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TICCIH - The International Committee for the Conservation of the Industrial Heritage, is the 
international association for industrial archaeology and industrial heritage. Its aim is to 

study, protect, conserve and explain the remains of industrialisation. 

 

For further information and how to join see www.ticcih.org. 

 

An interactive digital edition of this report can be downloaded, along with the other 
thematic studies, from the TICCIH website. 
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EXECUTIVE SUMMARY 

The petroleum industry is approximately 160 years old, its origin conventionally dated by 
historians to the oil wells drilled in Ontario and Pennsylvania in the late 1850s. From that quite 
precise starting date, the development of the new industry and its technical means was very 
rapid. The volume of petroleum produced rose sharply, and the number of wells from which it 
was pumped extended to oil fields in many other countries. The range of useful products 
which could be derived from refining hydrocarbons also grew. Initially sought for producing 
kerosene illuminating oil, the advent of the combustion engine turned petroleum into the 
most important energy resource of the 20th century. tŜǘǊƻƭŜǳƳΩǎ ƘŜƎŜƳƻƴȅ ǿŀǎ ǊŜƛƴŦƻǊŎŜŘ 
from the 1950s by the advent of petrochemical products - plastics, textiles, dyes, medicines, 
solvents, fertilizers, pesticides, and many more. 

¢ƻŘŀȅΣ ŎǊǳŘŜ ƻƛƭ ŀƴŘ Ǝŀǎ ǇǊƻǾƛŘŜ ƻǾŜǊ сл҈ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǇǊƛƳŀǊȅ ŜƴŜǊƎȅ ƴŜŜŘǎΦ .ǳǊƴƛƴƎ ǘƘŜ 
products of the petroleum industry has also substantially increased the amount of greenhouse 
gases in the atmosphere, contributing to global warming. 

The heritage of the petroleum industry ς the places, structures, sites and landscapes which we 
might choose to conserve for their historical, technical, social or architectural attributes - has 
not previously, however, been examined in a comprehensive way or from a global standpoint. 
This study aims to fill that gap by conducting a comparative review of the development of the 
industry so that the most significant historic sites related directly to the production and 
distribution of petroleum and its products might be identified and their historic values 
safeguarded. This heritage broadens from the production and distribution sites to include the 
camps and urban areas built for workers and employees, the headquarters and administrative 
buildings of the private and national oil companies, and the filling stations which became the 
most visible face of the industry. 

While the importance of the historical evidence for this industry is self-evident, it is also 
challenging from a conservation standpoint. Production infrastructure is potentially costly to 
conserve, and once obsolete may prove difficult to re-purpose. Technological change, a 
corrosive environment and ephemeral construction materials often limit the authenticity and 
integrity of historic sites. The scale of production plants can be vast, and oil and gas 
distribution networks by pipeline, rail, road and sea are immense. An assessment of the 
heritage of the petroleum industry must also weigh its contribution to global warming.  

In consequence, historic petroleum production sites and landscapes are both rare and fragile. 
In many cases, the retention and study of documentation and company archives is the best 
way to conserve the history of the industry. 

This report is one in a series of comparative thematic studies coordinated by TICCIH which 
propose criteria by which the material evidence of different industrial sectors can be assessed. 
As such it is pertinent for the World Heritage List as well as to guide national and regional 
heritage inventories. A historical summary identifies when and where the important advances 
in the petroleum industry took place to help recognize both the outstanding as well as the 
most representative surviving sites and to locate those which are potentially significant. To aid 
the comparative analysis of historic properties, the findings of the study are illustrated by a 
selection of case studies. 

At present, the conserved heritage of the petroleum industry on national registers and 
inventories as well as at the level of World Heritage list understates its importance, and the 
most important sites should be identified and protected accordingly. 
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1. Context 

1.1 Thematic studies 

This report forms part of a series of comparative thematic studies of the heritage of different 
industrial sectors organized by TICCIH in its role as the designated consultant to lCOMOS in 
matters related to the study and preservation of industrial heritage. In turn, ICOMOS advises 
UNESCO on properties to be added to the World Heritage List, drawing on its advice from 
TICCIH. 

In general, these comparative studies summarize the worldwide history of the sector, 
identifying the periods, locations and authors of the most significant developments, thus 
providing a contextual framework to help identify the outstanding as well as the most 
representative plant, buildings, sites and landscapes. Without undertaking new research, 
thematic studies present a synthesis of the available knowledge of a specific theme at the time 
they are undertaken. The theoretical and practical considerations of these properties as World 
Heritage sites are examined in the light of the criteria for Outstanding Universal Value in 
¦b9{/hΩǎ Operational Guidelines for the Implementation of the World Heritage Convention. 
Finally, a selection of case studies, written by different authors familiar with each one, 
contributes to the comparative evaluation of different sites around the world, although 
without making any recommendations as this might compromise any subsequent evaluation 
process. The sites which are presented for discussion in Section 8 are illustrative examples, and 
their inclusion is not intended to uphold their potential as World Heritage properties.  

The direct beneficiary of the report is UNESCO, to help it distinguish places eligible for 
inscription on the World Heritage List, but the criteria are applicable to other national or 
regional lists and inventories. No national or regional assessments of the heritage of this sector 
have been found, while this is certainly the first global comparative study assessing the 
significance of the historic sites and landscapes of the petroleum industry. 

