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as descriptions of the major oil producing wells in the area.
The discovery of oil in Drake’s well also prompted more de-
tailed geological mapping of the surface and the seeking of 
knowledge of the subsurface. This geological work, starting 
in the 1870s and 1880s, was led by John F. Carll (1828-1904), 
a geologist with the Second Geological Survey of Pennsylva-
nia. Thus, the discovery of oil near Titusville, Pennsylvania, 
prompted the development and publication of detailed maps 
that would not have been made if not for the commercial value 
of petroleum.
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Pre-1900 – Oilwell drilling from the mid-1800s to 1900 was 
predominantly done by the dry hole cable tool percussion drill-
ing.  The cuttings (called drillings) were removed by means of 
an  open-ended bailer.  About one barrel of water was added to 
open hole to make a slurry, helping to suspend the drillings for 
easier bailing.  Hydraulic rotary drilling was used extensively 
by water-well drillers, both in the US and Europe.  Water well 
drillers did not usually work with mud but used clear water to 
sweep the cuttings out of the wellbore.  The cuttings were then 
discarded, and clear water was pumped back down the hole.

1901 to 1929 – With the success of Spindletop in 1901, hy-
draulic rotary drilling became more popular, especially in Tex-
as, Louisiana and California.  There is evidence however, that 
hydraulic rotary drilling with mud was applied successfully in 
Baku, Azerbaijan, prior to Spindletop.  The use of a mud laden 
fluid was deemed to be essential for rotary drilling. Until the 
mid to late 1920s the fluid used was just dirt and water.  Im-
provements to the muds used then occurred by using barite 
for weight control and bentonite for hole cleaning and suspen-
sion. The only other additive used was water.  In most areas 
of North America, cable tool drilling remained the method of 
choice. Documented use of a mud-laden fluid for cable tool 
operations was first reported in 1915.

1930 to 1941 – The first mud sales and service company was 
formed in 1930 as Baroid Sales Company. Building the first 
mud products involved R&D efforts by both the operators and 
the service companies. They quickly developed products to 
solve various problems, such as viscosity control and “wall 
building” fluid loss control. The mud balance replaced mud 
buckets and hydrometers for weight control. Harlan Marsh of 
General Petroleum designed a funnel viscometer for viscos-

ity measurements. Oil Base Inc. was established to market oil 
muds.

1942 to 1946 – World War II severely slowed down R&D 
progress to just maintain oil and gas production for the war 
effort. Mud engineers were usually considered essential to 
the war effort and were exempt from serving in the military. 
Gasoline and rubber tire rationing were a problem for those 
field engineers. The world’s deepest well was drilled in 1944 
to 15,279 ft by Phillips Petroleum in West Texas. A water-
based mud was supplied by Magnet Cove Barium Corpora-
tion (Magcobar).

1947 to 1960 – The number of mud products and mud 
companies expanded greatly after the war.  R&D drilling fluid 
efforts were a high priority of the operators, assisted by the 
mud companies, resulting in improved mud products and rig 
operations. Prior to WWII, Baroid Sales Company maintained 
about 85% market share of the mud business. Most of the 
primary mud sales companies operated through distributors, 
such as lumberyards which had fleets of trucks. The suppli-
ers of barite and bentonite, primarily Baroid and Milwhite 
through the 1930s and Magcobar, IMC Mud Company, and 
Oil Base after the war, were tending toward setting up their 
own distribution systems.  Mud technology, testing, products 
and systems improved dramatically. A number of independent 
mud companies, some fairly large, were established during 
this period. 

1961 to 1985 – Although the API and the AIME had published 
a number of papers on drilling fluid technology, it wasn’t 
until 1961 that the API Committee 13 was established to set 
specifications and recommended practices for the industry. 
The primary mud systems at the time were chemically thinned 
water-based muds and diesel oil-based muds. The defining 
event of this time period was the dramatic depression the drill-
ing industry. The US rig count started the 1980s with about 
4,500 rigs but fell to less than a thousand in three years.  This 
caused a number of mergers and acquisitions as well as bank-
ruptcies in the industry. Another event that affected the mud 
industry was the Santa Barbara oil spill and the resulting rise 
in the EPA’s oversight on the drilling industry.

