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Alternative Title 

“Indulgence”

The Triumph of Pan 1636, Nicolas Poussin



Questions

• Was the 1980’s the "Golden Age" of 
Petrophysics?

• What was Formation Evaluation like 35 years 
ago?

• Was / Is it the same as today?

• Would we do things differently? 

• Why would we do things differently? and if so 
what?

• If things are different what drives petrophysical 
change?



What makes a Petrophysicist?

• At Leckhampton Hill, the thickest and most complete sections of
Inferior Oolite rocks anywhere in the country are exposed.

• The rocks that from the Cotswold Escarpment are almost exclusively
marine, and were formed mainly in warm tropical seas, much like
those around Bermuda today.

• This sea was teeming with shellfish and corals, now preserved as
fossils in the rocks.

• The clear seas in which limestone formed were eventually changed
radically about 300 million years ago as rivers carrying debris eroded
from an emerging mountain range far the north carried mud and sand
down to their deltas.

• As the deltas spread out, they covered the limestone, first with mud, and
then, as they advanced out to sea, with grit.



Australia 1982

12.13.8514.19.103

Jim Jess, Bruce Doull and friend (Helen D'Amico)

Rock the Casbah

1982 Grange Ave Price (ex-tax) AU$710



History

ἱστορία

Historia

"inquiry, knowledge acquired by 
investigation"



A Brief History of Petrophysics

Shell (Interpreted Log Data – Petrophysics)
• Archie, G.E. (1942)
• An empirical quantitative relationship 

between porosity, electrical conductivity, and 
brine saturation of rocks. 

• Laid the foundation for modern well log 
interpretation

• Pickett Plot – A graphical representation of 
Archie Equation

• MH Waxman- LJM Smits (1968)
• An equation that relates the electrical 

conductivity of a water-saturated shaly sand

Service companies (Acquired Log Data)
• Schlumberger founded in 1926 by brothers 

Conrad and Marcel Schlumberger and 
recorded the first-ever electrical resistivity well 
log in 1927

• Halliburton, Baker Hughes, Weatherford
Typical logging combo:
• 1936/1950s: Spontaneous Potential, 

Resistivity.
• 1950s/60s: Gamma Ray (GR), Neutron, 

Microlog
• 1970s/80s: Sonic, Density, Fluid sampling, 

Digital data. Data transmission started 



A Brief History of Core

• “Particular attention is being paid to the 

development of rapid, routine methods 
for measuring physical characteristics of 
sandstone, such as permeability, porosity 
and grain size, as well as the sand's fluid 
content. Pyle, H. C., & Sherborne, J. E. 
(1939, December 1). Core Analysis. 

Society of Petroleum Engineers

• In February 2016 Core Laboratories’ 
celebrated 80th anniversary, founded in 
1936.

• During 1930’s James A. Lewis worked on 
the determination of the permeability 
coefficient of a porous media and W. L. 
(Bill) Horner, conceived the summation 
of fluids method for measuring porosity 
by adding the oil and water content and 

void space in a core sample.

• 1946 drill cuttings analysis and “mud 
logging” vehicles at the well site.

• 1957 the core-gamma introduced

• The Dean-Stark apparatus is a piece of 
laboratory glassware used in synthetic 
chemistry to collect water - was invented 
by E. W. Dean and D. D. Stark in 1920 for 
determination of the water content in 
petroleum

• Henry Darcy (10 June 1803 – 3 January 

1858) Darcy's law is the equation that 

defines the ability of a fluid to flow 
through a porous media such as rock. 

• Kozeny–Carman equation: first proposed 
by Kozeny (1927)later modified by 
Carman (1937, 1956).



A Brief History of Drill Stem Tests

• First commercial drill stem test in 
1926

• In the 1950s, Schlumberger 
introduced a method for testing 
formations using wireline at most 2 
samples/pressures

• RFT (1975) – more an RE tool than 
PP but a game changer with 
multiple tests (morphed into MDT –
or other e.g. Reservoir 
Characterisation Instrument; RCI)

• DST’s used to determine the 
productive capacity, pressure, 
permeability or the extent of an oil 
or gas reservoir.