 

1.2 Objectives 

This report will  

1. summarize the global development of the world petroleum sector, concentrating on 
the physical infrastructure associated with the production of petroleum and the 
territories most involved in its history;  

2. indicate the types of structure, buildings, sites and landscapes which constitute the 
tangible remains of the industry with the potential to be conserved as heritage; 

3. suggest, based on these surveys, what would be of special historical interest were 
examples to survive with some degree of integrity and authenticity; 

4. provide comparative information to help identify the sites or landscapes which best 
represent these contributions.  

 

1.3 Methodology 

The methodology used for the thematic studies has two parts. The first is a succinct global 
history of the built infrastructure of the petroleum industry which identifies and highlights 
what is of particular historical significance, both internally for the development of that 
industry, and externally for human society in general. And the second consists of criteria to 

http://whc.unesco.org/en/guidelines/
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help identify those surviving structures, sites, buildings or landscapes which provide tangible 
evidence for the historic values previously identified, tempered by the usual considerations of 
integrity and authenticity.  

The process of preparing this report consisted of a desk-based examination of the literature 
during 2019, consultation with relevant experts in different territories who would give a 
representative geographical and professional spread, the incorporation of their comments and 
suggestions, concluding with the presentation of the final document at an international 
meeting in Oil Fields, Ontario, Canada in 2020 to confirm a consensus for the conclusions. 

The TICCIH/ICOMOS thematic studies do not recommend specific places, intending rather to 
help characterize those features of this class of cultural heritage which ought to be taken into 
consideration in an assessment of historic merit, including UNESCO´s measure of Outstanding 
Universal Value.  

The places included in the discussion or presented as case studies serve to illustrate the theme 
and their inclusion is not intended as an indication of their potential as World Heritage sites. 
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2. Introduction 

 

The heritage of the petroleum industry: The most significant fixed, tangible evidence for the 
discovery, exploitation, production and consumption of petroleum products and of their impact 
on human and natural landscapes. 

 

The tangible global heritage of the petroleum industry has not been approached in a 
comprehensive way by historians, heritage scholars or by conservation agencies. This study 
ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ŦƛǊǎǘ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ŎƻƳǇŀǊŀǘƛǾŜ ŜǾŀƭǳŀǘƛƻƴ ƻŦ ǘƘŜ ǎŜŎǘƻǊΩǎ ƘƛǎǘƻǊƛŎ ƳŀǘŜǊƛŀƭ 
remains. 

There is an extensive historiography on petroleum, examining its origins and antecedents, the 
technologies of exploration, production, refining and logistics, and notably business history 
and geopolitical issues. To these, in the last two decades has been added increasing numbers 
of studies of the environmental consequences of our energy dependency on this non-
renewable resource. There are also numerous broader studies covering such themes as oil and 
geopolitics, national identity, resource conflict or product branding.  

However, there is a dearth of publications (in English, at least) which examine what an 
industrial archaeologist would recognise as the heritage of this all-pervading global industrial 
endeavour1ΦΨ¢ƘŜ ƛƴŘǳǎǘǊȅ Ƙŀǎ ƛƴǎǇƛǊŜŘ ŀ ǎƳŀƭƭ ǎŜǘ ƻŦ ǳǎŜŦǳƭƭȅ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ƘƛǎǘƻǊƛŎŀƭ ǎtudies 
and economic analyses... Written by industry insiders and policymakers, these works offer 
largely celebratory, and in some cases explicitly triumphalist, assessments of the rise and 
ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ƻƛƭ ŎŀǇƛǘŀƭƛǎƳΩΦ aƻǊŜƻǾŜǊΣ ΨΦΦΦǊŜƭŀǘƛǾŜƭȅ ƭƛǘǘƭŜ ǎŎƘƻƭŀǊǎƘƛǇ Ƙŀǎ ŀǘǘŜƳǇǘŜŘ ǘƻ 
account for the myriad ways that oil has saturated... aesthetic practices, cultural forms, and 
ǇǳōƭƛŎ ŘƛǎŎƻǳǊǎŜǎ ǎƛƴŎŜ ǘƘŜ ƴƛƴŜǘŜŜƴǘƘ ŎŜƴǘǳǊȅΩ (Barrett and Worden 2012, 269)2. 

In order to frame and define this little-studied but potentially extensive built heritage, the 
present work approaches it from two directions. Firstly, by summarising the history of the 
physical infrastructure of the petroleum industry, the tangible engineering and urbanistic 
evidence from which its heritage is derived. The EOLSS entry by Macini and Mesini (2018) 
provides a succinct but comprehensive summary, whilst numerous other publications both 
specialist and general contribute details and a broad perspective.  

Secondly, the wider imprint that the petroleum industry has left on human landscapes is 
examined through Hein's ŎƻƴŎŜǇǘ ƻŦ ǘƘŜ ΨƎƭƻōŀƭ PetroleumscapeΩΥ ϥhƛƭ ŘǊƛƭƭƛƴƎ ŜǉǳƛǇƳŜƴǘΣ 
refineries, storage tanks, pipelines, dedicated road and rail infrastructure, and gas stations 
[which] serve the physical flows of oil in industrial areas as well as ƛƴ ŜǾŜǊȅŘŀȅ ƭƛŦŜΩ όIŜƛƴ нлмуύΦ 
In the present work, this is broadened to encompass settlements built or planned to support 
petroleum production, and the buildings of the major commercial organisations which steered 
the industry over the past 150 years. 

