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Introduction

 Quantity and variety of data
collected along the years of
exploration and exploitation in the
Athabasca Basin

 |ndustrial & Academic datasets

 Need to precise the location of the
U mineralization

* Need of a 3D model to visualize the
data

« Machine learning to explore the
potential correlation of analyses
with U

1
N.65

T
NoLS

Marion Parquer — Paul Marchal

11(]|°W I°
NOLAN & N P
™ { DODGE Y
TRAIN —a ENNADAI
’)t " s | e - o
5" BEAVERLODGE = Legend
i - 7 TANTATO Deposit type
oG = = ; . Basement
= F 4 3/:'" . C) Unconformity+Basement
n%- :"50 . . Unconformity
' . Proterozoic ufc U occurrence
e 04 deposits .
{ , | STRUCTURE . o . %
e (75 individual Y
.:g"
. © pods / zones) ‘%,.P
=z
- | o
Legend i
Resource size (M Ib) AI"I"OW Q M A h
<100 a C rt Ur
@ o ¢ WOLLASTON
,3% Triple R\ %
. T Q§T ._ <. :,,-} - L] f‘f
. g ‘ | " o B PETER
>300 o | LLOYD R LAKE
z | | / uv. ¥
E . Proterozoic u e U occurrence . MUDJATIK Key =
L = Sokm ~ WATHAMAN S%EEN'
11d°W 1 05I°W Cameco Corporation, 2016 (GCS WGS84)
A _ = T — 2
Journées Uranium d’Orsay 20/01/202:

N.8S



l‘,.

Research data integration & valorisation -

Huge amount of academics datasets acquired within joint-projects (Orano/UL) are onIy
available through published papers

Help to integrate joint-project datasets into databases :

drillhole
1. Good practices guidelines : explicit naming,
international standards, duplicates minimization :
FAIR principles
collar (x,y.z)

2. Standardized data templates : sampling metadata subsample

sample

& analysis data ]
survey
. . . . (dip,azimut) \
3. Data integration tools : historical data, new datasets, { 1

extraction tools

@ CRDa

OTELo Research Data Repository

depth :I

S . o —_— 3 -
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HISTORICAL

DATASETS

INTEGRATION JODEL

.Create New | | Open & Modify | | Save Project | | Export to CSV | |E|

i _ _ ) N Browse... | No files selected. Browse... No files selected.
General Project Metadata Samples Metadata Storage Metadata identities data ° . . .

1. Controlled input interface

Project general Metadata
deveIopment PROJECT_NAME [test
DATA_DESCRIPTION |test_
Help geologists to build a KEYWORD e
single database-friendly file KETHoRD? URANIUMTEST _
. . LANGUAGE | ENGLISH v
for each academic project
TITLE [TEST_1
INSTITUTION mEsTe
INSTITUTION2 reste
SCIENTIFIC_FIELD leEOLOGY.
SCIENTIFIC_FIELD2 |GEOCHEMISTRY
PROJECT_COUNTRY | CANADA v
PROJECT_PROVINCE | SASKATCHEWAN v|
T v e = L ST, S S 4 =
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B MainWindow -

Project  Files Quality  Object Scan

[}
*

File Tree Object Tree
v header A | FieView  ObjectTables  Object View 1 2
VAN15000897.C5V
CREGU T, Tests results for each files | Test files quality Group WC473
erraspec Sa... WC372
mesures de densit+... e ; A
open delimiter samples extension group path
mesures de densite ... WC313
Mcdonough and Sun ... VAN15000897.CSV True True csv header Ciunr WC422
610-1.csv . WC448
M M T CREGU Terraspec Sample Analysisxls  True True xls header Cine
-— 610-2.
2. Semi-automatic testing of o= | weeto
610-3.csv mesures de densit+ ® xlsx True True xlsx header C.. WC335
- - 612-1.csv
historical datasets 1oz o w12
612-3.cov v SF 371-05
91 . Mcdonough and Sun 89.xlsx True True xlsx header Ci SF 371-05-445 9
-1.csv -
8-10.csv 610-1.csv True True sy header Ci.. v SF732-05
. . 8-17.cov SF 732-05-450_4
Help geologists to compile & 3 o v U3
8-14.csv U 382-638
-3 Tr Tr head Ci
format old datasets . B e
8-16.cav 612-1.c5v True True sy header Ci.. v SF 731-05
8-17.csv SF 731-05-445_9
8-18.csv 612-2.csv True True s header Ci WC426
:-;.CS\J 612-3.csv True True csv header Ci WC449
-3.c5v
8-4.cav 8-1.csv True True sy header Ci.. WC731
8-5.cev WC/737
8-6.C5v &-10.csv True True s header Ci WC896
8-7.csv 8-12.c5v True True <20 header Ci. WC900
8-8.csv wWC902
8-9.cav 8-13.c5v True True osv header Ci WC910
MSTMSK.csv I 382
18-1.csv < > u
N v u382-23,8 v
nb_files nb_folder
project name 0%
00 0

