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Plan

e Context: challenge with maintenance
e Geological Map Flow

e Acquisition

e Mapping / interpretation

e Publishing

e Challenges
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Level of development and maintenance

Not Under
Obsolited To be integrate developm
revised well in ent
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https://colorbrewer2.org/

Geological Data Flow
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Geological Map Flow

Acquisition Mapping Publishing

DMT
Data Management Tool 75%
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Another way to look at: Geological Data Flow

Legacy
data
Synthesis Lab .
analysis
Inter- Field data
pretation preparation
: Collect
Analysis new data
or validate legacy
Manggte new at different scale
ata

Canadi

dll

I * I Natural Resources Ressources naturelles
Canada Canada



Field Notes

.
G S C F i e I d B p p Field Books y ’ = Observation Themes
bedrock

Details N 7 | Station
Windows 10 application 2018.07-07

(&l Daily Traverses
Vogler, Kara
Station (318)

Map
olieCl new dala |0 [
Saglek 2018
18CXAK0016

Develop in C#

¥ Sample 19YES0001A02

GeoPackage i
|
GSCField App (June 18th 2019) version 1.44 in pro ".‘

Ti I e P a C ka g e lien . METADATA et F_STATION

geochemistry, assay

geochemistry, RockEval
geochemistry, TOC analysis :I

HEEE
| R
’ geochemistry, organic ﬁ
R
1

Multiple project

geochemistry, Xtract

geochemistry, stable isotope

Spatial information

geochemistry, radio isotope

Format Azimuth Dip/Plunge Surface

Geologic information

I right-hand rule VI I 25 I I 20 I I upper Vv

Dictionnary

Quality
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https://github.com/NRCan/GSC-Field-Application-3
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Collect new data
GSC Field App — To be rebuild

Windows 10 OS Windows 11 is not support screen Android OS
smaller than 9 inch

Windows Hardware Ruggedized is very expensive and it Android ruggerized
will not be available anymore at tablet or Android
smaller than 9 inch phone...

GeoPackage 1.3 Not editable in ArcMap No change will move
to ArcPro

Universal Windows Platform  Only Windows . Net MAUI and

(UWP), Visual studio 2016- XAML for Android —

2023 IOS and Windows...

Tile Package MBTiles

Esri development (free
version)

Ressources naturelles
Canada

Natural Resources
Canada

Not anymore

eological Survey Canada on site data collection fo

i+l
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https://github.com/NRCan/GSC-Field-Application-3
https://learn.microsoft.com/en-us/dotnet/maui/what-is-maui
https://learn.microsoft.com/en-us/dotnet/maui/what-is-maui

application

({0

Control of schema and

dictionnaries SMS

Collect new data
GSC Field App FODR
Why we develop our ﬁ:';';i:::;*mf::::_“i‘;iz; e 5 :

Data will be transfer to
other corporate database

({0

Image DB

—
Project Database
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Acquisition 10

» Win7 (C:) » FieldData_2015_B » photo » 15WGA-L

Collect new data

Type
™ RIMG0036.JPG 2015-07-02 08:50 JPG File 2,2

Desktop tools B 1_Setup.py B i
[# 2_Add_Spatialite_Extension.py

™ RIMG0039.JY | General | Secuiity| Details | Previous Versions|

™ RIMG0040.)

i Property Value -~
H ™ RIMGO041.) =
Python SCf'Ipt E 3_Create_Spatial_Tables.py oo | | Descipton
Title 5
™ RIMG0043.) g E
No interf [# 4_Backup_Photos.py o Y
O Interrace - Al [ - | |
| ﬁ . ™ RIMG0045.)| Tags » Computer » Win7 (C}) » FieldData_2015.B » FieldReports » Project » Photos
S-Merg e-FIeId-D ata'py ™ RIMG0046.)| Comments ™ Preview v Slideshow  Print  E-mail  Newfolder

