009).

¢ osdeasosse UszhRUqUU Ueg deijysszeg U Uy Uac
(UUoa g3l U'h ealU usUUdydeysd eUoeUUsoae Usc
“38d UU utgUsayY U U gUyaU0eU d Uleeosoe Usesas
U3 U U e(Momresyl969a, Jackson et al. 1975, Rassios et al 1983b, Smith 1993, Rassios and

Moores 2006, Ghi kas et al . 2010).Bs agj}shUlU
G0ds " Uysece, Gielys) ddusUes UFrfyds@dld sUAa s
Usit UUyegd e6s Used: © U o-Uplebshmsaese ) g ~ FebYU-kjUs U( H
tegpfis clssesdaad UlbMmesdadmll] (sgraidied g c Uab O
( ¥ o ¢ ¢ {bjachib:se) |, Ud b Ugidddjoisadse o BB bpaigneXseadged o Us

eUU0UGai Godd () o Usz Ukepekbglfticalbssen) CGcde UUstBesga (
elUlcUoapdlledlgd @ilaU) sa -#ddd) ler s Dadg WasgesdUs

tbUaUos390f g hb-pdpdzeB)tiebalsa

U} salUebyYsUs o03U0iGsegd aUs GeostUfRasdaegd
eU0Uehylrld GU Ggsdeollg Goptléostiedsddl Uicraiad
1969a)

UzYyeU3 U (ébrod)fiodsdci)

FUsgd U3t UUjegd 6j3ase63UUd bjyatalUUUs (
U eUUaUaUUs U K "~ UaUossesid UGedeUUslesid
1976). EUUg Ue Ud s UshUqUU "~ Uy saUeby¥YsaesUUs
UjosasgylUeealUd, UfplGGes, UegybostalUd, oaUy
j UtissaU; alUd "e6g yeegas eUUUegagy) GyrdUa oaUUY

UBlosgasdosoe Ussasgdal
Te glosecgoasdodds ia ¢V aWldbgdlyse oy U ysy 60U
sgdeUUsoU3se Urs " j3edoeielUsaxys GeodeUUsler 3.

G0 "eea¥Y G0deUaU U H Ue bhyUse eycy s oals
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Gge ayoelUUcd. ¢ Uesasgdgld aJglfigralds O YR Us
Uz e dh Udillede s d s s, AU £hilel ey niigoes B& S ar@z dls aca Gcde U

Blisegasdoeasah m®lI ange

g "Yeed Ueg UasUs ~ UYld Udige C,U8 Umaged. go Bso
GdedeUUslesid Uesg eUUUeesy ivreysasag g eb¥Ydjy a
8  aes Ogsedyrd UaszUs ¢UUU dqeaalUd, UzUaass
“"UaUosssa UGHUGURasdes, Uzt O Yss@wWUWgs Us !l
oaUs j UuseaUjalUd (Zi mmerman 1972). Bs ag}
Udd eessayYiUd Usg Joaeg ?ssaca¥Yeg, bhyUsU

969aYU0U Usg ~eUUseei JasYosee3U (Ghikas et

zUUUesg)iosah “~yaoacelU
g eUUUcejWismBUaFmi@lls U GU)  UsUsszalUd
y6e8g3 G6je38a8o0ddUa o2ijy ¥y GUU 171N4 Ma (Spr

Blisesasdsosea UGaecdeUUslGeasa

Uysy U h Usd Uie “~3e8doeiceUslUd UsphpUqU
GcdeUUsllesaa 85 6 caesfhoysdl@ae e smejoyeddos Us
aUai eeUUsd UgUai U eUUaUaUUs U f eUsiligl
Uy UGbeg) oalUd oUs teg3alUd e8s 6 caes ¢

(Moores 1969a, Moores and Vine 1971, Jackson et al. 1975, Harkins et al. 1980,

Rassbs et al. 1983b). Bs U UtbegyoalUd usl
Usgd oUs 995U Usd UelGUsalGlElyg Uste dgs aslbq 6o W
"UyegloayYsesegs osleoeaas3Uad " Ugeyd U “~6ooaal

Jackson et al. 1975, Hans et al. 1980, Rassios et al. 1983b).

