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u ~ X hiMiicromine J Mineral Reserves

These guidelines are intended to assist the Qualified Person(s) (QP) in the planning, supervision, preparation, and reporting
of Mineral Resource and Mineral Reserve (MRMR) estimates.

Estimation of Mineral Resources & Mineral Reserves Best Practice

—~ S
u ~ 0 emx 'Et - c Y m 0 ac t € Guidelines a
* — < < *
The "General Guidelines” deal primarily with the description of best practice as it applies to metalliferous deposits. The
Committee: that certain require i Some such have been

u J O RC G u ide to G Ood P racti Ce by sub- 7 of exnerts and their renorts follow the "General Guidelines” below

Published by: CIM Estimation Best Practice
Published on: November 23, 2003

. . . . ) h Documents: Estimation of Mineral Resource
u CIM Exploration Best Practice Guidelines ) Wew  seamcH  1ssuER  wes  Asour siTE  Seoan
Coal Guidelines FILINGS DATABASE PROFILES LINKS SEDAR HELP
t ~ t ’E Best practice guidelines specific to coal estir Use of this site is subject to, and your inued your express ag to be
u bound by, the Terms of Use and Privacy Statement.
€ * Published by: CIM Estimation Best Practice Any unauthorized use of this site is strictly prohibited.

Published on: November 23, 2003

~ ~— . . Documents: Guidelines for Best Practices in
u X e . cm Bt t’ .t .o 6 E DA R XBRL Voluntary Filing Program
<

© < — * o Visit the CSA’s XBRL website for information about XBRL and the voluntary program.
Click here for information about XBRL software and viewing XBRL financial statements

SEARCH FOR COMPANY DOCUMENTS
Company Name Document Type
e deposte. cksin. paturomyue AL type 8 name) | [ v

of the producer's technical applications knov

Industrial Minerals

Estimation of Mineral Resources and Minerz

Industry Group Date of Filing ...
Published by’ CIM Estimation Best Practice oL Rl R IR EI hd From

Published on: November 23, 2003 To

Sort documents by ...
® Company Name
7 Document Type
O Date of Filing

Documents: Industrial Minerals_pdf
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Guidelines to correctly divide core into appropriate intervals for logging/sampling :-

Do not create a separate geological-observation / assay-sample interval if the
length of the unit is smaller then 2.5m. However, make sure that the geological-
observation / assay-sample interval boundary is adjusted to fit the start of the
narrow unit and does not fall within this unit.

2.5-3.5m assay-sample /
geology observation interval

dyke <2.5m |;

e If the distance between two similar geological units cutting, overprinting or
interbedded with a host rock is less then 2.5m, and the combined length of the
similar units and host rock is bigger then 5.0m, then create one geology unit and
distribute intervals throughout this unit

2.3-3.5m assay-sample /
geology observation interval

or

Intrusion >2.5m layke

Combined dyke length >5m Create one geological unit

Intrusion <<2.5m I

dyke

L
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PROJECT : HoLE ID : DATE : GEOLOGIST : - b o
sn;m’ MEARRED " m::‘ SIICATE su_::::m Vﬂ;x,:m“ [ .
,,,,,,,,,,,,,,,,,,, | 18|z é :ﬁ_ E 3 DESCRIPTION é! LITHOLOGIC DESCRIFTION TERVAL | Vm?n u::m P vmr-u:rl
=R E [ (i Bl N e B e
MEASURED [ =T i
= [
STRUCTURE 4'/ == H
DESCRIPTION H
— [zl
= Ll
= = W | CHaRac) £}
- 2 :
El B g | 3 l DR ;
]
[l
vn| 89.4 4 75 2 | 15| py| qz n
ct| 925 20 70 | fit
|shi 945 12 25 |5 }|70|gg|cd

bedding (bd), breccia (bx), contact (ct),
foliation (fo), fault/faultzone (ft), fracture (fx),
gouge (gg). joint (jt), lineation (1i),

shearing (sh) and vein (vn).
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FORMATION ROCK CODE
[PRie/Rkel ot sure Kke/kkel [T Forsterte
not sure KietvKkel Forstentte + dio

7KkelKke  not sure Kkel/Kke Forstente + hornfeis

7Kkel/ikeh ot sure Kkel/Kkeh Forsterite + cals.