T N e o s A T N e 5 -
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HISTORICAL

DATASETS NEW DATASET FILE
INTEGRATION CREATION JODEL
Add Pointset Add Surface Add Traces Export samples JIERAYCYIN map & Drilhole view  Density

File Color Display Lines Delete Type
COSME_3.csv | 192 [@] |[Pointset v,

. . . Pierre_Martz_dat - [_] |m_‘ 0 .
3. Datasets visualisation too| o == = e e e

‘. Select All |
Help geologists to compare i | Cwcwmuoomen o
data available in PROJECT CODE FLMICRO
PROJECT_COUNTRY FI-RAMAN
georeferenced space GRAPHITE
PROJECT_PROVINCE PETRO = K =
HOLEID UO2-GEOCHEM z 0 .O i
SAMPLE_NAME XRD-CLAY -
SAMPLE_NAME_GEORESSQURCEES v v 100 ) . ' g ﬁ a
3D Zone Axes Ratio =(I—E[I?JI;\,E:|4],:|E ’ o -1 . ‘
ST 1o v o ®
#bdea75 CLAY-CRISTALLOGRAPHY G.4qp
#fafabe BULK-GEOCHEM
) Rla Minbn Vinlion bt _,\.0Q 6'435M
3 v e
Datasets : o
. Pick a color scheme : 51 «
Pierre Martz, 2015 s
Maurtin Quessandier, 2021 H'I.I'
—~——— = A - L >~ v e e (-
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@ H * * g Collar - Excel
WO r kfl OW ACCUEIL = INSERTION  MISE EN PAGE  FORMULES DONNEES  REVISION  AFFICHAGE
a k’ Caopes Calibri 11 - A A — == #-  =¥Renvoyeralaligne automatiquement |Standard b P'd
— E@ Copier ~ Z]
Coller ¥ Reproduire Ia mise en forme G IS~ - H-A- === &3+ [ Fusionner et centrer - G- 9% wo % 2 r":r:::;‘nt:;:
Presse-papiers & Police . Alignement : MNombre
. . A1 - fr | HoLED
Input data: Integration into " c 5 : | = s | ,. z
: 1 PROJECTCOLJ EAST NORTH RL DEPTH TENEMENTID PROSPECT |\STARTDATE ENDDATE [ DDHName Pla
Geog raphlc one platform 2 525076 6418748 521.2 356 5-106559 | JIGGER wQi7_001
and . 3 525929 6419724 466.9 439.2 ML 5463 JIGGER WQi7_002
h . G eosclience 4 525081 £410725 468 372.6 ML 5463 NIGGER wQ17_003
topodara IC 5 525876 6419723 466.3 402 ML 5463 JIGGER waQ17_o04
p g p |nteg ra-tor 6 526134 6420176 466.4 353.6 ML 5463 JIGGER -Reb- 04-mafs-81 WQ17_005
datasets 7 526201 6420458 466 367.9 ML5463 | JIGGER -81  09-mdrs-81 WQ17_006
REGIONAL \anv- 01-jfnv-69 69-1
- 3D Surface Of JIGGER -mkars- -flars-81 WQ17_007
515 NGGER -ma frars-81 WQ17_008
the 10 19fmars-81 WQ17_009
unconformity ’ b ’ 2f-mars-81 Wa17_010
- 505 wQs1_011
and geolog|cal QA / QC ° . (D N 17-Apr-1981 was1 012
500 o ® s ® 17-Apr-1981 2P-Apr-1981 WQS1_013
map - Re move ® ® L] e 24-Apr-1981\ f1-May-1981 WQS2_014
hvsi | 195 ‘ ' 8 P 05-May-1981{11-May-1981 WQs2_015
- Geop ysSica unecessary 450 o ® ® e 09-Feb-1982/ \6-Feb-1982 WQS1_016
d ata ® ® ® ° 17-Feb-198] 2\-Feb-1982 WQs2_017
COl umns ; 485 . . . . 22-Feb-1982 28\ Feb-1982 WQS2_018
_ Dr| I I hOIe . 3 ' 28-Feb-1982  O§-mars-82 WQ52_019
_ _ - Creation Of 480 ! ! ! 0 mars-82 WQS2_020
campaign with | ificati e e g e o ars-82 WQ52_021
- classifications ors52 Was2_02
locations and b . hd rs-82 Was2_023
- 20-mdrs-82 WQ52_024
attaCh ed M an ag eme nt 465 ’ ’ ’ 20-ma\s-82 WQS2_025
H 30-mary-82 WQ52_026
geOIOg ICaI/ Of m ISSI ng 460 26-mars\82 WQ52_027
geochemical data o e s e
1 H . . ' . . o Vi wos 2% Bk o -
properues - Unlform Izatlon 450 31-mars-82 04-Apr-1982\ WQ52_030
1] 0.5 1 1.5 2 2.5 3 3.5 4

of units Graphite._Min_Degree [

e WA sclaa W - T R e e S 8
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Data integration