This steps back from considering the global urban environment which has been moulded over 
the last century by petroleum: of settlements articulated by networks of roads and highways 

 

1 A notable exception is 19th Century Petroleum Technology in North America, by Emory Kemp 
and Michael Caplinger, 2007), privately published and downloadable from the TICCIH website. 

2The authors cite Arnold Daum and Harold Francis Williamson's The American Petroleum 
Industry (1959-63), Daniel Yergin's best-selling The Prize: The Epic Quest for Oil, Money, and 
Power (1991), and Roger M Olien and Diana Davids Olien's Oil and Ideology: The Cultural 
Creation of the American Petroleum Industry (2000). 

https://ticcih.org/book-on-north-american-petroleum-technology-history-available-online/
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for petroleum-fuelled vehicles and covered with petroleum-derived asphalt. It also leaves for 
another study the cultural impact of the petroleum industry through the many universities, 
museums and natural parks which owe their existence to the wealth it has generated.  

A firm conceptualisation of the cultural heritage of the petroleum industry may thereby be 
worked out by bringing together these two fields of study into a single narrative which can 
help to justify the care and preservation of the most valuable places.  

 

2.1 Scope 

The sites which are examined within this study are integral parts of the petroleum industry 
production chain, which produces, refines, stores and distributes the various products of 
petroleum from geological formations, as well as the buildings, settlements and landscapes 
associated with it. The petroleum industry is conveniently divided into three sectors.  

Upstream includes the processes of exploration and production. In large part this is by drilling 
wells down to oil reservoirs, but the shale oil industry, which mines its raw material, has been 
locally important. In the United States fracking has in recent years produced large volumes of 
oil shale, known also as tight oil. Bitumen extraction is conventionally included in the 
petroleum industry setting (e.g. Canadian sands). Oil production is closely related to that of 
natural gas and is frequently inseparable from it.  

The Midstream sector groups together field completion and transportation by sea, road and 
rail tankers and fixed pipeline operations.  

The downstream sector covers oil refineries, petrochemical plants, petroleum product 
distribution, retail outlets and natural gas distribution. 

The major refined products obtained from petroleum are fuel oil and gasoline (petrol) for 
vehicle transport, maritime transport and aviation, and oil and gas for power generation. 
However, the biggest part of the petroleum produced in the world is today the feedstock (raw 
material) for the petrochemical industry, producing pharmaceuticals, solvents, fertilizers, 
pesticides, synthetic fragrances, and overall plastics. 

Some of the industries which were displaced by the early expansion of the oil industry have 
bequeathed historical evidence in the shape of buildings and infrastructure. Whale oil 
processing and refining, for instance, and manufactured (usually coal) gas production, 
distribution and storage, which have a considerable legacy of historic buildings in many 
countries are not, however, included in the oil industry thematic study.  

Although asphalt is also an important petroleum product, critical to the expansion of the 
networks on which modern transportation has been based, it is not considered practicable to 
include roads and highways. 

Because production operations have frequently been in isolated or unpopulated territories, 
they have often generated abrupt movements of population into the oil fields, urban 
settlements from ephemeral boom towns and temporary work camps to planned company 
towns are important classes of historic sites. So too are the headquarters buildings and offices 
commissioned by the oil companies, the visible representation of some of the most signif icant 
historical players in the history of oil. A very extensive heritage related to the petroleum 
industry is that of filling stations for transport fuel (gas or petrol stations). There are singular as 
well as a smaller number of characteristic examples included on the national inventories and 
registers of historic sites of many countries.   

The study is fundamentally global in its scope, so although the historiography of oil is weighted 
by the North American experience, (the US was the largest producer country until the 1950s), 
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the development and effect of the petroleum industry in the Middle East, Latin America, 
Europe and Asia is of course also indispensable. Each country which has produced oil, both in 
small or large quantities, has followed its own industrial path, leaving an indelible footprint in 
regional or national cultures. Since the growth of every national oil system is marked by 
internal economic, social, environmental, and scientific considerations and also influenced by 
external factors, it is possible to identify those distinctive features ς sometimes unique ς that 
characterize the oil history of every country. 

 

2.2 Chronology 

Natural seepage wells have been harvested on a small scale since pre-historic times in many 
parts of the world, and examples can be identified in Arabia, Europe and China. Nevertheless, 
production remained a craft activity with no skilled labour force in which the oil was not 
sought through exploration but found where it appeared naturally at the surface, and was only 
locally important or applied in specialised areas such as for water-proofing vessels or to 
illuminate religious icons.  

The particular focus of this study, therefore, is the industrialised production of petroleum 
products which dates precisely from the middle of the 19th century, when mechanised 
techniques of tapping underground sources initiated a rapid development leading to 
petroleum replacing coal as the main fossil energy source. Beginning with oil for illumination 
and then for mechanical lubrication, by the early 20th century it had extended to motor 
transport on both land and sea, and it widened vastly from the 1940s as the petro-chemical 
industry developed with oil as its feedstock.  

¢ƘŜ ΨƴŀǘǳǊŀƭ ƎŀǎΩΣ Ƴƻǎǘƭȅ ƳŜǘƘŀƴŜΣ ǿƘƛŎƘ ŀŎŎƻƳǇŀƴƛŜǎ ƻƛƭ ŘŜǇƻǎƛǘǎ ƻƴƭȅ ōŜŎŀƳŜ ŀƴ ƛƳǇƻǊǘŀƴǘ 
source of energy after the 1950s, previously having been largely released into the atmosphere 
or burnt (flared) on site.   