7Ttk Inot sure THTk

2TtMw  inot sure THTw

7TwiTE  inot sure TITF

PTwTk  not sure TifTw

WiTt  Inot sure TwiTr

?TwiTk  not sure TwiTk

[ Jkk Kopai formation

kkow Woniwogi formation

Kie {Ekmai formation (sandstone)

Kxeh Ekmi formation (shale)

kel Ekma formation (sandy imestonelcalcareous shale)

Kip Piniya formation

laa Undifferentated quatemary deposits

Qs Alphine peat

ot Glacial v

ITe Ertsberg diorite

W Faumai formaton (imestone)

Tgen Banded clay

Tgdta Dalam fragmental andesite

ITodva Grasberg andestte fiowdone

Tgovs Grasberg volcani: sediments

[Tom Main Grasberg instrusion

Tgsk {South Kaii instrusion

u {Undiferentiated instrusion

it |Fine graned/finely porphyritic

ik {Karume porphyry

[T |Course graned porphyritc

ITiw Wanagon sill

Ty Kay instrusion

T Kais formation

ITs Sirga formation

T Undifferertiated voicanic

ITw Waripi formation (sandy dolormite)

Unknown
GUmoN - e
R [Fragment size - (cm to 1 decimal place)
e NALE [Dominant mineralisation - (ven type kst) or ‘blank’
It : Junrep z Filing - (vein type bst)
Fx . FRAUURED ﬁt—_’m 0-100 - i
. int fit sed (instrusive fault sedimentary)

CR = QRuseD [Condition * clo opn (closed o open)

b6 - Gaube [Fifling type : gg bx sh bk blank’

|Congiion - clo opn (closed or open)
|Alioned minerale

(v type fist)
L——_MCE'“‘GES—. MENERAL SUTE s
) Normally ail columns with a mineral name bbreviaton are 3] Tcenthes which mineral sufe /s beng | - [Dominant mineral - (vein type ist)
given visual estimates of volume percent to 1 decimal place used
b)  The “o" column con be used to name some OTHER mineral LENGTH
whose percentage is gven in the “0%" box and whose 6} More then ane surte may be necessary Lim_mymdmmmmm—m_mw
abbreviated name il be entered i the 0" box for a given material type with in a feature
o) Minerals in the 4 columns SILICATE, SULPHIDE, OXIDE and single sample interva |This is the apparent thickness along the core axis ammwmmmmw-umm
VEIN TYPES areas should be evarsated as though they |Measured in centimetres to 1 decimal piace
represent 100% of the rock mass [Required for all mterval features [Paratie to ="0" and Perpendicular to core = "90"
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A e ™ h xce™ Yy ~ C O H p-N h&aa ()o"° ~ No.of250u | GOld concentration | Gold concentration [t
- - o~ ! 3 — o @ i in 50 gm in 30 gm
€ t ; m 0 c ho Subsample (Au g/t) | Subsample (Au g/t)
* * < — [oe) <
A~ 2 ~ 12 4 kol ~ 0 0 [
A . _t 0 e o . : m t N a . e 'E . Y ¢ ‘
C o 1 10
A Jm ™ " e X c e S om ot c o To t ~ = 12 2 t
* oo s < L ¥ - 3 18 30
“ h ~“ e t o ° 0 0] c h o~ m c h “ h t
- * T - * < - 4 24 40
4 ~ ~—~ ~ . —~ ~ -~ . ~ -
. m t >, 0] ot 0] . 0Ot o t
< 1 * C J— - O Gold Grain
e ” e * : Size Effect of One Gold Particle
* (microns) on Final Assay (Au g/t)
A . w R W ,Y - mt C -~ T p a a c h e om t n In 50 gm subsample In 30 gm subsample ~
.o o ] * — x . * 1180 634 1056
* 850 232 386
A c e . t h * 0 ~ @ - ™Y o ot ® N e ' 600 834 139
A * * 1 < < = M pAX" z \F * 51 * 'Y * < % w
250 6 10
A mt * T Ee M p:"". c ho o) b Tp @ a ) ao 180 226 3.76 *
L < AN . —_—
ot o h . 0] .o, “ 0Ot Yo TFE’ - Ve 150 13 217
— < — - O E < < - * Y * <
~ .o ~ 106 0.46 0.767
: 75° 0.162 0.27
38 0.02 0.033