Bs 66Uy UGbsegyoalUd oaUUUaUeb¥Yszegas Uess ¢
i e aUoeU U3t "Uyeglo¥e®mu 3 Gi0ddj ¥ D3 Useslh v
T¥3aGUU3Us @i asg (1990). H4dD alildes UsU® @Gy 1Us
Gry 8egs UshUJqUUd "eg UessesgdlUa hH ¥d Uegs3a
(Moores 1969a).

¢ GryUsUsoee UshUqUU, wyecUs ¥y o000
(1981), U Uds aU0U0LU0UU;d 30 U eUUaUaUUs U
U'h bdgug¢dMeiores 1969a) .

Tea3aWles eosoasteh Udd zosoej36ealUstisiy Ud UsU
eyaU GUegd oYbBQcemdlLitietdl 2008f#.66d 15

18



ZOU U3t U030 O a  0OuU Udd Gyy UsUsoaed Ushl

eU usUsGuiGUsd ~aUoseoy Us3slUi 3 aUs GedsasUs

aUs oy UGiypUd (Bortolloti et al. 1969, Bec
gyaoasad, UeslGUsaee3UUs yoeaecgUss duiUsaUaUU(

(pillow | avasUs ildssefUd b a Udded 85 8 caags L

e UasUs UsusUGUj;vyeyses eU jUlsecaU)jsUssc

ToeeUyatusUd dosoa BjumgaMeenvi®gsdes et al . 1979
i) Gb0GUR as dedl)(sgida 63)s @

sYsaega Uy oae jlsglocaylbady 918 3% UU gisld 3 0 U sl

Co

"gUj a6 g
sgeae evoUlUeg oaUesi UessUUd UGiceildyasU Usgd cils
Pichon and Lys)

iy abUGURhasdesod@Tacr Uy aliosa

] " 8UyddaUs U U aeseagld oalwiU8YliUsssce]s
U egulUsoasziasggs "~ Uysb¥Yaaes d UsyrvrUssed oUU¥
U asagid aUs U AdUGd Udd eeeavylOadUd (Pichon

i) GbUVUGUR oo dgseag J(1030chbes co UBEUEB P E B 98
] "eU0Uasi3 eyyed Udd UGb BAWU e sogodbgopse g o & JJ o |

o

aUs CgohUuU#UBEd®BY)3HE 8g ~jeyagylUs U U s

Goei Gedd aUs zUOUUGei Gcodd (). zUsGUjacUs

¢ GUs}; ¥ UgUe bjyalalUUUs dep Udd AcscilsUse
ayjeaUas Uoe, GUy; U33Uszdbleddegge gistilrdibg @:
et Ued (Chiari et al. 2003).

izeaUlososcea GedeUUslesa (zUshaUssze) Udd

¢ GUsy; ¥ UgUe " UypsaUecbhby¥YsaUs asceld@UndygdUzd;
"8g oUasi " Usgs eUos¥Yaas ¢y 6 dChistivet al. 2008,6 a5 d 9
Bortolloti et al. 2004, Rassios and Moores 2006).

ij UaUjea 96de U@l log Usddgs Gcade UUs e aa

o

KeiUsaese3UUs U egUo¥Yad yoaUUUGd ogjaxd aU
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46U 965U0Y0eUUU 6y vyealUd aUe ei j sa3a

B deij}sszed cUjUalUdyaslUUUs o9sU UU eUosUai UU,
g hees Ud UeiGUsalUsd GUds AeoaYuU. EUds Uy s
UedUsadlUsd (€Z€Y¥eced 1954, Zgahdyg 180, TxeN,U0 U
1990)e U Uea¥Yco 0 UlHy UyafUBoalb YUaea Us 899638eg9aY Uscel
"UaUshUUy Ud eUeayUUd "6g yoo93Us GUds "~ Uyssce,
2UjeaoabUlc (@. ctheaapgosidieo)dwllUalhscgdUBeedivie Ul

