BIG DATA AND MINERAL
EXPLORATION,

HOW TO BE AN
ORGANISED DATA
HOARDER
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I INTRODUCTION

Explosion of hew data sources:
A local and national government,

A research institutes

A and individual explorers.

Geoscientists have to use an
overload of raw data to drive
progress, innovation and profit.

Data is provided in various
formats , with uniquely attributed
features and at different
resolutions
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All Investments are risks
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Valuable asset

Costly, unstructured hoarding

Minimise risk? FE Eo

A Databases and data repositories
A Collect only what you need



DEVELOPING ADATA
WAREHOUSE

THE NEED TO COLLECT DATA EXISTS

DETERMINE THE TYPES OF DATA STAGE 1

DESIGN DATA REPOSITORIES AND DATABASES:S

STAGE 2

STAGE 3



DATA WAREHOUSE Extract
D ES I G N User-friendly sharing

methods and platforms
Access

Security

Collect

Data formats and
relationships
Metadata standards

Store (Critical!)

Software and hardware
Access and security policies
Storage requirements

Ensure there Is room for
growth

REQUIREMENTS
TO CONSIDER

Use

User-friendly sharing
methods and platforms

AcCcess
Security

Update

User-friendly sharing
methods and
platforms

Access
Security



CHOOSING THE
RIGHT SOFTWARE

AVOID

A Expensive software that is not

suitable for your needs

A Takes a lot of time to implement

A Presents a steep
learning curve

for staff

CHOQOSE FIT FOR

PURPOSE
SOFTWARE

DONAT BE SEDU
THE IMPRESSIVE

SOFTWARE AVAILABLE
YOUARE NOT YED

CONSIDER THE
FOLLOWING

A | can store the type and
size data | need

A It is compatible with
existing hardware,
software and network

capabillities

A It has efficient disaster

recovery routines

A Leaves room to grow
without compromising

efficiency



I TYPES OHDATA

STRUCTURED DATA

Highly organised

Stored in fields and rows

Simple to search, enter, store,
guery and analyse in a relational
database

Example:

Spatial vector data (point, line or
polygon) and a related table of
attributes 1.e. drill holes and drill
logs, geochemistry and assays

UNSTRUCTURED DATA

Unorganised internal structure
doesn't fit into relational
databases

Analysing can be laborious and
time -consuming

More likely to get lost or
corrupted left unmanaged.

Examples:
Non-spatial: documents, images,
pdfs, e-mails and account files

Spatial data: Geophysical grids,
aerial photographs, geology maps
Or gE\I\IFf\'FI\IFI\V\f\AA ; MMMMM

e




RELATIONAL
DATABASES

SNOWFLAKE
ormalises and reduces the

dimensions of datasets
Stores attributes 1 n one Ylidvek bifibutes into

STAR

table e.g. a single shapefile of separate tables that relate to
points and their attributes In a main table by using a

the attribute table foreign key

Malin Issue: Recommended for

Space they occupy Tables with sparsely
Uncontr_olled growth populated attributes, e.qg drill
Empty fields hole tables and their related

assay values, survey values
and lithology logs.

