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Geological context

Stratiform Zn-Cu-Ag-Au volcanogenic massive sulfide (VMS)

Located in central Mexico, southern Zacatecas.

Southeastern Zacalecas State, central Mexico.

Late Jurassic-Early Cretaceous S e A e 1o U ook,

Major mining districts are also identified.

Mineralization age (U/Pb) ~ 148 Ma _—

«1.36% Cu,
« 1.64% Zn,
* 0.15% PD,
«0.41 g/t Au,
«24.0 g/t Ag |
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Geological setting

The « LaPanza » fault

control the mineralization
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Proposed model for the volcanic
structure

IJ

/’\ Pyritization, chloritization,
sericitization — feldspar and
carbonate dissolution -

Rhyolites and tuffs (Tcg)

- Mafic flows and sediments (MVS) - Graphitic mudstones (Gsed)
Rhyolite flow-dome (RFD) B Massive sulfide (MS)

Mafic volcanics (MVT) High alteration zone

Mafic flows volcaniclastic sediments
and tuffs (TUF)

- Mafic flows and breccias (XLT)

—
——
]
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2 Open, not explored
' Vassalo et al. 2015



Case study

SAL-62 SAL-37

SAL-25

Vassalo et al. 2015

orano

2100 m,

2000 m.

1900 m |

1800 m.

1700 m.

1600 m.

N Faults

/\/ Drills SAL-25

GEOLOGY

Tertiary Volcanics

Mafic Flows-Volcaniclastic sediments and tuffs (TUF)
Mafic Flows and Breccias (XLT)

Mafic Flows and Sediments (MVS)

Rhyolite Flow-Dome (RFD)

Massive Sulfide (MS)

Mafic Volcanics (MVT)

[ Quartz Feldspar rhyolite (QRY)
Il Ore-Brecias
I Graphitic Mudstones (Gsed)

Johnson et al.

SAL-80
SAL-34
SAL-71
SAL-33
SAL-69
SAL-31

= SAL-67

SAL-25

SAL-74
SAL-32
SAL-75
SAL-38
SAL-47
SAL-81

SAL-82

TERTIARY

Volcaniclastic Breccia

U. JURASSIC - L. CRETACEOUS CHILITOS FORMATION
[ volceniciastic Sediments, Tuff, Mafic Flows
B8] Mafic Flows and Breccias

Mafic Flows and Sediments

B Massive Sulfides

[T semi-Massive Sulfides (30-80% Sulfide)
Sulfide Stinger Zone

[ Rnyolite Flows and Breccias

B Moafic Volcanics and Siiceous Sediments
BB Graphiic Mudstones

-+ Geological Contact (Approximate)

=== Fault (Approximate)

Figure 5. Geological cross-section, line 4+008S. See
Figure 4 for grid location.




Te rtl ary C O n g I O m e r ates an d STRATIGRAPHIC COLUMM SAN NICOLAS VHMSD ’
volcanoclastic breccias (Tcg) (32,3Ma) ol Wl e AR

The conglomerates and breccias are medium to dark orange-boown,
. massive, and polymignic, contain o wide vasiety of felsic o mafic volcasic
Teg-150 Teg and minoc sedimentary clasts of older rocks supporied in a clay masnx
wigh Fe. More than 1 50 meters that are laying o an unconfomuty. (3232 Ma)

EARLY CRETACEOUS

Mafic Flows and Tuff (TUF) Mafi Fows Volcasiclsic sedimeat ad s (TUF

TUE-50 S The wnt compeises mafic flows, fine to coarse gramed volcaniclastic rocks,
and minor siliccous sediments, greywackes. 50 meters.
Mafic Flows and Breccias (XLT)
The rocks are light green 1o olive and are distinguished by the presence
LT of 110 10 % homblende phenocrysts (dk brown 1o dark green where fresh,
XLT-50-70 cuhadral 2 1o $ num, typically reploced by clay mineraks or cpidote) and
abundant amypdales (green chlonte aad white calcise+ or quanz),
They Jocally contain up to 15 % plagiockise. $0-70 meters. (117.94 Ma)
LATE JURASSIC
Mafic Flows and Sediments (MVS)

MVS-100
Black mudstones imercalated with hght groen mafic fows, the mudstones
MYS are nassive w0 § ly are Ily breccimed, siliceoss 10
mildly carbomaceous, and costain 1.5 S thin pynae laminae. The flows are
pale green w olive green, are aphyric and amygdaloidal 100 meters.