Consistent with TICCIH's definition in its 2003 Nizhny Tagil Charter, the study considers sites to 
be of interest once they are obsolete, and thereby potentially at risk of being damaged or 
destroyed. Oil fields usually become obsolete when the wells run dry, or at least when market 
value of the oil is lower than the cost of producing it. This means that defunct oil fields may be 
put back into operation if the price of oil rises sufficiently, or if new technologies or 
techniques, such as fracking, make production again viable. 

Since the 1970s, a scientific consensus has formed around the dominant contribution to global 
warming of greenhouse gases released by burning petroleum hydrocarbons. UNESCO 
introduces its report Climate Change and World Heritage thus: ΨΧ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ Χ  has 
emerged as one of the most serious threats impacting on the conservation of this heritage.Ω 
Any evaluation of the heritage of the petroleum industry needs to be considered in the light of 
our understanding, by that date, of the damaging impact which the industry has had, and 
continues to have, on the global environment. 

 

2.3 Petroleum sites on the World Heritage List 

There are no sites directly associated with the petroleum production currently on the UNESCO 
World Heritage List, and only one, the Awali oil settlement in Bahrain, on any state's Tentative 
List. Perhaps the most well-known place associated with naturally occurring hydrocarbons is 
the temple of Atashgyakh on the Tentative List of Azerbaijan. The 17th century buildings held 
ŀƴ ΨŜǘŜǊƴŀƭ ŦƭŀƳŜΩ ǿƘƛŎƘ ǿŀǎ ŦŜŘ ŦǊƻƳ ǳƴŘŜǊƎǊƻǳƴŘ ŘŜǇƻǎƛǘǎ ǳƴǘƛƭ ƛǘ ŜȄǘƛƴƎǳƛǎƘŜŘ ƛƴ мфсфΣ 
probably as a consequence of over a century of exploitation of petroleum and gas in the area. 

https://whc.unesco.org/document/8874
http://whc.unesco.org/en/tentativelists/6397/
http://whc.unesco.org/en/tentativelists/
http://whc.unesco.org/en/tentativelists/
http://whc.unesco.org/en/tentativelists/1172/
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Natural fires around the Absheron peninsula were commented on by many historical visitors 
over millennia. 

¢ƘŜ ǇŜǘǊƻƭŜǳƳ ƛƴŘǳǎǘǊȅΩǎ ƘŜǊƛǘŀƎŜ ǿƻǳƭŘ ǇǊƛƳŀǊƛƭȅ ōŜ ŎǳƭǘǳǊŀƭ ǎƛǘŜǎΣ ōǳǘ Ƴŀȅ ŀƭǎƻΣ ŀǎ ǿƛǘƘ ŀƴȅ 
industry exploiting a natural resource, be associated with natural ones, and so some might be 
joint cultural and natural sites. The La Brea Pitch Lake is 'the largest, commercial deposit of 
natural asphalt in the world... re-discovery by Sir Waiter Raleigh in 1595. Raleigh used asphalt 
from the Lake to caulk his battered ship' (UNESCO 5645), and is on the Tentative List of 
Trinidad and Tobago. The Binagadi asphalt lake (or Binagadi tar pits) are a cluster of tar pits 
associated with the famous oil town of Baku, Azerbaijan, and is on that state's Tentative List 
(UNESCO 1175).The Binagadi 4th Period Fauna and Flora Deposit include a mass of bones and 
vegetable debris conserved beneath a layer of petroleum. 

That said, there are numerous oil and petroleum museums in the world, with important 
collections of artefacts, a full catalogue of which can be consulted on the 2020 List of 
Petroleum History Museums. Some of these occupy the sites of former commercial oil wells, 
such as the Argentine Museo Nacional del Petróleo. However, almost none conserve original in 
situ infrastructure, ensembles or landscapes of production, the Petrolia Discovery in Canada 
being one notable exception. 

 

2.4 Cooperation 

This thematic review is the result of a wide interdisciplinary effort with a sizable group of 
colleagues, researchers and scholars. Patricia McGee and Charlie Fairbank provided numerous 
leads and contacts. Francesco Gerali was especially generous in commenting on the text and 
sharing sources. Patrick Martin, past President of TICCIH, had a key role in initiating the project 
and it was developed with the encouragement of Miles Oglethorpe, the TICCIH president, and 
Stephen Hughes, the former TICCIH Secretary General. 
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https://ethw.org/List_of_Petroleum_History_Museums


DRAFT 

 

 

1 

 

3. Terminology 

 

This section briefly defines the principal technical terms used in this report to describe the 
technology and infrastructure of the petroleum industry. Many definitions are adapted from 
the Schlumberger Oil Field Glossary, Macini and Mesini (2018), and Glossary of the Technical 
Terminology Used in the Petroleum Industry, 1890-1950, with some historical terms taken 
from Kemp and Caplinger (2007). This contains valuable illustrations of historic petroleum 
production as well as photographs of early industrial technology. 

 

Oil industry or petroleum industry? 