Slow to query and analyse




SNOWFLAKE
RELATIONAL
DATABASE
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RELATIONAL

Model.Model Subset 1l.Diagram 1

—]dbo.DD_RPT_GENERAL
=J]Column &2 Datatype NN Comment
# =RPT_ID int A.uto-ger.lerated integer —1dbo.DD_SGC_SAMPLE
75 RPT_CODE varchar(15) ' [7]| First EL in HO100 (6 chars) + '+ Y... |_| N K —Column J O%Datatype NN Comment
= RPT_TYPE varchar(10) [ | Annual, Relinquishment, Final . ?? = RPT_ID it T
RI har(9 IGS RI I SR — = t —
LSRN vasnans)  IENTIE= N ¥alls Brrepor | RPT_ID ? =SAMPLEID varchar(10) sample ID
= UNPROCDATA | varchar(100) []| Data in DIGS not yet in GBIS ] = -
~ =]PERIODEND | date ' [#] | HO004 - reporting period end f# =FLE ID it Ells 1D, FIS
75TENEM ENT varchar(50) ’7 HO100 - tenement eg. ElL4242 ] _==JEASTLON float | eaStI?gﬂﬂIngUde
=]HOLDER varchar(100) | [*|| HO101 - tenement holder | == NRTHLAT | float : | [#] | northing/latitude
=J]OPERATOR | varchar(100) | [|| HO106 - Tenement operator —————e@ =JZONE | smallint (B ———
=] PROJNAME varchar(100) " []| HO102 - project name o ] ~@ =] COORDSYS | char(3) | Coord-xnate system - A66=AMG-AG...
—]VALIDATED | bit || Data loaded validated against DIG... , LBV AT I [rect | El} slevation
= ——— —— = T — LINK: —] SAMPCODE |varchar(10) | [7] sample type eg. SDG LINK:
=J]dbo.DD_GCH_META snsraniomation; abott e teport ey lefement, ;RErog eng eale FILE 1D =] LITHCODE | varchar(10) | [7]| lithology code .
' NN = = 7 B 200) 1. FILE_ID, SAMPLEID
=JColumn | g% Datatype NN Comment 5 ~ =IREMARKS il varchar(200) [] 2 3
}7? =] FILE_ID int ID for File submitted W =] UPDATED | date [T7] | Date record was last updated
,? 7éASS_ID e | Al Alite 1D for As=ay slemant mathad =] SAMPCODE_ORIG, varchar(10) [[7]| Criginal sample code as provided ...
== ELEMENT | varchar(10) | | eg. Au, Fe, from, to, MGA_E Surface sample details - eg. location, elevation —1dbo.DD_SGC_DATA
I | t ~
=] ASSAYCODE]| varchar(10) | eg. IC587, FA50 =JIColumn o% Datatype NN‘ Comment
75 UI}”,TS ] ,;,Xa,rcl‘af(,lo,),,.‘,,,,ke,g,:PBTLo/?i fnejres l_l NK‘ ,2?,5 FILE_ID int | 1D for File submitted
~ =DETLIMIT | real | [ | detection limit LINK: . _: 7? =1 SAMPLEID Yarcha((‘l 0) ‘\ kSample ID
7EACCURACY | real | 7;’ accuracy of measurement FI LE I D RPT_I D ?? EASS_'D int | ID for Assay element, method
=] UPDETLIMIT | real | [[] | upper detection limit — { LINK: = RESULT | real | measured quantity
Geochemical assay meta data - eg. units of measure, detection limits —l1dbo.DD_RPT_FILE | RPT ID Assay results for a surface sample
—J]Column % Datatype NN Comment =
¥ =FILE_ID int Unique ID for File, auto number DD—RPT—GEN ERAL LINK:
. = . -
! RPT_ID int ID for Report submitted
?WgrPRO_CESSOR | varchar(30) I S Name of r:[;erson processing data | —1dbo.DD_LOC_DATA FI LE—I D’ ASS—I D
—dbo.DD_LOC_META ~ =]ORGANISATION varchar(30) | [ Organisation they belong to SCElump S Batape | NN [Eemet DD_GCH_META
= — 1 =] PROCDATE date [[] Date file was processed ‘#R = RPT_ID int ID for Report submitted
=—]Column | 2. Datatype NN Comment = — - - 3 HOLEID har(10 Drill hole ID
- ELEID = : 5 for Flla submited _ =FILETYPE varchar(5) ]/ LOC, DGC, SGC, SVY - File template r = varchar(10) | Drill hole
f? = = ! - = FILENAME varchar(50) | [[] Name of file loaded into database ? = FILE_ID | int ] ID for File submitted
EJEASTo S yamhai(lo) ) Easting Sysiam 6o MOA E ~ =]FEATURE | varchar(30) | [ | HO500 Surveyed feature =] PROJECT varchar(4) | [ Link to GB tables, MIN
= EASTUNIT varchar(16) | [ | Easting unit eg metres, degrees =] GEODATUM varchar(20) | [| HO0501 Geodectic datum =]SITE_ID varchar(16) | [ Link to GB tables, Site ID
L EJEASTACGLR - Ji6a) [} Easting sccuracy LINK: ~ =]VERTDATUM |varchar(20) | [] HO0502 Vertical Datum ~ =]EASTLON float [¥] | easting/longitude
=INTHSYS varchar(10) | [] Narthing Systam: e MGA N _ ; =] PROJECTION | varchar(20) | [| HO503 Projection =INRTHLAT float | northing/latitude