Rhyolite Flow-Dome (RFD)

The rhyolise Flow-Dome complex comsists of massive riyolae flows and
beeccias that ase hight grey 10 light green and commin 3% phenocrystals
of white feldespar | o 2 mm long. Presents dssemisated pyrite.

300 meters, (1465 Ma)

RhyO“te DOME-300 \is) Massive Sulfide (MS)
Flow-Dome Massive 30 s o i e, s, cacpyic
(146.5 Ma) Sulfides

(RFD) (MS or ore)

Quartz Felspar chyolite (QRY)
Ligth yellowish green rhyolite with disseminased pyrae. (1489 Ma)

MVT-120 VT Mafic Volcanics (MVT)
120 meters of Basakic green flows, massive, locally amygdaloidal,
contain phesocrysts of plagioclase and commoaly contain
QRY angular fragmests of dark green glass acroos that give the
rock a mottled appeamance. Cheny sediments foam units up to 15 m thick.

LATE TRIASSIC
GRAPH+100 Grraphitic Mudstones (Gsed)

@ Wlack 10 prey praphitic med with this laminee
and lewses up 1o S om Sk of groy Nnesgramed silwsone and bimestone,

Late Triassic Graphitic mudstone FOTAL 4490 M. e S e
o ro n o (G S ed ) Figure 4, Stratigraphic columm VMS San Nicolas, Modified after Johnson et al. (2000).

Vassalo et al. 2015




TD — 5 groups of 4 students and 2
groupS of 3

- Concerning Cu mineral body, compare different estimations of grades (OK, inverse
distance, nearest neighbor)

- As you did with Cu grade, estimate Ag, Au, Pb and Zn grades in the grid. Justify your
choices of interpolation, variograms if needed, ...

- Compare ore tonnage for other metals. Economic grades are 0.5 g/t for Au, and 30 g/t
for Ag. Is it worth changing the processing unit to extract Au and Ag in areas mined for
Cu (>1.4%Cu) and Zn (> 2% Zn)?

- And what if you change Ag/Au cut-off values?

- What about Pb?

- Where would you drill (< 2500m) to have a better idea of mineable reserves of Cu/Zn?
Of Au/Ag?

RQ: density around 4500kg/m3

orano ,



Context

v ) assays

Work with the San Nicolas VMS dataset - anpanname

& AU
#@ CU_percent

In Isatis.Neo: we will do the resource o Pepcen
eStI m atl O n hd '.tl assays_cat

Campaign name
(%3 INSIDE_ORE
B LtHoLoGY

You have a backup available with the @ wo

WELLNAME

dataset (assays and grid) v gid

E lithology

orano



Project restoration

In Project manager =>To restore the backup .

B Restore Project O x
Backup file
| =
Size ?
Mew project
Mame
Location |C:Usersimfebvey \Documen tsYadministratififormationformation_ENSG o =
Size of the project will be ? (disk size available is ) | o
| Please select a valid backup file. |
"? ® 53 P Restore project X Cloze

Select | @  to choose the backup file

ora%gn t keep a safety copy



or

|satis.Neo

e [ ——

€ ot imiormaton B recertprojecs v | [ covxs v T vector e @ sque | Tty pone v D meh v D prerences v
e L Eomcy ommine Jfcromenre P wian | N ommoe v O povgers v | @) Hep
O out1sstene 1sss @ o 27 vewies feid v, poyines v
A
Data < [0 X @wwx  + W Reporing % tiesssges (2) ‘
{5 ol et —— < BB g8r 0L DR BB 2- 1Nz ]S 2
n i p— = 5 ]
m Sample Number =
X assays
v Points [Migrate LITHOLOGY]
z 0 O Points (2) [CU_percent]
Campaign name v O grid
AG
E AU v O @ Grid Cells )
v aY
CU_percent fhology
7 Migrate INSIDE_ORE i
Migrate LITHOLOGY 1234174 out of 1234321
PB_percent S g Slices / Sections
- Mesh
Zn_percent 3
u o) assays_cat [ # Noisovalue
Sample Number k-] :z‘% dltranspaien(y
= ow clipping
Y [ color
z v assays._cat
Campaign name ) Points (3) [LITHOLOGY]
INSIDE_ORE
LITHOLOGY
MD