A) Run in hole, gauge measuring hydrostatic 

pressure of mud column; (B) initial flow period; 
(C) initial buildup; (D) final flow period; (E) final 

buildup; and (F) release packer and pulling out 
of hole.



A Brief History of Computers

• Abacus: c 5000 years
• 1642 Blaise Pascal invented an adding 

machine based on mechanical gears in which 
numbers were represented by the cogs on 
the wheels.

• 1830's Charles Babbage, invented a device 
which he called an "Analytical Engine". His 
design contained the five key characteristics 
of modern computers:-

1. An input device
2. Storage for numbers waiting to be processed
3. A processor or number calculator
4. A unit to control the task and the sequence of 

its calculations
5. An output device

• The Generations of Computers
• First Generation (1943-1958): First 

commercial computers. The main defining 
feature were vacuum tubes 

• Second Generation (1959-1964): Transistors 
capable of performing many of the same 
tasks as vacuum tubes but were only a 
fraction of the size. Transistors were smaller, 
faster, more reliable and consumed less 
electricity. The development of computer 
languages occurred during this period 

• The Third Generation (1965-1970): 
Introduced first integrated circuit (IC) and 
multi-tasking

• The Fourth Generation (1971-present): A 
continuum of gradual miniaturisation. 

1X 3.5” 1.44 MB Disk Drive

$3199 = 40MB / Colour VGA



Computers 1982

• TIME magazine alters its annual tradition of 
naming a "Man of the Year," choosing instead 
to name the personal computer its "Machine 
of the Year." 

• In introducing the theme, TIME publisher John 
A. Meyers wrote, "Several human candidates 
might have represented 1982, but none 
symbolized the past year more richly, or will 
be viewed by history as more significant, than 
a machine: the computer.“

• His magazine, he explained, has chronicled the 
change in public opinion with regard to 
computers. 

• A senior writer contributed: "computers were 
once regarded as distant, ominous 
abstractions, like Big Brother. In 1982, they 
truly became personalized, brought down to 
scale, so that people could hold, prod and play 
with them." 

• At TIME, the main writer on the project 
completed his work on a typewriter, but 
Meyers noted that the magazine's newsroom 
would upgrade to word processors within a 
year.



Beach Petroleum Office 1986

• Typewriter 
• Paper based office & library
• Individual offices
• Coloured pencils
• Land line phone only
• Telex machine / Fax machine
• Chart books  / Calculators

• Draftsperson
• Drilling Montage
• Report Figures
• Seismic Horizon Maps
• Composite Well Logs

• Tea-lady
• Administration staff
• Secretarial staff
• Receptionist / Switch 

board



First Petrophysical Software

• Computer Logging Units ca 1976.
• Schlumberger Cyber Service Unit 

(CSU). Followed by Multitask 
Acquisition and Imaging System 
(MAXIS) Unit

• CORIBAND & SARABAND – mid 
1970’s

• CORIBAND performed a simple 
Density - Neutron porosity, Vshale 
and Indonesian Equation for Sw 
(with HC correction)

• CYBERLOOK – mid 1980’s
• GLOBAL evolved into ELAN 
• Telemetry: ca 1980. The tools 

become computer peripherals.

• ULTRA: Halliburton
• 1989 Gas and Fuel became my first 

employer to invest in petrophysical 
software

• Robert Charlebois / Hugh Crocker
• Crocker Data Processing Pty. Ltd.
• PETROLOG (Advanced Log Analysis 

Software)
• Fully integrated software package 

that is mature and reliable.(since 
1983) 

• Mincom – Multimin (Steven 
Cheshire 

• 1990’s chart books disappeared and 
the age of the computer was upon 
us!!

