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AS THE CREWS CHANGE, A NEW DIMENSION IS  INTRODUCED FOR MAINTAINING 
OUR HISTORIC AL KNOWLEDGE BASE .

WILL  OUR INDUSTRY LOSE  ITS  H ISTORY?
MAYBE  NOT.

WE C AN PREVENT THIS  FROM HAPPENING WITH FOCUS AND 
EFFORT.



HOW MUCH KNOWLEDGE IS IN THE OLD DOCUMENTS THAT HAVE 
SUPPORTED THE INDUSTRY OVER THE YEARS?  A LOT.



SINCE 2016 -THE STATE OF THE US OIL PRICE

Information continues to be accumulated. 

Information will change hands.

AN UNPRECEDENTED DISRUPTION IS OCCURRING RIGHT 

NOW.  

WILL WE SUFFER LEAKS IN OUR HISTORICAL DATA? 

ABSOLUTELY.



MANY UNCONVERTED HISTORICAL 
MAPS AND DOCUMENTS STILL EXIST

OF THESE POTENTIAL “DATA-RESOURCE RESERVES” –
MANY REMAIN “YET TO BE CAPTURED”



90%
QUANTITY OF USEABLE GEOSCIENCE DATA THAT IS 

HISTORICAL - REMAINING FROM ORIGINAL SOURCES 
DATING BACK MANY DECADES



GEOLOGICAL SURVEYING AND MAPPING HAVE CHANGED



SURVEYING AND 
MAPPING CHANGES 

THROUGH TIME. 
ORIGINAL HISTORY 

STILL THE 
IMPORTANT BASE 
KNOWLEDGE TO 

RETAIN.

Credits:  Penn State, AAPG, USGS, TNRIS, 
Observablehq.com, Ellen West Nodwell Family 

Photography Collection

 Cost of Surveys 
 Efficiency of Surveys and Mapping
 Data Accuracy
 Data Density and Size

1910-1940’s

Hand made maps from 
geological land surveys. 

Aerial photo surveys 
emerging. 1930’s –
libraries created.

1950’s

The emerging 
continuation of 

building collection 
libraries of paper maps 
and reports critical to 
petroleum exploration 

and production.

1960-70’s

Post-WW2 wider 
commercial use of 
aerial photos for 
Interpretation

1980’s

Emerging use of 
land-sat surveys in 

mapping earth 
features

1990’s

Emerging use of GPS 
devices for commercial 

surveying. Data exchange 
formats increasingly used 

to build data sets for 
digital mapping

2000’s

Digital data driven 
mapping becomes a 

more standard method. 
3 and 4D mapping 

emerging.

2010’s

More ubiquitous and 
integrated data 

driven mapping from 
digital sources in web 

interfaces

2020...

Data interpretation 
& mapping systems 

integrated with 
charts and other 

visualizations – more 
emerging on the 

web.

INCREASING SOPHISTICATION IN METHODS, TECHNOLOGY, AND USE OF DATA INTEGRATION

Presenter
Presentation Notes
From “a2d” 
SURVEYS and the COLLECTED RESULTS 
As they are TRANSLATED, INTERPRETED, and VISUALIZED�have been CHANGING THROUGH TIME
Important note that in our project, 1939 aerial photo surveys were used as a base to the beautiful maps we transformed in our work.



DATA VIZ – AND ALL THE “NEW DATA TECH” 
HAS BEEN TRENDING.

SNAZZY COOL DATA TRICKS ARE, TOO!

BUT.. . “          ” DATA VALIDATION?
NOT SO MUCH 

THE TIMES, THEY ARE A CHANGIN’. . .

THOSE OLD PAPER MAPS? 

TRASH OR TREASURE?  IT DEPENDS.

Presenter
Presentation Notes
“Manual data validation” requires a different skill set. �It is more difficult. It is not glamorous. �Plus, IT is labor intensive ($+)�however...“YGWYPF” �human Data QC, and validation are critical FOR YIELDING Quality-assured geodata transformed�from historical “paper”



DATA TECH TRENDS - DATA MINING – “AI” – “ML” – ETC.