(BUUegiadd 1990) GieldyasU U ~UaUshUU; Ud yy Ug

KoURd U Ue 2UjeeabUlUlec UseUUUaaUi GoaelU a5

TEUbR) Use @HBogo3B8) sccyd:

ANoschUes 6 6as U eUUaUa UsUsalUacsUse Udgd
Teg)GeieoalU, FTU,U0GalOBU, weylhaUaalUd, jJo¥Y 7T

TEUBRUs e dislisyds 38U} scaeyd:

zegUGY, U, FKesicelUGU, Teszsbhd, | U0Uesy) ¥YcUJ
joyesyYUaUd

TEUFaGaUbae

TEUNsUsUse®e

T7Us GUds e Uoe UUs ogell ali totdlrs di¥safd.” Uy scayd
gU; UayUy " Uypso0y3¥tieaUUs ay¥ esUd U(HKHcUsdg. 1%a
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4.1 ¥ealUUGeU deyithaUsasalU

FUe 3 e yptjhoadilbalbllls Ue U Ui UUp e eUoUsi UU; e GU
e U0Y Ue ~2UjeeabUte Ue 6 6ae yecUs yalUUGd ~ Uy c
Usg o6aUYleUUecd UaszUs fGGge Uoed oaUs UsUs as
Uy a0UY csyYagVYdadederd GcdeUUases3UUd “~goasy¥
GgeeUUsce Usg e6asbasd. AasURd U Gge Uoedg U
aUes UjtiYeaUyd H 86g 85 oafstgess @GUa3zUUUs 30 U(
GgooaUsyseysad uUosUWdygsHdiy sdhd vOd@ed, U f @

e U0U0U; ¥y 830Us 00U UesaUsyasUsitie U eyos00d U
U pallad 0003 Usgd UtUasesU0Udg Uds UsUi 0
"U3 00dyei3lUs 9263U0Y UdsdeddleydedoyifUcoailgoe ¢
«beythollasllp UjecssayY 6 UsyYO UyUed Ui 8d 6} re
aUs UjliyYaUrd, GcdeUUasUs Uy oRUUL U cUoUai UUy c
Ui "6 6)rvreald h 6g UesliUswesWls 1982Yigesy 0Uds

¢ U UGyd 63 vyealUd oaUs Uegs3alUd "essaaassga U’
e eald usUecyjasegs Us o@salUGeU U Uss Uegsoc
Uss Ui "8 Us¥Y Ugsed Usg, tUdeaUtue Us) 0sUs800FY!
ZFUds ~j31U0d " Uya Uxdd uUudesegjoeis3lUUs eU0U0UUBUU
(ANsoh " 8gaed, 2009) .

B tegsaldd "8 g3 UsUyYUUs gUds “"Uy sc6ce
U UsoajgtUUaasafh 6 8 6aed UsU Ui GddHU Ussy ¥ielbdlsq
Ust 6 UtjeajgtUUseasahd "~ UpsbyYaalUs Uds ~ Uy se
UgUyd @6s oaUUdoey) ald, U UsoajygtiUUaasoai o Us
U UsoajgtUUaasahd.

FUs UsUUeseasaf UsgeeU Usg eyl Haegsall s BU s o
vy 6 UillsUGe eU Uss Uy UGbegyoald UUsaUs3saY.
6y vyealUdd, @aU UseajgalUUeaasahd uUuesgsaaldd, Ubyaeas
92936 gje3Ussafhd cUjUtbegyoalddd @Ud edgad W
Gg3UsUL30Us "gyeaUssayd GoaybUd, e90y) UV Ud ¢
dyadUsd Usg Gge ayoelUUa(d.

ZUsgd UiljeejgtilUUeaaseasid UsgaalUd Udd CGgose
2djeaabUilic, Assfh, | UUessayss U9 UelysWjes gu syswd) UsU o |
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UsUsjgtUyaavyiddd Ueg @6esbhasad ~6g ~jeyagyl
(Christiansen & Roberts 1986).