¢ƘŜ Ψƻƛƭ ƛƴŘǳǎǘǊȅΩ ƛǎ ǘƘŀǘ ǿƘƛŎƘ ǇǊƻŘǳŎŜǎ ǇŜǘǊƻƭŜǳƳΦ Lǘ ƛǎ ǘƘŜ ƴŀƳŜ ƎŜƴŜǊŀƭƭȅ ǳǎŜŘ ƛƴ bƻǊǘƘ 
!ƳŜǊƛŎŀΣ ǿƘƛƭŜ Ƴƻǎǘ ƻǘƘŜǊ ŎƻǳƴǘǊƛŜǎ ǊŜŦŜǊ ǘƻ ǘƘŜ ΨǇŜǘǊƻƭŜǳƳ ƛƴŘǳǎǘǊȅΩΦ tŜǘǊƻƭŜǳƳ ŀƴŘ ŎǊǳŘŜ ƻƛƭ 
are often used to mean the same thing, but in this report ΨpetroleumΩ is the generally used for 
the broad range of petroleum products including crude oil itself.  

 

Natural materials 

Asphalt: A solid form of petroleum. 

Bitumen: A dense and extremely viscous form of petroleum, also known as tar and pitch. Most 
bitumen is not considered as movable (fluid) through the reservoir under normal conditions of 
flow and must be mined (e.g. bituminous sands).  

Bitumen pit: A large area of natural asphalt resulting from petroleum seep where 
subterranean bitumen leaks to the surface. 

Gas: A general term for natural gas methane, often found in association with crude oil. 

Gum beds (Canada): Asphalt ponds created by oil seeping to the surface of the ground. 

Hydrocarbon: An organic compound composed only of hydrogen and carbon. Hydrocarbons 
can be gases, liquids, waxes or low melting solids, or polymers. Extracted hydrocarbons in a 
liquid form are referred to as petroleum.  

Natural Gas Liquids: Hydrocarbons found in natural gas which may be extracted or isolated as 
liquefied petroleum gas and natural gasoline. 

Oil: A general term for crude oil, or liquid unrefined petroleum. 

Oil shale: A sedimentary rock that contains kerogen, which releases a petroleum-like liquid 
when the rock is heated. 

Oil sands: Loose sands or partially consolidated sandstone containing a naturally occurring 
mixture of sand, clay, and water, saturated with bitumen. Also known as tar sands or 
bituminous sands.  

Petroleum: ¢ƘŜ ǘŜǊƳ ΨǇŜǘǊƻƭŜǳƳΩ ǊŜŦŜǊǎ ǘƻ ŀƭƭ ǘƘŜ ƭƛǉǳƛŘ Ǌŀǿ ƘȅŘǊƻŎŀǊōƻƴǎ όŎǊǳŘŜ ƻƛƭǎύ. There 
are several qualities of petroleum that may differ for density (specific gravity conventionally 
measured in API gravity) and composition. The petroleum industry acknowledges four types of 
petroleum: light crude oil has an API gravity higher than 31.1°; medium oil has an API gravity 
between 22.3 and 31.1°; heavy crude oil has an API gravity below 22.3°; Extra heavy oil has an 
API gravity below 10.0°. The latter is better known as bitumen and cannot be pumped from the 
subsoil, but rather is mined.  

American Heritage Dictionary: Petroleum is a thick, flammable, yellow-to-black mixture of 
gaseous, liquid, and solid hydrocarbons that occurs naturally beneath the earth's surface, can 

https://www.glossary.oilfield.slb.com/
https://ethw.org/Glossary_of_the_Technical_Terminology_Used_in_the_Petroleum_Industry,_1890_-_1950
https://ethw.org/Glossary_of_the_Technical_Terminology_Used_in_the_Petroleum_Industry,_1890_-_1950


DRAFT 

 

 

2 

 

be separated into fractions including natural gas, gasoline, naphtha, kerosene, fuel and 
lubricating oils, paraffin wax, and asphalt and is used as raw material for a wide variety of 
derivative products. 

Pool (Oil): A subsurface oil accumulation. An oil field can consist of one or more oil pools or 
distinct reservoirs within a single large trap. 

Shale oil (or tight oil): refers to hydrocarbons trapped in formations that are not very porous. 
The oil is accessed by drilling horizontally across the deposit, and then hydraulic fracking to 
open up the rock and allow the oil to flow. 

 

Industry sectors: Upstream 

One of the three commonly used divisions, it includes searching for potential underground or 
underwater oil and gas fields, drilling of exploratory wells, and subsequently operating the 
wells that recover and bring the hydrocarbons to the surface. Also known as the exploration 
and production (E and P) sector. 

Barrel: A non-SI Metric Unit System typically used to measure the volume of liquid 
hydrocarbons. One barrel equals 0.159 m3. Standard Oil introduced a steel version of the 
wooden 42-gallon oil barrel in 1902, with the same traditional bilged, cask-like appearance. 

Bit: The drilling tool used to cut the rock. The bit is screwed on the bottom of the drillstring 
and is rotated so that it scrapes or crushes the rock at the bottom hole. 

Borehole: The wellbore itself, including the open hole or uncased portion of the well. Borehole 
may refer to the inside diameter of the wellbore wall, the rock face that bounds the drilled 
hole. 

Casing: Steel pipe lowered into an open hole and cemented in place during the well 
construction to stabilize the wellbore and to insulate it from surface water. The practice of 
cased wells completed with production tubing became standard by 1870, and wells were 
completed with open-hole or cased-hole techniques in the early 20th century. 

Central power systems: Consisted of a steam or later oil or gas engine linked to the pump 
jacks by means of lines of wires, jerker or rod lines which transmitted the motion of the power. 
The word 'power' can refer just to the heavy iron contraption in the centre of the system, but 
it includes also the engine, engine house, the belt, the tripods, the rod lines, the jacks and the 
wells. 