=] NTHUNIT ; varchar(16) | [] North!ng unit eg metres, degrees Fl I—E_I D =]LOCALGRID varchar(20) | [ || . =] ZONE smallint | Projection zone
=]NTHACCUR | real | [] | Northing accuracy =] COORDSYS varchar(10) | [~ | H1000/HO0504 Coordinate System =]COORDSYS | char(3) | [7]] Coordinate system - A66=AMG-AG...
=] ELEVUNIT varchar(16) | [7]| Elevation unit eg metres =] ZONE int ]| HO505 Projection Zone LINK: —] TOTDEPTH real [ total depth, EOH
_ =J]ELEVACCUR real | [F1] Elovation accuiracy =ISVYINSTR | varchar(30) | [|| HO506 Suvey Instrument FILE ID =] DRILLCODE varchar(12) | [#] Code for Drill Type eg. DD, RAB
|— AR vachar(1s)| [F]] Total Depth Units eg matres =] SVYCOMPANY | varchar(30) | [1]| H0O507 Survey Company = =]DIP real [*]| Dip / Inclination of drill hole at collar
=] TDACCUR [real | [ Tarlidepyaceuacy, =] ACQSTART date [ ]| H0200 data acquisition start =]AZIMUTH real ]| Azimuth / Direction of drillhole atc...
= DIPUNIT | varchar(16) | [7] | dip unit eg: degrees =] ACQEND nchar(20) ]| HO201 data acquisition end =] ELEVATION real | elevation
= elen i | [[]| Accuracy of dip measurement =] REMARKS varchar(100)| [-]  HO900 Remarks =] DATE_DRILLED | date ] Date hole was drilled
AZIMUTHUNIT | varchar(16 Azimuth unit eg: degree_ma I
EAZIMUTHACCUR‘ : ae)| 1 A : - = tt? S . File submitted as part of a report, data from file header H* =] REMARKS varchar(200) | [7] | remarks or comments
= LES | [[1] Aceuracy of azimuth measuremen =] UPDATED date PD | Date record was last updated
\Drill hole collar meta data - coordinate system, units etc [ Drill hole collar locations
|
l
—1dbo.DD_SVY META LINK: LINK: LINK:
=IColumn | SDaiatype; | Gomment FILE 1D RPT_ID, HOLEID RPT_ID, HOLEID
?? =XFILE_ID int ID for File submitted LINK: -
= DEPTHUNIT i varchar(16) | [] | depth units eg. metres Fl LE_I D E:jdbo.DD_DGC_SAMPLE —]dbo.DD_SVY_DATA
=JDEPTHACCUR | real | [[]] depth accuracy =] Column &% Datatype NN Comment =] Column &% Datatype NN Comment
== DIPUNIT varchar(16) ‘ =] | dip units eg. degrees E 5 : 3 ” n
L érDlpACCUR Tt i Bl 1 i BoGr ey f? = RPT_ID int J ID for report submitted ?? ERPT_ID ; int | ID for Report submitted
T S AZIMUTHUNIT 1 har(16 ‘ T th it o }? =] HOLEID varchar(10) Drill hole ID as provided by company ?I,E HOLEID | varchar(10) Drill hole ID
= = = xecharaal] Q az!mu e f =] SAMPLEID | varchar(10) Sample ID as provided by company e f =] DEPTH | real ' depth of reading
=] AZIMUTHACCUR real | [[]] azimuth accuracy - : :
- - }? =] FILE_ID int | ID for File submitted LINK: ? = FILE_ID |int ID for File submitted
\Metadata ECs aoen el = vEyE Satls EEcUi S nval TEE eSS =] SMP_ID int \ | Auto ID for drill sample record 5 = DIP | real ‘ Dip / Inclination of drill hole
LINK: =] TOPP real \ top of interval / from FI LE_I D EAZIMUTH‘ real ' Azimuth / Direction of drill hole
El LE D =] BASE L [#] | base of interval / to D D_RPT_FI LE Survey data for a drillhole - eg. depth, dip,
g ‘=] SAMPCODE | varchar(10) Sample Type, eg: chips, core s
(] =] UPDATED |date ‘ =1 i Date record was last updated
=-]dbo.DD_RPT_CODE Drill hole sam i i
— e ples details - depth interval, sample type
—=—]Column &% Datatype NN Comment
,f?,E,E”:E,—LD int - \ ID for File submitted LINK:
§ =JCODE | varchar(12) CODE - from any text data file ;
' =FIELD1 | varchar(50) column after the code Fl LE_I D, SMP_I D
? =]CODETYPE varchar(5) eg. ASSAY, DRILL, JOB —1dbo.DD_DGC_DATA S loto
=] FIELD2 varchar(50) | [ | | column after that —]Column 2%, Datatype NN Comment Lo
Various code definitions for an exploration report ‘Y2 =]FILE_ID | int ‘ ID for File submitted = g . s .
. 7P =ISMP_ID | int ‘ ID for sample LINK's shown in diagram to assist in understanding data
LINK: !'? =] ASS_ID | int ’ | ID for Assay element, method model| re|ationships_
FILE ID. ASS ID =] RESULT | real | measured quantity Where the related tables are not obvious from the layout of
) ’ - - % 2 S
DD GCH META (A3 resuiisfordiillhole samples the diagram, the related table is explicitly named eg:
— - DD_GCH_META