BoU) coy) gditldepoed@ld, U Uds cjedd Usg UlUsoalUia
GoUidgsle Pggd Waelagdled aihps G U & Pap fF W0 jdep i .
6y de gy haUses oUs a5ialsmidpidas sUr3U ceggeisssmwelssg:
oagyjayd H 6g oUs Useesoasgdsei s Ues “~jeiUsUUsasI
cegaesoslUsoayd 61 3U0d allds BWewadree ai .atisU UYLGd
"YUy hae (egalitfpdigl 0 o3yeaseg Ueg Ul) hasoaaasc
gooalUeayseysae “~jetUszUUseasleh U3 slei Us Ues a
sg3ald. KoaUa, y UsUU UK eUayUUd " e63gedrossU
"3 e8U3sUUsasliehd. ¢ UsUlGey ¥ UgUe eUUUsi UGy fho
GoUlGey UUsoayd GYOGUsd GedeUUslGesi. | 3UabUsscU
Tegje oaUs @) Us¥y¥aUdg Udd Yaslteg U’ R Ues8&d Rass
Moores (2006) UsUatGUsscU. Bs UUsUs3sayd U
Uy Uibegyoald UsUsjaszeslUUs U ' R Usd egeassslss

gU ;eoelUUU "8g g ¥Yjyeegs GUds "~ Upyseece UasUs
G0 tie eevyuld. ¢ "3 1U0Ud " UysaUpYaboi dfaddoal
aaald YeasUU & oaUs ¥YoeasUU 2. ¢ GUiUUyd seY
UxnUs - UGsUi dgstidd aUs 27?2 oea2aldd. Bs usUac
UgUyd U3U; Uit 3U0Us U Uds tsUidgsiad Usy Ugsdd
BeYiWg3sUUsUs @i a6g, 1990).

Co

¢
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4.2 ¥ealUUleU Tegjylegears (b dei)josszaed)

FUXeg) Gei esU Ues oscalUUGeU Ggs3UsUYUUs aU daeg
eU tUGoUidgstills ggos uUegssUseca GUssa “~eg Us Ui G
“"Uyeeeed "Uyeglsy¥Ysegs aitsU Usy¥ Ugasd. B 6J vea
00 €903 AUV e bUdeh GUe 3hRUse UeeelU Udd ~ 0y
UsU Ui GGU00Us Ue o96alUBeU UasUs eU ey le GdaU
Ui "ed o90Uesi UasUs oagjaxd aUs UjuyvyalUxd Usit U’
6] veaBPUY ~aYalUd oUs(litddda8fha0¢ UsiiaegUos9go0) .

ZUes3s s0Uf aUs UjuYeUxd 6 6} vreaUdd UasUs ad

1cm “Ujya @eg, Uzt U Uds " UysityyUsU U eeUs
oYl Uy Uesg cgrebfgiepydéssdls oi v U f Usgd o
aUUY "~ aYaUd U;fh 68 UsyY Ugszdd 6} rvrealUd UsUsaayYid

eU a0 UsoajgtlUUaasafh tUegazald e 8 esaeced U} syac!l
aY 8oU0d " U)oy lallllade OWYWWiEHd U 63 veald Ui~
aUs UjtiYeaUxd, H ¥vd U addd aUs U [ Ui 6 aUs L
6y vyeosUsoah GuLeU. ¢ e0U0UYBUGd U K Ui 6 aUs Uy u?
Uds Ugadeysd GgoowgU;intiile) eUsliilisgapfsars G -
aUUUosjees3ste Usg U R Us e¥oeU (Matveev & Bal
agjaxd GUe uUgUsafh oaUs 3HRUse UeeeU Udd ~ Uy se
"0y s9U0aUsafhUqUUg.