• TerraLog / Geolog / Interactive 
Petrophysics



The Field 1986

• Sense of empowerment with a 
simple line of communication

• Stake holder negotiations at the 
pub 

• Compensation deals simple and 
practical

• Data integration - What the 
mudlogger and the mud log said

• Core data & Drill Stem Tests



Otway Basin



Onshore Otway

• Waarre Sandstone

• Pretty Hill Sandstone

• Fractured Basement



Pretty Hill Sandstone - Zeolite 

• The Pretty Hill Formation has a particularly 
complex mineralogy that includes:
• Lithic fragments
• Grain coatings of chlorite
• Glauconite
• K-feldspar 
• Zeolite (laumontite) 

• Zeolites have an open crystalline 
framework with channels and cavities 
forming ‘molecular’ absorbing sieve 
including water molecules

• In addition, laumontite has an ion exchange 
capacity (up to 400 meq/100 g) an order of 
magnitude greater than most clay minerals 
(1–40 meq/100 g).

• In terms of log responses, this means small 
amounts of zeolite in the reservoir may 
potentially have dramatic effects on the 
total rock conductivity.

Gas Sands

Water Sand

DST#1 2857 – 2890 (4.4 MMSCFG/Day)
Haselgrove-1



Haselgrove-2 1994

• Spudded 27 July 1994
• Completed as Pretty Hill Sandstone 

Gas Producer
• Schlumberger logging programme 

with EPT – FMS & GLT using MAXIS 
unit

• Additional Computing power of 
MAXIS allowed FMS to be combined 
with Den-Neut string and to run 
MDT (rather than RFT)

• Films and paper produced
• 3 Cores 2899 – 2950m (good 

recovery), used low invasion coring 
to determine Rw 

• DST 2890 – 2915.5m Flowed gas @ 
7 MMCFGPD 

• Perforated over interval 2910 –
2916m

• Located 5 km south of Penola
• Haselgrove-1 1.5km NW
• Primary objective to increase 

proven gas reserves



Haselgrove-2 1994

• Both Deterministic and Probabilistic evaluation were 
undertaken

• Multimin model was moderate to poor 
• Rw 0.85 @ 25C from low invasion coring
• Array sonic and gas identification from Vp/Vs
• No resistivity contrast – no gas cross-over in Pretty 

Hill Sandstone

GWC



Haselgrove-2 1994

Slowness Time Coherence (STC) Processing



Haselgrove-2 2017

• Core but no SCAL / Capillary Pressure – Saturation Height Functions
• Lots of logs for a low contrast resistivity complex reservoir

• An acoustic solution 



So … What’s Happened

• Data transmission now 
commonplace. Until about 1990 
if you wanted to know what a 
well had found you needed to be 
on the well-site. 

• Now the iPhone will do 
(providing you can get a signal)

• Computing Power has increased 
over the years providing ability 
to run high speed telemetry, 
image logs, NMR, high 
resolution logs 

• Play-backs
• Ability to acquire more and 

more useful or useless data!!
• Over evaluating a reservoir 

because you can. Know what is 
enough and not over the top

• Logging 1990-Today: 
• Logging While Drilling – more an 

offshore game changer
• Down-hole fluid typing, a big MDT 

programme 
• Nuclear Magnetic Resonance 

(NMR), sold as “permeability log” –
a guru tool

• Array Data and Shear slowness
• Image Logs
• Dielectric logs (1982); re-invention 

– a guru tool
• Geochemical logging tools (1982) 

Shale gas and fracability



Answers

• Was the 1980’s the "Golden Age" of Petrophysics?
• An idyllic, often imaginary past time of primordial peace, prosperity, 

and happiness.

• What was Formation Evaluation like 35 years ago? 
• Not unlike today and 70 years ago without the computers

• Was it the same as today?
• Yes a lot of Coring, Logging (wire and mud), Testing

• Would we do things differently? 
• Probably not

• Why? and if so what? 
• Niche areas, Shale gas, Thin beds, Offshore, Geomechanics, Rock 

Physics

• If things are different what drives petrophysical change? 
• The operators or the service companies?
• Answers in search of questions



Petrophysics should be enjoyable

Timboon Cheese

Coonawarra Wine

Koroit Potatoes

Robe Crays
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