• Appears very “automagical” - very compelling ways to extract data from a variety of 
“information resource-rich targets”

• Watch out for unexpected outcomes

• People doing the work - “blended experience and skillsets” are very important.

• Hold onto that thought.

1900’s data miners

Presenter
Presentation Notes
All very “automagical” -  very compelling ways to extract data from a variety of “information resource-rich targets”
However, like mining or drilling for natural resources, there can be hazards and there can be poor outcomes if certain steps are not taken.
Having people with decades of “blended experience and skillsets” is important.
Hold onto that thought.




ARE THE OLD MAPS AND DOCUMENTS TRASH OR TREASURE?
SOME CONSIDERATIONS 

90% of all usable geoscience data is historical. 

Geodata can be cheap and EZ to create...  It might “look” ok... 

But it might be worthless.  THE DEVIL IS IN THE DETAILS

Process + people with relevant experience are required

Level of effort required? Usually a lot.  It depends on if you 
want useable geodata...

Initial analysis and assessment – very important!

Presenter
Presentation Notes
90% of all usable geoscience data is historical.  Something to think about.  
It is easy to cheaply create something that appears useable but, might actually be worthless unless the methods used include the right steps.  
THE DEVIL IS IN THE DETAILS in HOW the information is transformed. Process + the experience held by the people who are doing the work.
What level of effort does it take to transform the “information on a map” into “useable geo-data”?  Usually a lot.  It depends.
Initial analysis and assessment – very important!




TREASURE.  ALL ABOUT REDUCING RISK AND 
INCREASING FUTURE VALUE – INCREASING THE 

RETURN ON INVESTMENTS OVER TIME
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AOI has known 
potential 
High risk remote 
location
Limited 
information 
available
Needs further 
exploration
No data? What to 
do?
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Discovered in file 
rooms, on share 
drives, cleaning 
out storage...

“Gold nuggets?”

Possible treasure 
finds!
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Transform old 
maps and docs to 
digital data

Greater insight!

New projects = 
new potential 
revenue
Return on 
investment = 
VALUE



A NEW WAY OF LOOKING AT 
OLD MAPS

Handmade 
Maps
• Survey Expedition 

Records
• Interpretations
• Scanned maps and 

information
• Rich information 

annotations

Digitized Using 
GIS Tools
• Reviewed Scans
• Researched and 

Analyzed Original 
Context

• Georeferenced to 
a common CRS

• Captured 
Attributes

• Created 
Symbology

Geodatabase 
and Digital 
Maps
• Organized into 

feature sets and 
domains

• Fully organized 
utilizing templates 
from standard 
models

• Current mapping 
standards



PRODUCING USEFUL RICH QUALITY DIGITAL 
GEOINFORMATION FROM “OLD PAPER” REQUIRED 

SEVERAL KEY COMPONENTS OF WORK

1 . A S S E S S M E N T  O F  T H E  O R I G I N A L  S O U R C E S  B Y  E X P E R I E N C E D  
P E O P L E

2 . A N A LYS I S  A N D  T I M E  E S T I M AT I O N  F O R  D O I N G  T H E  J O B
3 . D O I N G  A N Y  R E Q U I R E D  H I S TO R I C A L  R E S E A R C H  O N  T H E  F LY
4 . G E O D E T I C  O P E R AT I O N S  ( I M P O RTA N T  A N D  H A R D  WO R K ! )
5 . DATA  M O D E L I N G  B A S E D  O N  S TA N DA R D S  A N D  C O N T E N T
6 . P E O P L E  D I G I T I Z I N G  I N  C O N C E RT
7 . DATA  O P E R AT I O N S  U S I N G  L AT E S T  TO O L S  &  T E C H  C R E AT I V E LY
8 . C ROW D - WO R K I N G  V I RT UA L LY  W I T H  C O N T I N U O U S  

C O L L A B O R AT I O N  - AG I L E  S T Y L E !
9 . Q UA L I T Y  A S S U R A N C E  A S  W E  G O  – C L E A N !  C L E A N !  C L E A N !
1 0 . D E L I V E RY  A N D  D O C U M E N TAT I O N  TO  E N D  C L I E N T.