Few parameters

™ RIMGO047.) Origin Name Date

@ 6_Rename_Photos.py ™ RIMGO04S.I | | Authors

Type
= 1h/GA-LIJDZPl11.jpg 2015-07-02 08:50 JPG File

. ™ RIMG0049.)| Date taken ds - 15WGA-LunBPul.jpgm
I_} ?_C re ate_F iel d_Re po rts. Py ™ RIMG0050. Program name 1 15WGA-LO04PILjpg . e
™ RIMGO05L) Date acquired laces ™ 15WGA-L004P02jpg| | General [ Secuity | Details | Previous Versions|
P . " Copyright ™ 15WGA-LO04P03,jpg|
‘ 8_Plan_Traverse.py = s || m e | [Py Vae B
TOO]S fOI‘ Ele Header I? 9% l& Benork M RMGDOSIA | | = LSWGA-LINROS g | | PCTRIEN P
N itle: L g
_>ample_Reports.py ™ RIMG0054.) Dimensions W 1sweaLoweosipgl | o, Tehery Lake
Metadata to include in photos B 10 Earth R o S oot e i
. ™ 15WGA-L008POLpg Tags Field: lithology
p 1 —C re ate—G oo g I eca I’th_ e p o rt' P}" I RIMG0056.) He"?h' B ™ 15WGA-L008PO2,jpg Comments rock banding
= ™ RIMG0057.) L Modinantal snashiing ™ 15WGA-L010POLjpg| Origin
Geota g photos Ii 1 1_Ge0ta g_Photos,py ™ RIMG0058.) Remove Properties anfenne ™ 15WGA-L012P01jpg Authors Chiis Lawley
™ RIMGO05.) o ™ 15WGA-L012P02,jpg| Date taken 2015-07-02 08:50
Y . .. = - ™ 15Wen L01pnLjpg | | PorEmname RICOH WG4 GPS Ver. 1.00
Environment.ini ™ RIMGO0S0.) C,. o pten, Date soquied
™ AR | ) . JPg Copyright @ Her majesty the Queen in...
X . ™ RIMGO061 1 15WGA-L016P0Ljpg i
Tools to manage data in the field.docx = WALy | | o
= 15WGA-LO16P03jpg) Dimensions 4608 % 2532
™ 15WGA-LOLTPOLjpg) | | width 4608 pivels
I 15WGA-LOLTPO2jpg| | | Height 2592 pinels il
™ 15WGA-L017P03,jpg R
I 15WGA-LO17P04,jpg| | Flemove Propeties and Personal Irformalion
1 15WGA-L017P0S jpg
1 15WGA-L018P0Ljpg oK Cancel ) [ tepb |
1 15WGA-L019P0Li
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Collect new data
UAV

Collect data at another scale
Very high resolution

Derived data

Other sensor (thermal)

Collect water
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Interpretation |
Surficial @ B . i f—

- Legend / Map
|:| Dictionnaries

ArcMap... easy to transfer to ArcPro R [ ] Metadata

Esri Geodatabase

Provide with an MXD with template

Scientific Language

Manage by subtype and domain

Very complex to update

Scientific language is manage in Access database

\/

No tools

100%
mature

Canad
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Interpretation
Bedrock . D -

|:| Field data

|:| Interpretation
- Legend / Map
|:| Dictionnaries

- Metadata

H

Esri Geodatabase

Good structure

[
e Mi %
H B

But need tools develop in ArcMap

Very efficient
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GSC Bedrock Project Manager v X

I ' E I pl etat.( )I l Environment v Project Metadata v Load ~ o ]
I e — . General Bedrock  Surficial  Marine
ERE S e e 5y Geoline Templates
~

B e d ro C k " | Create/Edit vl View v  Select Geoline Symbol Definition LIS ing - Build_CG ~
Completeness

Geoline Templ: ~ Tvee

Report on incomplete metadata

. c ’fault
Esri Geodatabase Seapoint Temp G e Rper isin el
Label Template ’normal Report missing registered samples in SMS
Good structure Create Map Un ’r:onndence Validation
defined