Lynda Bloom, 201
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P. Gy(1982), F. Pitard (1993), D. FraneB@ngarcon( 1993, 1998002,2005)

, Kdj 3—a
‘ Iy K=fgcd,
S

Achomto 'Ye e * Y ocho*o ~ e Y>3t mecc” &h"’xe’errPe"‘b’Yn"’z*"‘e(Y;‘Y"(e.eO"Qo"’

L. " _toh (f)ﬂ fz=n ®H  6c T"mt  ¢f=0Bom TUOF . tph "o m
e

u, h - (g),m " _tohoheo oth*m’g"=*0_25:o x ao 7

ua*e<h~f\0'* " o)

C_’pM 'Mcx“ —'Ee R ) Toteomt 'E) hx " eo o a e h ~ —~
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At to” xohe” e*mhpgR5eda 2 RAFASR { I YLE Ay ¢NBS 9ELISNA Y
10-15 kg
1oe penexne
20e genexHve
3 nenexve
4 penexHve
5 p,eneHMe 32 npo6bI
0.3-0.5Kr "0 a e ™ T 'Ee . h ™ "&n b n; ™ mt C
* [oe] < * < *
Cepuna npobooTbopa
Tun mecTopoxaeHus 19 >a 34 e LleneBkle 3anemMeHTbI Ccbinka
OporeHHoe 30M0TO 25 0.3 0.1 0.05 | Au, As a,b
Ni-S: KoMaTUUTOBLIW TUN 3 1 05 0.1 Ni, Cu, As b
Cu-Au-U: xene3ooKkncHble MegHo-30510Tble 2.5 0.5 0.1 0.05 | Cu,U,Au, S b
U: Hecorn.saneranue 2.5 1 0.1 0.01 | U b
BokcuThl 3 1 0.5 0.1 Al203, SiO2, Fe, MMM b
en.pyna: XXenesncTble KBapUWUThI 3 1 0.5 0.1 Al203, SiOq, Fe, MMM, P b
Cu-Au: nopdrpoBbIi 25 1 0.1 0.05 | Cu, Mo, Au, As b
*Mr — Motepw npu npokanusaHun. a — (Minnitt n gp., 2007); b — Abzalov, M. (2011).
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“ Xohe” e'mh@g9eda 2 RAFTASR { I YLX Ay3 ¢NBS 9ELISNRY!