WELLNAME
v B grid

Sample Number

lithology

Isatis neo Mining ®




Display of the data

Drag and drop the data from the data tree to the 3D Scene or 2D Scene

In the scene items, right click on a layer

B Lay
~~~~~  co Color
Bl size
= [ use preferences
2 W Filtering
]
3 O constant .
e ¥ Volu
- ® varizble | Migrate IN
e i) Clipping
= Use th Color Scal
£ Rendering Type
Automat

orano
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DXF file import

1B isaisnco Mining (Version 2022.121) - 20

Project Manager ISl Dats Management  Statistcs  Interpolation  Modeing  Eary Access Q

Olickenpoes X Composs | S 006c € Dotoere

orano

® ages

B Import Meshes (CAD files) u} X

Input
Files

1 fation_ENSG\San_Nicolas_surfaces.cxf € | @ | 4=

Coordinate unit  Meter ~ More...

[ 20 mesh and elevation

Output

Obiectrane e ©| @

@® Merge input fles in a mesh fie

O Separate mesh files in a folder

Display
[ Mesh fie in

Reodinnim

? » run X Close

®
[ . [——

Interpolation Modelng  Eavly Access Q.

G vcertte G tarie @ s

Jcosc v € Datamne

B
o (@) ot b

A h ~

< Bosenex @uox + * B Reportng O Messages

Coordrate unt Meter

[] 0 mesh and elevaton

Output

Merge input fles n & mesh fle

BEEEABEBE

Sepsrate mesh fies n o folder

12



zw 0 Mining

o ome

[ —

ow_ P ye——

~~
L&

© osimires

Refesh P X Cose project

BE Meshes

JE Mech Vertices

[ Mesh Surface Facets
[ Mesh Cells

1]
B
=
=]

File visualisation

Interpolaton Modelng Early Access Q ® |2022 porch

@ xque | % Poms v

Qicvms ~ Vwarre i nemrie v+
B> e Kloomsnre Ewian | N, onces~ O, s~ | @reb
s @Yot 27 temiog 3, potes +

) Isatis.neo Mining (Version 2022.12.1) - 2023_TD_ENSG_final

x Home DataManagement  Statistics Interpolation Modeing Early Access ® 2022 batch 0
< EHM L i 711 Y s ' 5 9

L} Project Information Recent Projects ¥ i CSV/XLS ¥ 2/ vector File @ acQuire | " Points ¥ Mesh ¥ O_T- Preferences ¥
¥ H hd
Refresh Project X Close Project &£ oosc v =~ eSS - e e Y 2 PO
Mm S\Mx: Facets [Color]
ek 0 Quit Isatis.neo Isatis
Input < v Y 11samples Q A

Wisas | i
) @ Allow clpping = =
=1 Poinis Data < s Datatable ) Name b Reportng ™ Messages (1)

" ‘ surfaces / Meshes ©| B |1 FautlaPana i 5

o) assays
;‘.I assays_cat
f grid

v .@ surfaces

Meshes |

I8! Mesh == Create variable...
Mesh
I Mesh #  Edit Variable Values...
© Information

Print variables...
Export to CSV/XLS...

Compress...

orano

Scene it¢

=z Selection ‘ |2 Gsed
= ‘ Mesh type Qo - | |3 categories v it 5 e
YFlltef 4 MVT
Varizbles (@ 5 RFD

N Variable #1 ‘ Name Qo v x 6 SWFault
Varioble #2 | v 7 TUF
8 Teg
9 XLr

10 ore_from_secti...

1 topo

Isatis neo Minng ®
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Create selections

% Isatis.neo Mining (Version 2022.12.1) - 2023_TD_ENSG_final

Project Manager Home [BEICIEERENTLELIE Statistics Interpolation Modeling Early Access Q

+ ) + &
. Create Variable J Create Polygonfiine ¥

2] +
'.' Create Compound Variable ¥ Create Grid

+
@ Create Categories ¥

=
=

Create Sparse Grid

Data < =
+ o ? Sce

;'ol assays

'.'-l assays_cat h

v ?’ surfaces
Meshes
B! Mesh Vertices
E Mesh Surface Facets
=] Mesh Cells

orano

& grid [ B grid

+
E’ Create Selection ¥

i Comy

Ya From Filter Dedh

QE’ From Polygons Look

(
\'I?B From Meshes |

.‘3 Macro Selection From Variable |

[+ 1>} . <
HFty Macro Selection From Rules

g

Mesh Surface Facets [Color]
vOw Sample Filter has no rule
Invalid Sample Filter

D H Mesh
] ¥ opaque
& Allow clipping

a Color

- x
u

Input tions | " P ; Combine Data ¥ & Copy Using ID

Mesh file | @ volume 0 | Pt o f=‘ Migration il Copy Grid To Grid
Mesh selection | ~ ‘ +8 Copy Statistics

Figure above - Qlosed digicint A
Use meshes | Gsed, MVS, MVT, RFD, T..re_from_sections, topo ~ ‘ meshes, A singl selection
be used to identiy all points