GU0ssoa¥ GUds gljoegocevyddyd o=xy UUsi 3 Uljeoay gil
"6alU usUecrvjyases3UUs U Uess aU UssjglUUsass
¥y 6eg3 oUs GUUusUsayd eUUUBYOGUsd U K UsYO |
83 Ua 30U aUUUesertdalUgqUsU8URYggE Goesgpald g ¥
“yvd U abdd aUs €Uo¥yad -?20% yisssllidd g 3gdds. > Uk aolidd df
503 hd Uyasdehd "gjea3Ussait s aUs oUBbppaealUdedgul
Uy vyeUOUL 3U00Us eclolUgdi adrgdollkha-pryotbedUugh 3. FUs
ie “Ups  ULGUsd UsU Ui Gaes3UUs U3z3UadUUUJd o ac
T¥ysaUUsUes @6i &g, 1990).
gU " Ups00fhUU; U 3 eoelUU aUds "~ Uysescece cUUY U
"gye3Usaam aycillesUB) ctiUscUUa "~ vd yeegs?jecemlBe U:
saald ~jed WU «Um e say¥Y.Uas

Co OO O 0O Q ®

¢

~
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4.3 TealUUGeU GUd dylGd Aseh (d. deijosszaed)
g8 o296aU0U0UGeU Usg Assei bjyatalUUs 4 km ugUsae
haeeU Usg el Umay djs¥ile  atiddeU GUds "~ Upsecce,
g adU0UUaUUs GUe 38UseU3zUUsassafh UegeeU Usg
eOUUaoa60hyeg st3dBp BddUai0JBeEd.Ggoals Uy L
UsUes ase3UUs G8ehufYdleslh Vldg 5Upbgced. ¢a oaac
"Uy YoadaU GUd bYOGd U 1tddidd Ueg elisscasdsoaasi
g eUoUai UUye "el8e0UfR Uxs g UyeUacUsxys Uy
a26i bsaU oaUs Ueasgi bhsU Uzi1 oU0UdGgUsesihz Uzds ol
"edyadUsd, oaUs UGgooalUsjseyslU sgeeU0U Udd zUI
U 903 UUsi 3 GUds " Uysece UasUs oagjaxvyd usgsalq
UsUa UesasgdUa -4Ud#H we VildggdDd 3 e od&lpals U |
(T¥3aUUsUe 6i &g, 1990).
g8 cU0UYaaUgeU UsUs aelUUUs GUs3s aU Usoaj) gtUl
GUcsasooafh Ui 6 Us3s UsYl Ugxchd ierenaldd)®oa 36d
Us Gge Uoe. K atdd Uy U0Udyseddstt 3 ¥v§s U Uiy

tegasUssacga oafs3lgees 85 68 6aes utaszega Uds Us

Cc C

U sUUasi 3 Uds UsUadl0OUd eecj e aUs UjtyYaUxd (
eyadU GUe3s UsgsalUd. EFEU e9590; fh BGBde g UVAJUpdda @4 Ul
8  ealU U gUUeaesi 3UUs U ' H GGUsjyeUsite GgulGyeUUL ¢
cm.

Bavikoi Kévovior |-
(antinodular 16160)

s h B o 2 Vg TR
Aooh3sUTH3sBgadass casbhaszes eylU U GgsUalUsay¥Y GGUs, a
UseeU U "gyesU o0l U,dqAdd2608p dyadd Assh. (Kss¢g

B T S|

25



ZUd 3 "By segwealdd UaszUs aU Ufheaosgoaasd oaUs
aU UsoaygtUUaaso0ci )3 1Us3dUslb sUicey 3ealyU Uisei g 3thgiie i
UasUs eU0UUBUUsose oaUdid Ugs¥YsUOUUs GUUUsUeayY U
98 UO0ge Uoe. ¢a8 eUUYaaUgeU UasUs egUUUaa6Qg)}
agelUas3 00 W HWsacr UU U gdge@ddodmes UUs U |
i edy3U U ) cdbesg stliszld. yj Ugs Ud
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4.4 FTealUOeU 703 0Ga0GUg (?. d6i ) o938)