The traditional compound (mechanical transmission of power with gears and chains) was 
replaced by independent electric motors in the 1920s, up to the application of frequency 
converters and of modern regulation systems. 

Condeep: Concrete deepwater drilling structure, gravity-based oil production platforms.  

Derrick: The usually pyramidal structure used in the drilling of oil and gas wells as support for 
the drillstring of a drilling rig lowered into the well. Ephemeral, often removed or burnt, and 
made of wood until replaced by steel from the 1920s. Traditional derricks were gradually 
replaced from the 1950s with more easily moved modular masts. 

Jackknife derricks are hinged on one side where they join the drilling platform and through 
winching systems may be raised or lowered in a single piece for transport.  

Disposal well: Often a depleted oil or gas well into which waste fluids can be injected for safe 
disposal.  

Drilling: Two general methods of drilling are generally employed: cable or percussion system, 
and rotary system or boring. 

https://www.glossary.oilfield.slb.com/Terms/d/drilling_rig.aspx
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Percussion drilling: A discontinuous method of drilling whereby an impact tool or bit, 
suspended in the well and dropped repeatedly on the bottom of the hole to crush the 
rock. The tool was usually fitted with some sort of cuttings basket to trap the cuttings 
along the side of the tool. After a few impacts on the bottom of the hole, the cable 
was reeled in and the cuttings basket emptied, the tool reeled back to the bottom of 
the hole and the process repeated.  

In Pennsylvania in the earliest operations a cable of manila hemp or later steel ropes 
were used to suspend the wooden rods and the drilling tools. This became the 
commonest drilling method all over the United States. In Canada, and from there 
Galicia in Poland, rigs evolved into a rigid walking beam with a string of drill rods 
connected together.  

Percussion rigs rapidly lost ground in the 1930s, and by the early 1950s they had 
practically disappeared from the oilfields.  

Wooden cable tool: Due to the low operating cost and greater penetrating depth, 
these rigs were preferred for speculative work. In many cases once a well was 
completed or abandoned the derrick would be left standing and stripped of 
unnecessary or salvageable materials or left to rot away. 

Steel cable tool: Cable tool derricks built of steel appear to have become common by 
the 1930s.  

Rotary drilling: An alternative method to percussion of making a hole that relies on 
continuous circular motion of the entire drill string from the surface to turn the drill bit 
to break rock at the bottom of the hole. Rotary drilling is a nearly continuous process 
and so more efficient than cable tool drilling because cuttings are removed as drilling 
fluids circulate through the bit and up the wellbore to the surface. The first rotary rig 
for oil exploration was installed in 1894, the Spindletop well was drilled with a rotary 
rig, and they quickly expanded relative to percussion rigs in the ensuing decades. 

Drilling rig: The machine used to drill a wellbore. In onshore operations, the rig includes 
virtually everything except living quarters. Offshore, the rig includes the same components as 
onshore, but not those of the vessel or drilling platform itself. The rig is sometimes referred to 
as the drilling package, particularly offshore. A standardized steam-operated full-size 
percussion rig was used from the end of the 19th until the middle of the 20th century. 

Drill ship: A vessel designed for drilling in deep water without legs or anchors holding it to the 
sea floor and using dynamic positioning to hold it over the subsea wellhead. 

Drillstring: The total string of drill pipe with attached tools and bit. 

Exploration: The initial phase in petroleum operations that includes geologic and geophysical 
prospecting aimed to investigate the subsurface structures for the location of potential 
hydrocarbon traps and the drilling of an exploration well. 

Gathering lines: The pipes used to transport oil and gas from a field to the main pipeline in the 
area.  

Hydraulic fracturing (fracking): The method used to make hard shale rock more porous, thus 
allowing natural gas to flow through the shale to the wellbore. 

Mud: A synonym for drilling fluids used in drilling operations, especially containing significant 
amounts of suspended solids, emulsified water or oil.  

Platform: Structure used in offshore drilling on which the drilling rig, crew quarters and other 
related items are located. 

Offshore drilling: the wellbore is drilled below the seabed. 

https://www.glossary.oilfield.slb.com/en/Terms/f/field.aspx
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Pump jacks / Lifting Systems: Structure which stands above an oil well and converts the 
horizontal reciprocating motion of the power into vertical pumping motion. Metal pump jacks 
replaced walking-beam pumps. Made of combinations of wood and metal, these have seen 
little change and development since the late 1920s. The most typical arrangement with 
counterweights and a walking beam have grown larger as wells have been drilled deeper and 
bores enlarged to compensate for diminished production.  

Rig: The complex of machinery used to drill an oil and gas well (a wellbore or borehole) 
including the derrick, engine, engine house and other equipment.  

Spring pole: Drilling system using wooden pole to bounce the drill head up and down. 

Spud (To): To start the well drilling process by removing rock, dirt and other sedimentary 
material with the drill bit.  

Wellhead: The surface structure of a well that incorporates facilities for installing casing during 
the well construction phase.  

 

Industry sectors: Midstream 

The sector that processes, stores, markets and transports commodities such as crude oil, 
natural gas and natural gas liquids such as ethane, propane and butane. 

Oil depot (tank farm): An industrial facility for storing oil and/or petrochemical products and 
from which these products are usually transported to end users or further storage facilities.  

Pipeline: A tube or system of tubes used for transporting crude oil and natural gas from the 
field or gathering system to the refinery, to petrochemical plants or to the end-users. 
Regularly-spaced pumping stations often followed the line of the pipe, using steam engines in 
the 19th century.  