50 L6

An example of a relational database from the New South Wales Digital Imaging of Geological System (DIGS) database.



DATA REPOSITORY FOR & ashredoa:
UNSTRUCTURED DATA :

H__| Huran Resources Department

| Marketing Department
EII:| Test
. [ Finance Department

Unstructured Relational Database |:| Hurman Resources Deparkment
- [#-[_] Marketing Department

EIG Production
|:| Finance Department
-] Human Resources Department

|:| Marketing Department

é-{ﬁ'ﬂualih{ Management System
El[ﬁ Documents

El[ﬁ Proceduras

E[ﬁ Production
EJE Machining
=Dene

EI|E:I Work Instructions
E@ Safaty
EllEI Risk Assassments
: Mope

“I'm sorry, I 'm just not that into you..."

Sensible Folder tree DonAt s eaul
naming structures, duplicate A eglf ar
conventions simple files ackups

nesting



WHATAS NEXT 7

REVIEW USE EXPAND
Test and ensure data is retrieved Start using your data for projects Start growing your data empire
properly: Train users QAQC datasets to ensure guality and
Add, delete and search for data standardized before adding them
The user sAN feedback wi | | |l ead to
Append, select and update queries additional changes to the design as it Discard poor quality data (e.g. hard to
grows handle formats or not useful to

Verified in different software packages,

_ - projects)
l.e. mining and GIS software

| Ongoing performance monitoring
Document the design

Refresher training



Incorrect unit Spatial projection
conversions Issues

Attributes assigned Misspelled
to the wrong column words

Violating field
types (i.e. text in
numeric fields)

A A
‘ '

Drag and drop
errors




lCONCLUSION

Big Initial investment of
time and resources

Only collect good quality, relevant
data

LLIRNILLS

QLRI

Harness the inherent
energy of your data

Use your data as the energy
that fuels informed decisions

An efficient system that will increase
the value of the data and overall
productivity




THANK YOU

Want to get the most out of your data?
Lett/ad KY

Aenex—

Creating opportunities in the spatial world