g o96al0U08eU Udd 717U U0GaU0U0dg Ue @dUUUaUUs 1
FiclGryrsU U0 yj3 UgsU "6g yo993U0 aUsddls V0a«dlge (8
byyddeaUs Uy al0Uyd U stGU3UsUsayd UeUsatUsd,
bUGoss helWlgddyd Usd vy UgsUd g eahostUs “~vdg UU
UsyyeeaUUs o9i3 v GUsgd 500.000 URsegdl ¥k Gg:
Uty U ahoy Udd cUedaed ~Uj;sUaUsahUdUyYd Uesg G
UphU0 U hoadyed Uas g siUsaheUsd g Ue €99} f
(7T¥3aUUsUe @6i &g, 1990).

j UpUaUdyostUsafh UUaoeU GUds "~ Uysece UdGsls d
GU0s 30U Uys3ys U GgsyeUsU UU 20 eyU; U, U3zt Us
eU0UY @ "g3e3U3zaldd 8 6 8asd UeiUszasgUUUs U |
agjaxd ~Uj YeadaU -alld@d bl glloea Utie g 3B Ule g ;s d d
aU Uyd s6130Ud U H 1cm yrd oaUs 1m UsltsyvyeUOGU U
6y vyeaUd UasUsaUyWilsidai cdddd), e B tUegsaldd ycUs
yeUs GU) UsUsssxydUa h vd U addd "~ UyegtisyYesUOUU

ZUds U slGY3UsU 6 6yrvyealdd Gg3UsUyUUs xvd ol
UseGUsatUsd Ui "6g schlieren. y - 6g ~Uy00d) UaUOl
"gye3ysaeag rvd Ues oijse GcdeUUsleh, 6s Gaybl
U adlle UUs Uy YeoadaU aUds GUjyicad. RBiedysU U
Usg 6}y vyeaUd Usyjcdan80g BYdeasy2%200909 " cg

¢ " Uysece UasUs UjaUUY UUsUsssleysagdeU U0UU
8  aalU UasUs ~ Uy Yeradeda GddsU4a Ug i aay O@IglBgs G o
h vd U atdd aUs aUds GUyiL8d Ueg 6y reald. Bs
aUs62@A ov3alU U3zt 6 6yyealdd @GUa30UUs " ¥vd ¥
"Uyp 0U0dy UaUUs ¢ Ujsxaew g3llidec Winds assreb Usoa1 3 oafhoa-
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4.5 FealUUGeU j UUey¥Yedd (?. oweiy}sszad)

B ltegsalUddg Uxs jUUesjUct 3 -WollBasUUs) wel0
geUUUsaa6G6y a0 Uds 8 salU " UjysealUals G(Ua3U0UUSs
UeseeU Usg. WBduegljoddaaged UVaszUs Upal0UY U 6l
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c6-2 EU |
Engine power 119 kW

Width of crawler 2250 mm
MAST

Stroke of rotary head 4100 / 7100 mm
Extraction force 85 kM

Crowd force 85 kN

CLAMPS

Diameters 40 + 254 mm
ROTARY HEAD

Torgue 15200 Nm

Max. Drilling speed 400 rpm
WEIGHT

Weight in working condition 15000 kg
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BaszUsaYdeUlUaydeUUU ccdesoat 3 UsUsi G(UAsss ¢gigX#E U U0a
2019)