the meshies) together with 2 i Reportin & Messages (1
Mesh type | Closed disjoint ohjects ~ m;.fm;:éamﬂ v:;;;;\'e fod ges ()
1 v ?
Qutput
Data tble | 4 assays Q |
Input selection ‘ w |
Output variables
Global selection ‘ NEW gel_litho 0 V| o

Subdomain {categarical) ‘ WEW cat_litho

Per-mesh selection Over

Discretization
Display
[ categorical variable in
Ready to run.

P Create A Close

+ Create only a selection for the ore on the assay, same on the grid

14



Creation of the selections on the
grid

® Isatisneo Mining (Version 2022.12.1) - 2023_TD_ENSG_final

Data Management

+. Create Variable

5’ Create Polygonfine ¥ +@ Create Selection ¥

b1

M Create Selection from Meshes a s
Create Compound Variable ¥ Create Grid Y@ From Filter Input o o
+ Mesh fie | § surfaces o o
Create Categories ¥ 2. Create Sparse Grid o@ From Polygons | o I o )
- AR
- v X
By From Meshes Heshslcn | =
EEE < Use meshes [ore_from sect | ARk shiarmcrin
. e me s |ore_from_sections v
= .@_ Macro Selection From Variable —— B |
+% /00 = es Mesh type | Closed disjoint objects v st e smesifiy) dnpether with <
X — nﬁa_ Macro Selection From Rules
Y Output
Bz Dabtabl=‘@gnd 0‘
B Campaign name
w i  riename ana o cn | g
& e o S
cat_ore
i CUpercent | Dimension Giobal selection | il ore o -
o e 1452
(3 Migrate INSIDE_ORE 2 Subdomain (categorical) "’“"Gt-“’e o "|
g Migrate LITHOLOGY Bounds Per-mesh selection | Wil fault o Overwite selection
ore
o et Cxew Y e
> @) surface 152295.00 499995.00 1245.00 - =
Discretization [X = 10 < |[Y=10 | |1Z=10
i Zn_percent [Max| 193305.00 s01205.00 2255.00
v 4of assays_cat Selection threshold
F73 sample Number Grid nodes
X Proportion macro l"ﬂ" prop_ore Q v l Overwrite proportion)
v 1,234,321
Bz . S——
% c . Grid structure
ampaign name Use global vector |No Rotation o
(3 INSDE_ORE s
B LmHoLoGy _ = o Reverse selection
e [0 Hehsee| on om0
YL e —
gri =
v 89 e PEP—— =r
> Meshes
> JB Mesh Vertices ? X Close

> u Mesh Surface Facets
> Mesh Cells

Grid rotation
No rotation.

P Create

+
- 3 Copy Statistics
~
| | DstaTransfer | |
b Reportng @ Messages
~
v

orano

Only create a selection
for the ore on the grid

Be cautious when
Intersecting
proportions!

15



Data validation

Do cross sections all over the deposit a-

Two options: plan and fences

the keyboards letters (E, U, W, N)

i O ESR] 5 1 B T

Yiew from top (U)

Yiew from bottom (DY)
Wiew from east (E)
Wiew from west (W)
Yiew from north (M)

Yiew from south (5)

SEEOQan0

Yiew from section

orano

You can go from one view to another by pressing

0 (e 2D
Position

[ ] Align on grid
qgrid

Rotation

+Z=00,00% .. ® 4X=0,00° | ¥

x || v ||z ||

Step | € [10m o e

Point Posion v i
[ show manipulator _K‘
'l.n"lew from section

L Set the plane from points
Slice

Width |10m

Reload parameters from

=i 3D Scene v ¥

¥ ;
&= Create section...

17



Data validation

Compile statistics on the different variables
Right click = Build histogram...

- Variable statistics

E Isatis.nec Mining (Version 2022.08) - 2022_TD_ENSG

roject Manager Home Data Management JEjettiisl Interpolation Modelng Resources Workflow Early Access @

Lo Lay ) il ) 2P - ' !
] EDA |.|.I.I Histogram |_|||_ Variable Capping E A PCA/MAF "‘l. Raw-Gaussian Transformation

z Statistics #& variogram from Gridded Data I:I—_’ Contact Analysis = ‘E PCA/MAF Transformation

% Statistics by Category FE Sample Clustering E(.';;j\ Meighborhood statistics - @ Support Correction

What do you notice in the statistics?

You can do statistics by category

orano

hd '.'-l assays

Sample Mumber

X
¥
z

Carnpaign name

i AG
& av |
@ cup |
(3 nsic
B ume £
®wvo 7
@i rEp @
WELL
&% Zn p =
v @ grid [.II
Samg
IX =

.

2 &

LN

¥

Z |,z

litho! =
E m

Create variable...

Duplicate...

Rename...
Edit

Information

Variable statistics