Separator: A cylindrical or spherical vessel, either horizontal or vertical, used to separate oil, 
gas and water from the total fluid stream produced at the well head. Two-phase separators 
deal only with oil and gas, while the three-phase type handles oil, water and gas. Rudimentary 
separators to recover the gas associated with the oil were introduced in 1863, the first 
pressurized separator in 1904. 

Tank: Container for storing petroleum products. Low-pressure storage tanks widely used from 
the production fields to the refinery are usually vertical, cylindrical tanks. Pressure storage 
tanks designed for storing volatile liquids such as gasoline and liquefied petroleum gases, 
which generate high internal pressures, and are commonly spherical. The earliest petroleum 
storage tanks were constructed from various types of wood, first above and then below 
ground, but riveted tanks date back to the early 1900s. Bolted tanks are still used, and non-
metallic non-corroding, lightweight tanks are constructed from plastic materials.  

Tank farm: A term applied to a battery of storage tanks. 

 

Industry sectors: Downstream 

This sector includes oil refineries, petrochemical plants, petroleum product distribution, 
natural gas and retail outlets which connect with consumers. 

Catalytic cracking: The process of splitting a large heavy hydrocarbon molecule into smaller, 
lighter components. The first thermal cracking plants were built in Russia in 1891 and a similar 
process was patented by Standard Oil in 1913. 

Oil refinery: The facility where the characteristics of petroleum or petroleum products are 
changed. Plants are typically sprawling complexes with extensive piping running throughout, 
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carrying streams of fluids between large chemical processing units, such as distillation 
columns, with large storage areas of tanks. Oil refineries use much the same technology as 
chemical plants. 
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4. Historical development 

 

The following account of the history of the petroleum industry concentrates on key periods of 
change and on developments for which there is physical evidence in the landscape and the built 
environment, since this is what may be of value as cultural heritage.   

As outlined in section 2.1, the main interest is places and structures which are potentially of 
historical value and on technologies that are now obsolete. This means concentrating on the 
period before the 1970s. The Discovery Timeline in the Appendix provides a more complete 
historical outline.  

 

4.1 Antiquity - 1840s: petroleum harvesting 

The earliest knowledge for the use of petroleum gathered from the surface or shallow wells is 
from archaeological investigation and ancient documentary sources. Naturally occurring oil 
seepages and outcrops of oil-bearing shale have been put to different uses for many 
thousands of years, according to the needs and ingenuity of the people who had them to hand. 
Excavations yield evidence that bitumen was used as an adhesive on weapons and tools by 
Neanderthals as early as 70,000 years ago. Possibly only in Mesopotamia was there a 
significant influence on human culture, where by 3,000 BCE it included the use of asphaltic 
mastic, made by mixing bitumen with chopped straw, clay and sand, for constructing palaces, 
temples and ziggurats (Kemp 2007). It was applied for roadway coating, served to waterproof 
containers, to caulk reed and wooden boats, and as a widespread adhesive. Finally, it was 
considered as a powerful remedy in medical practice, especially as a disinfectant and 
insecticide, and was used by the ancient Egyptians to prepare mixtures to embalm the corpses 
of their dead (Connan 1999).  
Petroleum is mentioned by Herodotus as a cement used in buildings in the city of Babylon, for 
medicinal uses and distilled for lighting, as well as by other ancient authors including Diodorus, 
Josephus Flavius, Vitruvius, Strabo and Pliny the Elder (Macini and Misini 2018). In 600 BCE 
Confucius refers to brine drilling in China and oil wells were drilled there in 347 CE or earlier 
using bits attached to bamboo poles down to about 240 m (Kambara 1974). Extensive bamboo 
pipelines connected oil wells with salt springs in the 10th century. Collecting natural oil is 
documented in Japan in 720 CEΣ ǿƘŜǊŜ ǘƻǇƻƴȅƳǎ ǎǳŎƘ ŀǎ ΨƪǳǎƻȊǳΩ όǎƳŜƭƭȅ ǿŀǘŜǊύ ƻǊ ΨƪǳǎƻŘƻΩ 
(smelly ground) indicate places with petroleum and natural bitumens in the 12th to 15th 
centuries (Deryugin 2018).  
Oil seepages were being exploited on the Absheron Peninsula near Baku, Azerbaijan, in the 9th  
century, and they became the basis for a major economic activity in Czarist Russia (Mir-
Babayev 2017). Oil was distilled in Arab counties in the 9th century using alembics to separate 
an illuminating oil, a process described in the Kitab al-Asrar (Book of Secrets) by the Persian 
ǎŎƘƻƭŀǊ wņȊƛ όƻǊ wƘŀȊŜǎύΦ ¢ƘŜ ŜŀǊƭƛŜǎǘ documentation of petroleum in the Americas occurs in Sir 
Walter Raleigh's 1595 account of the Trinidad Pitch Lake.  