« Data import into private server of Geoscience Integrator

* AcQuire database

Project
[
®|NTEGRATOR

Universite de Lorraine
@& Data set explorer

@ Data set search

Data sets (tables)

Data fusion ’
drillholes

@ Reporting
©® Forms Neighbourhoods (0)
X Import '

none
@ Tags

Properties (315)

Theme

Drillholes & wells

Tags (0)

none

Data set range

Files/maps/documents (0)

N
nol

@

Drillholes & wells (737)

B File manager Showing first 100 only
Mandatory fields x: 520307 to 535680 CIG__ 100
B Document library drillhole ID y: 5418748 to 6463094 CIG___ 101 A
% (m) z: 449 to 522 CiG__ 101
Q@ Maps/plans/sections y (m) CiG__102___
z (m) CiG__ 103
B Project settings » length (m) CIG__ 104
CIG__ 105
Path fields ClG___ 1068
drillhale 1D CIG___ 107
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Data visualisation

® Geoscience ANALYST 3.3

File Utilities Geophysics Panels Views Help
Objects 8| |0 «& WELT & O 4 Geoscience INTEGRATOR A O €
|® | ” ” T ‘ . . Visuals ~
=~ P - c0science
Name Type — ' NALYST Show Bounding Box Name : [_]
v ‘o Workspace
v Universite de Lorraine Gieigianek
v [Z] 0 drillholes & wells Bounding Box
v drillholes
v Query 16 Nov 2021 12:22... From: X: [520307.012] Y: [6418748/2] Z: [440.00 [3] 'Q}
WC__ 522
WC__523__ 1 To: X: [535690.12] Y: [6463094/2] Z: [522.00 [2] 'Q}
WC__ 524
WC___ 525 Reset to max 2 standard deviations
WC__ 528
WC__ 529 B X extent B ¥ extent K Z extent
WC__ 530 .
WC__ 531 Drillholes
WC__ 532 |
WC__533-1_
WC_ 534 Check all Uncheck all
WC__535__ ” CJcG_ 1 ~
WC__ 535-1_ i —
WC__537-1 Oac__2_
v -
— - Jac__ 3
we 238 M1 e Ai hd
WC__ 539 < >
WC__ 539-1_ Visual Parameters ~ Geoscience INTEGRATOR
WC_540__ Data Colours A O €
WC___ 540A_ ~
WC__541__ 'graphite_min_degree' within Query 16 Nov 2021 12:22:40 ~  (28) ¢
gg—gii— Min : 0.00 Mean: 1.71 Std. Dev : 1.2174
v iewl
We_ a4 Viewport _[RZDIRIONENIENSY Max : 4.00 Median : 0.00 Variance : 1.4820
WC__ 545 2 Workspace drillholes wc 547 Interval logs Foint logs _ B
WC__ 546 = 0 of 13754 Intirval logs selected _ _ _ — B - 140
“ WC_ 547 Drillhole TO &4 alt arailization dearee [@4 alt bleaching dearee [@4 alt chloritization dearee [@4 alt hemat ~ L M 1120
[] 125 alt_argilization_deg... 0 1.9
[] 125 alt_bleaching_degree 4 100
o 1 2.0
[] 123 alt_chloritization_de... j 0
— 2 2.1 80
Controls 8 0 £
Key(s)/Button(s) Action & 3 2z 160
v Navigation 4 23 140
[ Left click Select / rotate / pan (map view) 5 24 = 40
[ Ctrl + Leftclick  Multi-select 6 25 al (
P R - _ . N 1 1 1 1 | 0 :'— —
i:z;l LTVﬁKCHCK\M ,:\rea{dsele?t nodes (drag) < > 2 s 2y (',y = o L/202'
_I € c ic an {drag) Console 8 0O graphite_min_degree (499 samples)




Construction of an integrated 3D geomode| (1IN e
progress) e

AIM: provide a general spatial framework inside which
studying spatial heterogeneity of various properties thanks
to IA methods

1) Modelling the main faults

2) Modelling the unconfor
drillhole info

3) Extracting the outcrops &
unconformity (interprete

4) Simulation of facies prop
the unconformity

5) IA methods application i
the model

N
A
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Conclusions and perspectives

« Academic datasets : tests on new projects

« Geosciences integrator, a useful tool to collect, visualize and integrate data

« A first 3D model is in construction using drillholes and interpreted maps at the

unconformity

* Need to integrate geophysical and geochemistry data

« A comparison of integrated data with Footprints data on MacArthur Millennium

lineament is planned

- P o e TS ST
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Thanks for your attention
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