OLD MAPS – NEW DATA – RECOGNIZED VALUE

Method

• Combined people experience and new tech methods to transform history into 
reusable geodata.

• “Online” crowd-source type applications – collaboration and efficiency.

Data
Delivery

• The geodatabase delivers wide capabilities for integration with new data as the 
asset is explored and developed.

• Extensibility is virtually unlimited

Value

• Return-on-investment - value of the data is realized with the first successful 
project

• Each successful project increases data value

Presenter
Presentation Notes
Where there was little data before, old maps can yield useable data.  Repeat:  90% of usable geoscience data is historical.
New ideas merged with historical knowledge, expertise and need yielded end-results that were of high quality.
Use of “online” crowd-source type applications to achieve some tasks using multiple people in a secure environment to accomplish work in a shorter period of time.
Editable data is best.  Accuracy can be “ground-truth” validated, and adjusted accordingly, through time.
Establishing a database enables the addition of new data to build on original versions.
Once wells are drilled, well control can be added to validate the earlier findings or correct historical values.
New surveys can be added to extend the areas of interest.
With each successful discovery where the data was used to achieve it, the value of the data increases.  
THIS IS WHERE THE “ROI” – RETURN-ON-INVESTMENT – OF THE DATA IS REALIZED.




TRASH TO TREASURE - THE VALUE PROPOSITION

HISTORICAL KNOWLEDGE CAPTURED

• Transformed and cleaned in the process = quality assured data

• No “reinvention of the wheel”

• Important note that in our project, 1939 aerial photo surveys were 
used as a base for the beautiful maps we transformed in our work.

RISK MANAGEMENT

• Can’t see through the trees? Can’t see through clouds? A2D of old 
on-the-ground surveys!

• Value of digital transformation vs. new surveys in “difficult areas”?  
PRICELESS.

• Cultural and environmental risks mitigated as much as possible!

Presenter
Presentation Notes
We “cleanse as we transform” as we are turning old maps into useable geospatial data. Our experience and skills are applied.  The hands-on cannot be automated.  Yet, we can use “new tech”.
The digital data, created and delivered will be used for future interpretation and support of projects for exploration and production.
Depending on the availability of data for mapping and analysis is available for the given AOI, and the value of the area in terms of future profitability -
> If there is limited available data, then the project well done, can yield a rate of return (ROI) that makes the project worth doing.




ISSUES 
ENCOUNTERED, 

ADDRESSED 
AND SOLVED!

• Creases and wrinkles in scanned 
images

• Unknown symbology where there 
were no legends

• Geological and areal context

• Measures captured from the map

• Communication across time zones

• Software crashes

• Iterative QC requirements

Presenter
Presentation Notes
Creases and wrinkles of folded paper maps caused geodetic challenges when scanned and georeferenced!
Unknown symbology where there were no legends!  The team put on their search wheels and figured it out.  We had a great extended group of resources and helpers.
Research time was required to dig and learn details about  “back-in-the-day” local geological context.  This was required, but added time to the project.
How to measure utilizing modern-day tools to yield useable values? (python magic) One of our team was a wiz at this!
Refining details about the requirements took time (communication across time zones)
Software crashes.  Constant requirement to compress datasets.  This tested the ArcGIS capability to cope with heavy digitizing demands...
Requirement to QC iteratively with multiple mappers was high! Mops and brooms, we cleaned as we went.




WHAT DOES IT TAKE TO BRING OLD MAPS INTO A GEODATABASE OF 
VALUABLE INFORMATION?