Build histogram...

Print variables...

Convert

Transform using anamorphosis...

Export

Compress...

Delete...

18



Data validation

Statistics by category -» Statistics

s x  @uex ~ =
FaH s ? St e
Statistics for AU [g/t] (Total count: 4243) o

B Statistics by Category
Input
Dbl [ 5w ol m

3 Sample Number
x

a
a8
B
a
a < o
a I
2 ‘sucion | 7]
8- . ]
& o | ot e e S T e o 8 e o
INSIDE_ORE
@ umHoLaGy (=] varaies @ o
xmum varable £1 | i 43 | x
vl gid -
13 Sample Number s varatia 12 | g au ] x
au . N T
gr e —— S
§ Vartie 5 | Zn_pmeert 7] =
i ] J
)
Wumanical optons
L 7] compue s [530 1000, 35005050, 50050 5505 |+
) [mETEe.
Oodec atatica table. (@) by varatle ) by catagory
]
L X cow
I
|
=
s
-

oo 0 00

— s — tation 19




Statistics using these selections

) Statistics by Category O ped
Input
Data table | 4] assays Q ‘ (=
Selection | V‘
Weight | - ‘

Categories | B tat_litho

Varizbles [ ==

Variahble #1 ‘ i G

Variable #2 ‘ i AU

Variable #3 ‘ i CU_percent

Variable 4 ‘ {5 PB_percent

Variable £5 ‘% Zn_percent

0|0 o000

Variable #6 ‘

7
7
7
J]
J]
~|

Mumerical options

Compute quantiles

A u
&0 Data
Nb samples = 91 - |
| M= 1.33% Data table .ol assays o [~
a? = 2,029 %2
Min = 0.01 % selection |E cat_litho [x] v| | Y ~| &
] Max = 8.59 %
i Weight | V|
a0 - Variable |%CUJercent Q V|
£
= B Filter |Samples filter...
o
g .
7 1 Options
N Number of dasses |9 =
e
20 Lower bound |D.DD % =
1 Upper bound |9.DD % = | 3
- [ Use Log10 Scale
g Shift before Log | 0.00 % =
= == Type
[ T T T 1T T T )
0 2 4 6 8 Color . o Histogram type |Raw histogram ~
CU_percent [%&]
Histogram has been calculated and shown in graphic.
? mstnre chart file Hasend to report X Close

5.00; 10.00; 25.00; 50.00; 75.00; 90.00; 95.00 % ~
[ Full statistics
Order statistics table (® by variable () by category
[ Ready to run.
? Store chart file P Run A Close

orano Then we will only use a selection « ore »

20



Declustering

Are the data clustered?

- Measure the drillhole spacing (if any) in the 2D map

- Play with the declustering tool to see if the mean and standard
deviation evolves

xxxxx

Data Table X . : 5117 : .
You canusea = [ T o k- ale= AlGl= 1
= Number o 31 2 K]
Selection var\sb\e:l“cujertent ) v‘ o ——
Variable #2 v

uuuuu

Weights ame =
oraho - e m
[ Weights in [ show Standard Deviaton [l

Ready torun




EDA I Ki ith d dd functi lit] ly ist mpil
IS WOTIrKIng wi rag an rop runctionalities, appiy 1s to complitie
Exploratory Data Analysis [m] >
P y y:
<
Basemap - ~
You can use Deta table | of assavs ) * @l View3D
H - x
another selection == @ 0 |8 | g
b I Statistics
Weight | v| lt[thl .
Variables
e CU_percent x
9 Sample Number
X AU x
¥ Cross plot
z CU_percent / AG x
E Campaign name CU_percent / PB_percent x
CU_percent / Zn_percent x
AUSAG x
AU/ PB_percent x
E Migrate LITHOLOGY AU/ Zn_percent x
i PB_percent AG / PB_percent X
{ii In_percent AG / Zn_percent X
M PB_percent / Zn_percent X
r |§ Box plot
* |iHl Swath plot
CU_percent x
Al X
AG X
PE_percent x
Zn_percent x Salect 3 category or an item
) in the Contents list to
» |/ Probability plot modify s parameters.
4 z H-scatter plot
4 |A Gaussian variables
b |d Residuals
4 VMap
orano 7 e
R e . [Presentation
Last modifications were not applied. Push ‘Apply’ button to update results. Mo highlight |No mask |Hide masked peints: OFF




Exploratory data analysis

For each window, a parameters part can be displayed and graphs can
be customized

B Exploratory Data Analysis
nput

Data

orano

P [£ Box plot

I!

Ed
EE— x - g
(18 Zn percent x
— . . T
P [ H-scatter plot
} |/\ Gaussian variables
o 153 500600
b L Resi [Direction: East] Coordnate ] (Brecton: Norih] Coordinste ] 4
¥ 4G vMap =
¥ |/~ Variogram i
FAB AU/ CU_percent [ox] 14 %

f— o
Selection | (1) Migrete INSIDE_ORE Q& = _Ce = B B e Z