78 89 91

dunite dunite dunite

Rizo Rizo Rizo

chromitite-lumpy chromite disseminated, schlieren chromitite
Parameter 78 89 91
Sio2 29.61 38.75 8.06
TiO2 0.04 <0.003 0.1
Al203 2.85 0.39 7.39
Cr203 16.48475738 2.357470845 52.42997621
Fe203 10.35 8.72 16.01
MnO 0.13 0.11 0.19
MgO 38.17 46.28 15.47
NiO 0.367777358 0.360141842 0.183252386
ZnO 0.014936494 0.007468247 0.038585944
CaO 0.08 0.22 0.01
Na20 0.05 0.04 0.04
K20 <0.003 <0.003 <0.003
P205 <0.006 <0.006 <0.006
S <0.01 <0.01 <0.01
LOI 2.37 3.83 1.64
Sum 100.5174712 101.0650809 101.5618145
Density 3.52 4.24
Cr203/Fe2 1.592730182 0.270352161 3.274826746
Cr 11.279 1.613 35.873
Ni 0.289 0.283 0.144
Zn 0.012 0.006 0.031
Fe 7.239108381 6.09903624 11.19788649
Ni 2890 2830 1440
CrlFe 1.558064807 0.264468014 3.203550959
As <0.001 <0.001 <0.001
Ba <0.002 <0.002 <0.002
Bi <0.003 <0.003 <0.003
CaO 0.08 0.22 0.01
Ce <0.003 <0.003 <0.003
Cl 0.01 0.02 <0.01
Cu <0.002 <0.002 0.002
Ga <0.003 <0.003 <0.003
La <0.003 <0.003 <0.003
Mo <0.001 <0.001 <0.001
Nb <0.002 <0.002 <0.002
Pb <0.003 <0.003 <0.003
Rb <0.001 <0.001 <0.001
Sh <0.005 <0.005 <0.005
Sc <0.002 <0.002 <0.002
Sn <0.003 <0.003 0.003
Sr <0.001 <0.001 <0.001
Th <0.003 <0.003 <0.003
U <0.001 <0.001 <0.001
Vv 0.015 0.004 0.052
Y <0.001 <0.001 <0.001
Zr <0.001 <0.001 <0.001
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BaszUsaPUgeBtayleUUU

2019)

94
dunite
Rizo

chromitite, dissen disseminated

Parameter 94

Sio2 28.51

TiOo2 0.06

Al203 3.17

Cr203 22.20085687
Fe203  11.29

MnO 0.14

MgO 31.29

NiO 0.343598224
ZnO 0.018670618
CaO 0.33

Na20 0.05

K20 <0.003
P205 <0.006

S <0.01

LOI 4.05

Sum 101.4531257
Density  3.62

Cr203/Fez 1.966417792

cr 15.19
Ni 0.27

Zn 0.015

Fe 7.896573297
Ni 2700

CriFe 1.923619199
As <0.001
Ba <0.002
Bi <0.003
Cao 0.33

Ce <0.003
Cl 0.02

Cu <0.002
Ga <0.003
La <0.003
Mo <0.001
Nb <0.002
Pb <0.003
Rb <0.001
Sh <0.005
Sc <0.002
Sn <0.003
Sr <0.001
Th <0.003
u <0.001
\ 0.021

Y <0.001
Zr <0.001

dunite
Rizo

95

36.14

0.01

0.73
7.39541381
10.22

0.13

36.96
0.35759667
0.013691786
0.05

0.05

<0.003
<0.006
<0.01

7.47
99.52670227
3.22
0.723621704

5.06

0.281

0.011
7.148182382

2810

0.707872258

cdeosal 3

95 97
dunite
Rizo
disseminated-
97
36.33
0.01
0.86
6.125331873
9.52
0.12
44.41
0.377958046
0.009957663
0.08
0.04
<0.003
<0.006
<0.01
1.6
99.48324758
3.39
0.643417214
4.191
0.297
0.008
6.658580849
2970
0.629413398

<0.001 <0.001

<0.002 <0.002

<0.003 <0.003

0.05 0.08

<0.003 <0.003

0.02 <0.01

<0.002 <0.002

<0.003 <0.003

<0.003 <0.003

<0.001 <0.001

<0.002 <0.002

<0.003 <0.003

<0.001 <0.001

<0.005 <0.005

<0.002 <0.002

<0.003 <0.003

<0.001 <0.001

<0.003 <0.003

<0.001 <0.001

0.01 0.006

<0.001 <0.001

<0.001 <0.001

U

3

U

o+ (GM0svssg 20040
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BasUaUgJd 3:

2019)