CLEAR REQUIREMENTS * (ANALYSIS + EXPERTISE + TOOLS + VALIDATION 
+ COLLABORATION)/PEOPLE * TIME = RESULTS AND LESSONS!

TOP TEN TAKE-AWAYS:

1. This is not a job for “sweatshop digitizers”.  

2. This effort requires a blend of skill-sets –
with experienced people. 

3. From beginning to end – analysis and 
troubleshooting are required throughout! 

4. Coordinate reference systems can be a 
challenge – you need an expert!

5. Research!  Research! And more research! 

6. Understand temporal factors – context –

location – geological mapping standards 
changes over time

7. The efforts to translate all data and maps –
do not underestimate

8. We can adopt today’s tools and adapt to 
this “manual” process

9. Accept the reality that tools, no matter how 
clever, may fall short - human intervention 
and manual steps are required.  Expect the 
unexpected.

10.Necessity is the “mother of invention”

Presenter
Presentation Notes
THIS IS NOT A JOB FOR “SWEATSHOP DIGITIZERS”.  THIS EFFORT REQUIRES A BLEND OF SKILL-SETS – WITH EXPERIENCED PEOPLE. Highly knowledgeable people who have worked in geoscience roles are required to produce high-quality digital geo-data. 
FROM BEGINNING TO END – ANALYSIS AND TROUBLESHOOTING ARE REQUIRED THROUGHOUT!  Understanding everything that is on the hand-made map and accept that there will be surprises as people use available tools to digitize-capture data into an organized structure.
COORDINATE REFRENCE SYSTEMS! Expertise in understanding both historical and modern Coordinate Reference Systems – algorithms for transformation – both the original and the final!  Never under-appreciate Cliff Mugnier’s updates!  Accept that with very old maps, hand made, that this will not be perfect.
RESEARCH!  RESEARCH! AND MORE RESEARCH!  Understand the area of interest – it’s history from the time the surveys were conducted, and the maps were made.  Understand those who were surveying and mapping – their backgrounds, and their intent.  This may require looking for reports, whitepapers, or other documents written by the surveyors at the time.
UNDERSTAND TEMPORAL FACTORS – context – locational – geological mapping standards then and now, across the world - and interpretation cross-references!
THE EFFORTS TO TRANSLATE ALL DATA AND MAPS to modern day mapping standards-in-place in the location of the interpreters are large.
WE CAN ADOPT TODAY’S TOOLS to help get the job done faster and with the greatest amount of accuracy possible.
ACCEPT THE REALITY THAT TOOLS, NO MATTER HOW CLEVER, MAY FALL SHORT - HUMAN INTERVENTION AND MANUAL STEPS ARE REQUIRED.  EXPECT THE UNEXPECTED



NEVER UNDERESTIMATE THE LEARNING OPPORTUNITIES  FOR THE WHOLE PROJECT TEAM!

• Working with handmade artifacts such as antique maps, is a visual exploration into the past.

• The requirement to research, read about, and build a temporal understanding of the geological surveyors and explorers
involved, is an opportunity to understand the challenges that they encountered and overcame without modern technology.

• For remote areas, as many of these places were and are, today, the challenges were great, but the rewards can be recognized
years into the future if the knowledge is carefully translated into modern accessible, useable information.



ANY QUESTIONS?

Contacts:

John Conner, CVV Consulting  -
jconner@ensoco.com

Ellen West Nodwell, IntegraShare 
Dimensions, Incorporated –

ellen.nodwell@integrashare.com

Marcus Sanders, Sanders Digital 
Ventures and TAMU GIST student

Thanks to Our Customers:

Jennifer Broadbent and Adam Pring 
- Katalyst Data Management, 

Australia

Amy Weiss - Oil Search, PNG

Credits:

John Conner, EIA.gov, AAPG, 
USGS, Penn State, TNRIS, 

Observablehq.com, ellenspictures-
creative, Ellen West Nodwell 

Family Photography Collection 
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