(O Report general statistic on numerical data

Validate Geolin :
LT O Validate XY data vs geometry (Field Station)

Quality Contro ’ not entered

Geological Eve, ~ Generation

O Validate 'ls Boundary' [Gealine)

But need tools develop in ArcMap

P § N @ RN

(O Validate 'Confidence’ [Geoline)

’undefined
Very efficient Correction
(O &pply NULL values for empty attibutes
Nice interface | Geomeu:
. Environment > Project Metadata~ Load ~ B Topology
FeW QA QC tO be done T WSOU[C& (O Find polygons with different labels _
ltems Modification O Find adjacent polygons with the same labels

Scientific language manage with the tools

Find map units without labels

Not Com patlble Wlth AFCP ro Intersect ltems with Study A O Find concealed line beneath selected feature layer

E] Items Description Display

~reate L | Table \ O Find features too small to display (at target scale)
Create Legend Table View
Aol AT e Find features outside spatial domain

I ~ \ y ~
@/ Create Data Bundle (Cartogr
Export Legend (CSV)
065N Import Legend (CSV

065( -
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Synthesis

Legend renderer

Easy to make a legend

Not well integrate in the workflow

Ressources naturelles
Canada

Natural Resources
Canada

i+l

Legend Renderer L3 — O X

. This NOTE legend element is centred on the standard column width and could go on for
Select Legend Table | .o\ ines ifneeded.

CRETACEOUS

LOWER CRETACEOUS

Fields *
’0rda' KH Hassel Formation: sandstone, mudrock, basalt; minor coal
fo"'m KC Christopher Formation: silty shale, silstone
é JURASSIC AND CRETACEOUS
l UPPER JURASSIC AND LOWER CRETACEOUS
Awingak, Deer Bay and ISachesen formations: sandstone, silistone,
Style 1 shale; minor coal

C umassc

UPPER JURASSIC

Style 2
: - Ringnes formation: silty shale, siltstone
Label 1

TRIASSIC AND JURASSIC

UPPER TRIASSIC TO MIDDLE JURASSIC

Label 1 Style . . _ ) )
o Barmrow, Heidberg and Hiccles Cove formations; mainly sandstone; minor
| B

Label 2 NEOPROTEROZOIC

grained; 10-50 m wide; subvertical to steeply dipping.

Thin unit, defined.

Thin unit, inferred.

[C] DEM Image in unit boxes.
[] Auto-calculate number of columns (CGM only)

Sart | | Cancel

'QUATERNARY

FRANKLIN DYKE Diabase, gabbro, orolivine gabbro; medium- to coarse-

Barmrow, Heidberg, Hiccles Cov:
lsachsen formati Sandah

€, Ringnes, Awingak, Deer Bay and
, silistone, shale

Canadia
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Surround
CGM tools

CGM Tools

Create and populate surround information

a2 Layout Wizard AL = O X 16

Select map (data frame) to rotate and position:
[[] Rotate map square to page
[] Adjust data frame to map

e ————

Integrate in ArcMap S

Only in ArcMap...

e an

LOWER RETS AT
- —

R

— v w——- e s
R — LOWES =AYES RN - ——t e
————— —_— —_——=—=— ——
e — - — S .- —— e = - - - . -t
——— —— ~ - ——— - S
- abebebenbend® o= SoTmmmee el L
———— = -

Canadi S gyt —_— -—
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] 1
Publishing

&/ Disseminate Bedrock Data A.l X
Dissimination tools SRS -
| | |
Prepare data to dissiminate ramwiwﬁmmtsdma‘ 1=
=
Select Output Folder *
Only in ArcMap... | | |
Map Name *
| |
Options
Export Field Data

[] Stations (F_STATION)

[] Photos and descriptions (F_PHOTO)

[] Lithological Observation (F_EARTHMAT)
[] Mineralisation Alterations (F_MA)

[] Mineral Description (F_MINERAL)

[] Rock Samples (F_SAMPLE)

[] Structural Measurements (F_STRUC)

[] Legacy publication?