b I statistics Sicing parameters
s
s e —
arsbies
B [Am cu_percent x N
;ampla Number Amay .
¥ ¥ |7 Cross plot
z (A8 CU_percent / AG x
(£ Compaign neme [/ CU_percent / PB_percent x )
@ AG [ CU_percent / Zn_percent % O [
@a MmAu/AG x Em““"
o percert AmAu/PE t x 2 e
(3 Migrate INSIDE_ORE Spsicen = o
B Migrate LITHOLOGY B AU/ Zn_percent x| = z “"""‘:h D"“‘:
i PB._percent [ AG / PB_percent x| |2 2 o "
@ Zn_percent [AEAG/ Zn_percent x = 2 - .
15 PB_percent / Zn_percent x Number of samples

Outiers Symbois

Normal __O saal51 #

U Lar]

Last modifications were not applied. Push 'Apply’ button to update results.

e 20 B 0w

(Bt O e |
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Exploratory data analysis

(Right C|ICk - mask hlghllghted pomts)

Data can be selected, and then highlighted in other graphs or masked

orano

Hsee | O avtommcmsly | Aosy
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Exploratory data analysis

B
i

Shovfhide vievs (5/5)
uin[sfer 0] @~ v
. = CU_percent x
S e—— ° |5
P I statistics

Variables

Sample Number
x

v
z

Campaign name
AG

AU

CU_percent
Migrate INSIDE_ORE
Migrate LITHOLOGY
PB_percent
Zn_percent

>

Last modifications were not applied. Push ‘Apply’ button to update results.

» [ Basemap

¥ [ Cross plot
EICU_percent/ AG
[CU_percent / PE_percent
[ICU_percent / Zn_percent
WA/ AG

EAU/ PB percent

EAU / Zn percent

EIAG / PB_percent

EIAG / Zn percent

XXX X XXXXX

[IPB_percent / Zn_percent
} [ Box plot

¥ | Swath plot
HCU_percent

[IPB_percent
B Zn_percent

X X X X X

P | Probability plot
P [ H-scatter plot

} |/ Gaussian variables

=
=
=
=
&
=
|
=
|
€
€
g
-

(€ m«m««««««««(««««(

-

a/uRd )

wasad uz/ny

2n percent [%]

¥ |4 Residuals
VMap
¥ |/~ Variogram
EAU/ CU_percent
0]
B
S0
10|
od
o

B W Ve 2 ek

Zwesiad 1)

Weased g0y

frpr

Zn_percent [%]

o
o
T
Aclah]
o
o
o

+

ovfumad o

wassed gy

T

PB_percent %]

T T T
&0
o
o
a
T
B
sawe | [ Automatcapply | Apply

v

fnw

s uz/oy

Highlighted: 65/3427

) 30V of CU_parcent

Trajectory

Volume Symbols

s [ et ]

Nomask |Hide masked points: OFF

orano
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Exploratory data analysis

First, realise a kriging of the Cu and then, choose only 3 variables to do the co-
kriging (Cu + 2 other between Ag, Au, Pb and Zn)

Check the statistics and the stationarity for the choosen variables (Menu

statistics - Exploratory data analysis ou EDA)

Folg

oota
[N —

ey

BEJLISIEEM

\\\\\\

orano
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Exploratory data analysis

When the domain has been choosen, look at the experimental
variogram and co variogram, you can look at the variogram map to see
If you observe an anisotropy. Do you see an anisotropy?
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Exploratory data analysis

Then go to the variogram to model it : you first have to review the
experimental variogram parameters. Two modes for the direction
definition: simple or advanced

E Advanced direction definition
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Exploratory data analysis

When the variogram fitting seems OK, remember to save the
geostatistical set
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Geostatistical set

The geostatistical set is saved and
can be reviewed any time (right click)

It will be used for the co kriging
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C r eat e a. S u b b | O C k m O d el E Create Sub-block Model from Mesh(es) [} H
Input
Grid File | i orid [x] |
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Display
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orono ? P Run X Close




Kriging
In interpolation = kriging

Choose your geoset and your grid. Make sure the selections are
coherent. We will do a block kriging