111
dunite
Rizo
fresh and altered

Parameter 111

Sio2
TiO2
Al203
Cr203
Fe203
MnO
MgO
NiO
ZnO
CaO
Na20
K20
P205
S

LOI
Sum

Density

39.93
<0.003

0.28
1.071311921
8.75

0.11

45.37
0.355051498
0.006223539
0.46

0.04

<0.003
<0.006
<0.01

4.19
100.562587

Cr203/Fez 0.122435648

Cr
Ni
Zn
Fe

Ni

Cr/Fe

As
Ba
Bi
CaO
Ce
Cl
Cu
Ga
La
Mo
Nb
Pb
Rb
Sh
Sc
Sn
Sr
Th
U
\%
Y
Zr

0.733
0.279
0.005
6.120019162

2790

0.119770867

<0.001
<0.002
<0.003
0.46
<0.003
0.02
<0.002
<0.003
<0.003
<0.001
<0.002
<0.003
<0.001
<0.005
<0.002
<0.003
<0.001
<0.003
<0.001
0.003
<0.001
<0.001

113 116
dunite dunite
Rizo Rizo
altered, serpentinised, disseminat some px inclu
113 116
41.39 42.48
<0.003 <0.003
0.22 0.34
0.667925714 0.353693704
10.75 8.89
0.14 0.12
41.13 41.59
0.35759667 0.314328746
0.008712955 0.006223539
0.58 0.66
0.04 0.05
<0.003 <0.003
<0.006 <0.006
<0.01 <0.01
4.35 3.98

99.63423534

0.062132625

0.457
0.281
0.007
7.518880685

2810

0.060780323

<0.001
<0.002
<0.003
0.58
<0.003
0.02
<0.002
<0.003
<0.003
<0.001
<0.002
<0.003
<0.001
<0.005
<0.002
<0.003
<0.001
<0.003
<0.001
0.004
<0.001
<0.001

98.78424599

0.039785568

0.242
0.247
0.005
6.217939469

2470

0.038919646

<0.001
<0.002
<0.003
0.66
<0.003
0.02
<0.002
<0.003
<0.003
<0.001
<0.002
<0.003
<0.001
<0.005
<0.002
<0.003
<0.001
<0.003
<0.001
0.003
<0.001
<0.001
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Bas3zUaUd 4: | "eUUeyGecUUU ccdesot 3 (KzsQgiz®KEy3 ¢
2019)

117 124
dunite dunite
Rizo Rizo
highly altered with schlieren and disseminated
Parameter 117 124
Si02 38.94 27.12
TiO2 <0.003 0.063
AI203 0.27 2.99
Cr203 0.957311471 24.01755635
Fe203 9.71 11.75
MnO 0.12 0.147
MgO 41.62 28.91
NiO 0.369049944 0.323236848
ZnO 0.006223539 0.01742591
CaOo 0.2 0.751
Na20 0.04 0.05
K20 <0.003 0.004
P205 <0.006 <0.006
S <0.01 <0.01
LOI 7.4 4.73
Sum 99.63258496 100.8732191
Density 3.69

Cr203/Fe203 0.098590265 2.044047349

Cr 0.655 16.433

Ni 0.29 0.254

Zn 0.005 0.014

Fe 6.791472693 8.218311447

Ni 2900 2540

Cr/Fe 0.096444472 1.999559168

As <0.001 <0.001
Ba <0.002 <0.002
Bi <0.003 <0.003
CaO 0.2 0.751
Ce <0.003 <0.003
Cl 0.03 0.01
Cu <0.002 <0.002
Ga <0.003 <0.003
La <0.003 <0.003
Mo <0.001 <0.001
Nb <0.002 <0.002
Pb <0.003 <0.003
Rb <0.001 <0.001
Sh <0.005 <0.005
Sc <0.002 <0.002
Sn <0.003 <0.003
Sr <0.001 <0.001
Th <0.003 <0.003
u <0.001 <0.001
V 0.004 0.028
Y <0.001 <0.001
Zr <0.001 <0.001
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