1986 to 1990 – R&D efforts were much slower due to the 
downturn in the industry. However, because of the scrutiny 
of the US EPA, work was done on waste management and 
replacing diesel and mineral oil with synthetic base fluids. The 
industry began a slow recovery by 1990.  

1991 to 2000 – Drilling was still somewhat depressed 
throughout this decade. But, deep-water and horizontal drill-
ing were being developed and the operators were interested 
in solving problems while drilling such as lost circulation and 
wellbore stability.  Joint industry projects were established to 
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eliminate non-productive time (NPT) due to these issues. Sol-
ids control equipment and waste management improvements 
were developed. The use of chemically thinned, fresh water 
muds was declining in popularity. The use of both organic and 
inorganic brines as drill-in fluids was being established for 
regular drilling.

2001 to today – Wellbore stability techniques and wellbore 
strengthening products and systems became the industry norm. 
A move toward automation has resulted in the development 
of new testing protocols and equipment. The development of 
products and systems, both water-based and non-aqueous, are 
being developed to solve current and future extremes in pres-
sure and temperature.  The movement to establish solids-free 
drilling fluids is ongoing.
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The Scottish geologist Archibald Geikie (1835-1924) 
played a fundamental, but largely unrecognized, role in the 
establishment of the Scottish oil shale industry by providing 
James ‘Paraffin’ young with the critical information about the 
location, thickness and likely areal extent of the organic-rich 
shales during their field visit together in 1858. young then 
used the information to establish where to buy leases to ex-
tract the shales for commercial oil production ahead of his 
competitors. Geikie acquired this critical knowledge as a re-
sult of his work preparing the first map of The Geology in 
the Neighbourhood of Edinburgh published in 1859 and the 
accompanying Memoir, published in 1861. In 1866, Young’s 
Paraffin Light and Mineral Oil Company Limited opened the 
Addiewell works, the largest oil works in the world at the time. 
By the late 1860s, there were no fewer than 120 works distill-
ing oil in Scotland, mostly from the shales of the Lothians, to 
the southeast of Edinburgh. Eventually, more than 22 million 
gallons of crude oil a year was produced in the Midland Val-
ley of Scotland in an industry that employed nearly 40,000 
people. Although the Scottish Shale Oil Industry eventually 
closed in the 1960s, there is now a renewed interest in ex-
tracting oil and gas from British shales. This is, perhaps, the 
most important legacy of Archibald Geikie’s involvement in 
the Scottish shale oil industry.
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The story of how the Salt Lake City company TerraTek 
emerged from nuclear effects research starting in the 1960’s is 
a story of successfully adapting technology from one applica-
tion to another application.
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If not recorded, vast annals of history are lost. Pioneering 
women in petroleum geology entered the field very shortly 
after men became valued and accepted in the oil exploration...
and women were first employed in 1917—the year the Ameri-
can Association of Petroleum Geologists was founded! This 
was a result of men having been conscripted for World War I. 
And, notably, this was before women’s suffrage.

Women became subsurface geologists at a time when the 
tools of the trade were rocks (no electric logs, no seismic, no 
paleontology) and surface surveying equipment. Interestingly, 
some of the greatest men in the profession were responsible 
for hiring, training, promoting, and keeping women in this ca-
reer—names like Sidney Powers, Everette DeGolyer, George 
Matson, Alex McCoy, Wallace Pratt, and E. T. Dumble. Un-
fortunately, women were required to quit, usually, when they 
married and mostly only single women survived in the indus-
try after WW I. Some as entrepreneurs, some as well site ge-
ologists, and a few, astoundingly, in corporate management. 
The rare company, Amerada Petroleum, welcomed married 
women to continue working.

Soon after World War I women were responsible for the 
biggest technological advancement in subsurface petroleum 
exploration...working out stratigraphy with micropaleontol-
ogy...which, without well logs and seismic, became absolutely 
essential within all oil companies. This led almost immedi-
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