B Kriging - Main Parameters u] X
Jama?
Geostatistical set ‘cu |_percent-AU-Zn_percent {ran) Q v| Print
Data table 538y
Selection ‘ v
(@) Estimate Raw Variables
Stationarity option Ordinary Kriging
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Selection ‘ v‘

Calcuiztion Mode
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Special Options
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o ro n o [ Ready for next step: Spedial Options. ]
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Kriging
Use several discretisation points = block kriging

Can be justified by the Cvv

® Kriging - Special Options
Block retzation

The target block size is constant: [10
(® Discretization Steps Number |NU
O Discretzation Steps Sze

Ready for iesghborh. inition.
orano ? = | = | e
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Kriging

Check the discretization (equal or more points than 3 over X, Y and Z,
can be verified via the CVV)

Neighborhood definition: check all the sheets. Quick justification of
your choices: =

N = | Testtarget parameters: for the
SectonCoten R . the 3D view display

Select samples from: (®) an elipsoid () the target block
Ellipsaid Advanced selection Shortcuts Capping

Orientation DO®N90°pag® ~ | & <) 0 - NelgthI’hOOd

Radius |U = 149.276 |-~ ‘ |v =149.276 m = | ‘w =60.1493m 5| O

Anisotropic distance (according to the ellipsaid) p aram ete rS

MNumber of angular sectors

[] split elipsoid verticaly €Y

Save neighborhood. ..
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Kriging

orano

Neighborhood parameters

'E Kriging Meighborhood Analysis - Criteria and Varying Parameters
Criteria
Kriging effidency Slope of regression Z|2* sum of positive weights

Weight of the mean Correlation Z|]Z* Mumber of estimated targets ] Running time

Varying neighborhood parameters

O x
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Elipscid size U 500 m 4 X |20m > |7s50m =
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Ellipsoid size factor 1.00 R T |n.sn = | |1.50 =
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MNumber of angular sectors 1 SR I |2 = |4 =
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split ellipsoid vertically no
Optimum number of samples per Borehole o4 x|z = |4 =
Maximum number of samples per Borehole 4 % |2 = =

Minimum number of samples 5 : + » |1 - | |10 :

Mext Step: Results for maximum 12 tests

9 msmre chart file < Back Next =
H

P> Finish X Close
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Kriging

Save at |least the standard variables for the kriging. You can look at
some additionnal variables for validation purpose (advanced

®
.
V ar I ab I eS ) Output variables 1
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‘A\I v| |
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Main varial bles  Advance: d varial bles
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O0™E
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Display
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Kriging validation

In Interpolation = estimation validation

Look at the statistics and the swath plots to see if the estimation
seems OK. You can also do cross sections in the 3D view. It’s also
possible to run a quick inverse distance and nearest Neighbors

estimation as a \/ﬁgﬁlﬂjﬁgmation.
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Grade tonnage curve

In interpolation = Grade tonnage curve and table

B Tonnage Curves and Tables -
Boundaries

-
sedscecon
Polygonssctn
Reporting Zone
[ solid selection
[ Palygon Selection
[ categories
[ cut to Fill

Parameters

-
—

romnage: Kiogram .dume: Cubicmeter |
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]
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