/| Replace P_LEGEND with P_LEGEND_GENERATOR?

e

i+l
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Synthesis
GSC Metadata Editor

Postgres database

HNAP Harmonized North American
Profile (HNAP) - ISO 19115

Interface with PHP Runner

Send info to FGP

Send info to Geoscan

Including link to the publish geodatabase and shapefile

i+l

Natural Resources
Canada

Ressources naturelles
Canada

Quick metadata filter
Metadata ownership |  oficc |  Datadomain | Metadata status _|Metadata compliance| FGP publication Status GIN publication status
All v | All v || All v [l All v | All v I All v || All

(€] [T v]of208pagets) (= || @ | E

N

Enregistrement de métadonnées — Metadata Record

v

D) (Smeree=) (B (&)

Dataset title Key aquifers of Canada

Principaux aquiféres du Canada

Manage metadata ‘E EE‘:" Show complete metadata and Edit General MD: |
L Manage ownership, thumbnail, contacts, keywords, lineage, quality and access Duplicate: | [y
N Delete: | X
Change ownership of the metadata
(= | Chang B Export Text: | &
View metadata XML NAP/HNAP output: XML (en) | XML (fr) View 2 comment(s): | (=)
HTML output: HTML (en) | HTML (fr)

5f130220-123a-11de-8c30-0800200c3a66

Compliance with GSC Compliance assessment based on the GSC Metadata Profile | [F10 Legenc:
metadata profile

General Metadata Group Thumbnzil  Contacts  Keywords Aszoc. Lineage Quality Data Acc.
Request for publication of metadata
RO completed for FGP or GIN Edit FGP and GIN Publication Status: [+fgp FGP and GIN status
publication g FGP View FGP and GIN Publication Status: | fgp FGP !l | [ GiIN—

L GIN

Enregistrement de métadonnées — Metadata Record
Dataset title Proj lative Mean Sea-level Change for the Coastal Regions of Canada (PDF)
Evolution projetée du niveau relatif moyen de la mer pour les régions cétiéres du Canada (PDF)

Manage metadata D %“ Show complete metadata and Edit General MD: ,/
Manage ownership, thumbnail, contacts, keywords, lineage, quality and access
c Delete: | X
w | Change ownership of the metadata

Export Text: | &

View metadata XML NAP/HNAP output: XML (en) | XML (fr)
HTML output: HTML (en) | HTML (fr)

Metadata UUID 8c4e8f29-5a58-2f6f-9aa3-a823c0852b1d

Compliance with GSC Compliance assessment based on the GSC Metadata Profile | gm0 Legend:

metadata profile General Metadzta Group Thumbnail  Contacts  Keywords Assoc. Lineage Quality Data Acc.

e n The General metadata group is compliant but some content is incomplete. Please review before requesting publication to FGP or
Lt GIN. To publish on FGP / GIN, please add GSC keywords profiles, data access options.

(il—

Geoscan

Canadia
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Following publication
Publication Management Tool (PMT)

Purpose
To track the Canadian Geoscience Map (CGM) through
the publication process

Natural Resources Canada

Allows easy access and sharing of publication information
Expedites approval process for managers

Facilitates flagqing any sensitive information to upper
management, Intellectual Property Advisars, as well as
Communications and Portfolio Sector Advisors

Functionalities

Easy to use, web-based, native support of English (French
coming)

Enter, upload, and update publication information

Searches based on various filters, export a CSV file with
results

Workflow tracking through dashboard . .
s to the publications full workflow history Not well implemented in the workflow

te support through an integrated ticketing system External development - $$$
atic email notifications and reminder Develop with Drupal 7 — update to Drupal 9 is hard...
and now 10 (easier from 9)

i+l
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Data Management Plan 20

Manage at all step:
Data Management Plan

Project Summary Study Area Publications Field Work Sampling Campaigns and Samples Lab Analysis Geospatial Data