Tabie |

Assay results (g/t Au) for the four series of sub-
samples

Series Series 1 Series 2 Series3 | Seriesd
Sample No | 25em 0.3em 0.1cm 0.05cm
1 12.96 12.08 1276 1142
2 14.80 11.82 13.38 13.96
3 11.88 12.08 1424 11.08
4 11.94 1216 13.40 1234
5 9.56 12.88 13.14 12.98
6 10.38 12.42 1254 11.86
7 15.76 1.76 12,72 1232
8 17.94 12.78 12.28 1240
9 9.88 11.32 14.28 13.04
10 5.44 11.80 12.52 1322
11 954 12.74 12.78 1228
12 14.10 12.80 13.80 12.16
13 10.28 10.86 12.40 11.62
14 12.78 12.34 13.04 12.04
15 10.78 12.24 11.36 1324
16 14.12 12 12.74 12.76
17 9.92 12.18 13.20 1218
18 10.30 14.04 14.18 12.04
19 24.26 12.76 12.50 1288
20 8.78 12.56 12.98 1278
21 6.66 14.20 13.16 1268
22 9.98 13.40 13.94 1250
23 12.30 12.94 13.10 1222
24 16.48 11.28 14.44 12.40
25 29.40 12.10 11.60 1218
26 11.68 12.96 127 1244
27 9.52 14.40 13.20 1192
28 13.46 15.70 12.94 1258
29 20.14 12.98 12.66 1272
30 12.64 13.97 13.28 12
Average 12.95 12.68 13.04 12.41
Variance 24.38 115 053 034

10 - 15 kg

|

1oe penexne
20e genexHve
3 nenexHune
4 penexve

5 penenne 32 npo6blI

G;=% - ln(ofzxMS)=a1ndN+ln(K) Y=AX+B

M

6.00

K (Exp.Intercept) = 195.3
| |Alfa(slope)=11 |~~~

Bi00} |

3100 ]

|
|
I

400 == amamamamamal : AAAAA
|
|
|

200 - --®~% - __Ll________

Ln (StRel.Var. * Ms)

I
I
1.00+———————- ST T .
I
I

0.00
-3.50 -2.50 -1.50 -0.50 0.50 1.50

Ln (dn)
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0.001 T = = == 3 %
T [T " ST
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0.0001 % : — 1%
0.00001 = : e 0.3 %
1 10 100 1,000 10,000

Sample Mass (g)
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X Q = Kd? (u3BecTHO# Kak popMyaa YeuoTa — Pruapa-
ca, Ha3BaHHAs N0 MMeHaM POCCHHCKOro M aHIAMHCKOro
HCCAepoBaTenel, 060CHOBABUIMX €€ HCIIOAL30OBaHHE), TAe
Q — macca npobhl, Kr; d — AHaMeTp HauOOABIIUX YaCTHII,
mM; K — K03 PHIMEeHT, XapaKTePU3YIONHi cTelleHb paB-
HOMEPHOCTH pacIipeaeAeHH IIOA€3HOTO KOMIIOHEHTA B PYA€.
Beanunna KoapdunmerTta Koarebaercs ot 0,25 po 1.

Rlchards R, 1908. Ore Dressing Volume 2, E(M:p‘:ralell)

a

Tipata ,
mtoho’ ~ >n66:{i‘m" Q=kd k=0.8
< R < ’t ©
12 uanw®Y []

i

Jpodaenne 10 2 MM
Jpobunxka «boiiny ROCKLABS

TlepemeimuBanue 1 KBaprosanue

Q=0,8022=3,2

l'li 00a F

Jlpodaenue jio 1 mm

lexoBas JIpobunka Retsch
Tpocensanue

Curo (1 Mm)

Q=0/801%2=0,8

t
I'Ii 062 —
w Xeocmut

Hernpanne 10 0.074 Mmm
Juckosstii Ueruparens ROCKLABS

TMepemelnmpanue 1 KBapToBaHHe e

KonTrponkroe lNpocensanne
Cuto (0.074 mm)
" h x

2 W -~ r —

. o'|tptq) L a(to 9 oc ho o“ e Y “o th ngﬁd(z] 0 .

> —~ ~ s ~ Q=0.8 kr, d=0.074 mm
‘Ee . h x 0 h_ (0| t h

> * E 0 q)h = : S a) 1 7n E * < ]%)ewel.uuaaﬂneuka Tosau‘pye\

a0t ¢ c h o o e . o mec .t e c o0

~ . e ” - ’ Ill_lyﬁ:l;maz (ﬁ)ﬂ?.‘:f:]aﬂ(;l;;l(ou An;m;gm:f(c)lc;;“npoﬁa
| m_o C gaCDYoq? . 3 z M(bOH podni, 400 r, d=0.074 yMm r, d=0.074 MM
Buyrpeunuii u Buemnnii Konrpoas (0] it Auaans (TTpodup Tinagka)
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Correct sample
(as it was planned)

Actual sample
(material at the bottom
is partially missing)

Material at the bottom
of the pile which was
rejected by sampling scoop|

that has a rounded section

Abzaloy2011
7L
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HoMep npodbl = “¥Y9acToK + THO OpodbI + HOMep BRIPA0OTKH + HOMep OpodbI™

~ 14 ~
A | . © Y m m t @ c h .M 0 € MD2103001 =MD +2+103 + 001
~ ~ ~ r
R h et N h x < t C < omteomt l HabupaeTcs B aHIIHHCKOH packIajgke, 6e3 npode1oB H TONOIHATEILHEIX 3JHAKOB.
r 7 o ~ . r
X a < e E < t _ 0 . < m t . 0 0 ¢ V9acToK — ABe JaTHHCKHe GyKBEL, MeIHHCKHH - MD
e THO npodbI — KOJI, YKa3EIBAIOITHH Ha NPHHALIEKHOCTE HPOOEI K ONpeIeIeHHOMY
THITY. [IpHEATEI CIeIYIOMHEE THIIEI IIPos:
1 — 6opozaoeai mpoba,
0 no cchh a Nht
(] © (= * << = 2 — KepHOBaA @053,
u me o e ” Y e o> T e e | 0 mo * 3 — IHTOXHMHYECKas Npo0a [0 CKEAKHHE,
I~ had < -~ £
t  8nf x _a " aKpX¥l-1. LJ
. . o B + Homep BEIpabOTKH — HOMEP CKBAYKHHEI HITH KAHABBL.
u X e e . 9 € ) € ) 0 € 0 HoMepa CKBaKHH JOIDKHEI COCTOATE H2 Tpex madp (101, 102).
oet ho 'Y m O h ° t + X . h o HoMepa KaHAE TOIKHEI COCTOATE H3 TaTHHCKOH OyKBEI K H TpEX2HATHOTO
- t” 3 eoa’"h cho® . a mowcpa (K101, K102), 2 conm (101
A o % , R < o HoMepa CKBaKHH H KaHAE Ha KaKJOM y4acTKe HA9HHAFOTCA C HOBOH COTHH s
ot . ’ t_Z.EIIII_ Y Y Y I—J 201, 301..). Ha MeNHHCKOM yHIaCTKe HOMEp CKBaKHH H KAHAE HAYHHASTCH C
R nepeoti cotH (101, K101). Ha cienyromeM yiIacTke GypeHHT HOMepa
u A > . e e . 0] a o X t BEIPa00TOK HAYHHAIOTCA ¢O BTOPOH coTHH (201, K201). HanpHMep, ecIH
X L O t m 'Y h x - e o é m 6 h ~ CIeyIOITHE yIacTok OypeHHa — TapckHH, To HoMep KepHOBOH NpoGEl 6yaeT
~ - 1 * -
c h o 0 e ,Y “ e o - TR2201001.
- < < * *
N + Homep npodbl J0DKEH COCTOATE H3 Tpéx Hbp, HadrHad ¢ 001.
"mc o TE" X t MGgYOH H m Y hx 0 a o o o e e
u ) (
~ —~ a < t e o é . F{' bl TIprvept MD1K 101001 — 001 Goposnoeas mpoda 101 kaHaBsl MeqHHCKOTO yaacTka. ||
1 Lo < * < < < C M ¢ H H I I

WMD2103001 — 001 kepriosax po6a 103 cxpauamm: Memmexoro yiactka._, _ )
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toh ¢ ’Y"'* - mo mtohoe . e ™ .7 " *e/|\y||_!lbz"*’é”'ty< ho“h"'""“z
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