POStgreS database DMPTOOl General Datasets Geodata Management Data Sharing Storage and Archives Data Responsibilities  Data Integrity Legal Compliance

Interface with PHP Runner Tranng Needs  Management pages v

Q Study Area Publications Q Field Work

Read from G eosca n for General information about the projects List, description and location of related List, description, status and access to List, description, planning, location and

© Project Summary

. R studies areas for the project. Contextual publications related to the project status of field work activities. Status and
pu bI ICatlon EGP Program | GGP Program information for the DMP. management of field observation data and
GEM Program | TGI Program photos
Critical Minerals Program
e SeSEEEE m

List, description, planning, location and List, description, planning, and status of List, description, planning, location and List, description, planning and status of
status of sampling campaigns. Status and laboratory analysis and its associated data status of geospatial datasets related to the general datasets and analytical results
management of sample data project related to the project

Under integration at the
beginning of the process of a

prOjeCt proposal N Geodata Management @® Data Responsiilities

General geospatial data production and Data sharing strategy and listing of data Data storage and archiving plan. Samples Current and post-project data management
management requirements for the project formats for the project storage and conservation considerations responsibilities

= O feos! Gomplance _

Data integrity and data loss risk Confidentiality and legal considerations for Identification of training requirements Grant create and edit rights to additional
assessment for the project the data related to the project related to data collection, production and users for a specific project. Only the
management related to the project original owner of a project can perform this
action

I * I Natural Resources Ressources naturelles
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ngitude
G, 2016/07105 ~105.900911 24926 GPS
2016107105 -105.874255 30266 GPS
2016107105 -105.862068 24466 GPS

5
oogle Chrome
BBl study - Locations
e I a a a S e S et
ine
2016107105 -105.83791 26496 GPS

Sam ple Management System / SAM S e . fan 2 Mr.:e S:S: :: e :: :: 201610705 -105.809648 26147 GPS
aldation. Data Compilation and Data transformation FODR \
- Oracle database

L= Sources manual integration and integration Data Access

LEVEL 0
Access to raw data
(restricted to DBA)

7@

- Image DataBase
. Oracle Database -> Postgres database
- No interface

2014-04-04

LEVEL 1
Access to global geospatial data
(restricted to FODR staff)

geochem.nrean ge.ca

Index Map Query map

- Field Observation Data Repository
. Postgres database / PHP runner

Sorves Goune (1609 Mouse Navigation Keyboard Navigation
Province |All v
. CDoGS - Geochem Database - NEEE |EEEEEEEN
suveytype [~
- Access database e

. Geochron Database
. FoxPro database

Location

Longitude ‘
Latitude

. Link to database for external = EREE

i+l
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https://geochem.nrcan.gc.ca/cdogs/content/main/home_en.htm
https://natural-resources.canada.ca/earth-sciences/earth-sciences-resources/earth-sciences-tools-applications/10790?_gl=1%2A1quvszt%2A_ga%2AMTc3OTExOTkwNC4xNjg0NzM2NzA5%2A_ga_C2N57Y7DX5%2AMTY4NDczNjcwOS4xLjAuMTY4NDczNjc0OC4wLjAuMA..
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Challenges with old projects

e Tools development
e Software reliance

e OS change

e Windows 11 and 9 inch screen to collect field data

Canadi
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Challenges with old projects

e Go to Open software
e Willingness to use open software

e Go to Open data

e Real challenge is the format, schema and metadata

e Go to Cloud

e New approach to manage and deliver data maybe
e Not a big hard drive
o How to integrate those new tools available through the cloud

Canad
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Challenges in a new environment

e New Political Relationship
e Provinces and Territories (Partner and Sample already collected)
e Indigenous group (Partner, Field and Sample already collected)

® New Security Policy
o “Software” Development must follow strics rules (paper more)

e FAIR

e Findable, Accessible, Interoperable and Reusable

Canad

dI1ddd
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Canada

© His Majesty the King in Right of Canada, as represented by the Minister of Natural Resources, 2023

anada
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