 

'Many other contemporary scholars in [early modern] Europe documented methods of refining 
petroleum, but these scientific advances had little impact on the socio-economic development 
of Europe at the time' (Craig et al 2018). 
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'Petroleum' is a late-Medieval Latin term (petroleum, or oleum petrae, i.e., rock oil) and was 
not in use until the 15th century. Different varieties of petroleum were collected in Europe 
from the early Middle Ages, subject to the vagaries of natural availability, and using methods 
which barely changed for hundreds of years (Forbes 1959). In France, naphtha was extracted in 
Pechelbronn in Alsace and asphalt was mined near Clermont-Ferrand. Petroleum was ref ined 
in the Northern Apennines in Italy, in Germany at Tegernsee, Bavaria, and in the vicinity of 
Brunswick and Wietze near Hanover, and in Galicia, spanning modern Poland and Ukraine. 
Natural paraffin was mined in Romania, the material refined to produce an expensive 
alternative to animal and vegetable oils. It was used for lubricants, grease, solvents, as a base 
for pigments, for tonics and ointments, illuminating, and as a waterproofing resin for ships. 
Asphalt from natural sources was being used in the 1830s in France and Switzerland for 
making road surfaces and roofs impermeable. Asphalt was spread over the Place de la 
Concorde in Paris in 1835 and in both Hamburg and Hanover in 1838. 

'Petroleum poured from the crevices of mountains, lay in the bottom of caves, oozed onto the 
surface and accumulated in ponds' (Gerali 2017, 42-45). 18th century settlers moving into 
Pennsylvania found existing timber-walled pits along the Allegheny used by the indigenous 
inhabitants for collecting seepages. Ponds and shafts were excavated, the latter sometimes 
lined with masonry or timber to a depth of 60 or 90 m. (Wells continued to be dug by hand in 
Romania into the 1920s, with air piped down to the excavators). There are frequent accounts 
of the use of oil by indigenous people in North America for war paint, for religious purposes as 
well as for sprains, rheumatism and sores on their horses. All of these early sources were sites 
of natural seepages rather than places located through exploration; although many of them, 
including those in Canada, United States, France, Italy, Poland, Ukraine, Romania and 
especially at Baku, went on to develop into important centres for industrial production.  

 

4.2 1840s - 1860: pre-industrial production 

Until the 1860s petroleum was sought in much the same way as water. Different mechanisms 
for percussion drilling were developed in many parts of the world for water and brine wells, 
and these would be adapted to access petroleum (Brantly 1971). Extracting oil continued to be 
a rudimentary activity compared with mining for metal ores or for coal, which were much 
more highly capitalized with water-powered drainage pumps and a large, skilled labour force. 
The need for a practical, uncomplicated system for exploiting petroleum resources under 
relatively primitive conditions or in the early stages of production favoured employing local 
construction materials, borrowed or recycled equipment, and calling for low fuel 
requirements. 

The conditions began to change as new uses for oil products were developed, critically for 
lighting. In 1846 the Canadian Abraham Gesner distilled fuel oil and gas for lighting using thick 
bitumen shipped from the Pitch Lake in Trinidad. Later he distilled it experimentally from 
bituminous coal and oil shale (Gray, 2008). Commercial production under the patented 
trademark ΨkeroseneΩ followed in 1854, the name soon being extended to all illuminating oils 
made from minerals. Distilleries or refineries used horizontal cylindrical stills that held 5 to 6 
barrels of oil3. Refiners raised the temperature of the oil very slowly, removing the unwanted 
distillates like gasoline to obtain only the lamp oil or kerosene.  

Oil historians generally agree that the first oil well mechanically drilled in the world was 
completed using a percussion rig in 1846 at Bibi-Heybat (Bibi-Eibat) near Baku in the Absheron 

 

3One barrel equals approximately 159 litres, 42 US gallons or 35 UK (imperial) gallons. 
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Peninsula close to the Caspian Sea in Azerbaijan. An abundance of oil and gas was found at 
shallow depths. Samples of Baku oil were displayed by the Russian delegate to the Great 
Exhibition in London in 1851 and the first refinery of the Caspian area was built in 1859. But 
the Russian government officially forbade exploration, until the success of the American oil 
business changed official attitudes (Mir-Babayev 2017).  

A patent for distillation of petroleum was granted in 1853 to Ignacy _ǳƪŀǎƛŜǿƛŎȊ ŀƴŘ Wŀƴ ½ŜƘƛƴ 
ƛƴ tƻƭŀƴŘΦ _ǳƪŀǎƛŜǿƛŎȊ ǿŀǎ ǘƘŜ ƛƴǾŜƴǘƻǊ ƻŦ ŀƴ ƻƛƭ ƭŀƳǇ ŦǳŜƭƭŜŘ ōȅ ƪŜǊƻǎŜƴŜ ǿƘƛŎƘ ƎŜƴŜǊŀǘŜŘ 
bright light with fewer fumes, encouraging further research into the use of oil. One of the 
earliest rock-oil mines (tunnels used to harvest oil from bituminous rocks) was cut in 1854 in 
the village of Bóbrka in the Carpathian mountains (then Austro-Hungarian Galicia, today 
tƻƭŀƴŘύΣ ǘƻ ǎǳǇǇƭȅ ǘƘŜ ƭƻŎŀƭ ƭŀƳǇ ŦǳŜƭ ƛƴŘǳǎǘǊȅΦ _ǳƪŀǎƛŜǿƛŎȊ ƛǎ ŎǊŜŘƛǘŜŘ ǿƛǘƘ ǎŜǘǘƛƴƎ ǳǇ ǘƘŜ 
ǿƻǊƭŘΩǎ ŦƛǊǎǘ ŎǊǳŘŜ ƻƛƭ ǊŜŦinery in 1856 at Ulaszowice. Oil is still being produced in the Bóbrka 
Field discovered in 1853 which is considered among the oldest industrial oil fields in the world 
(Craig et al 2018). 

Bucharest became the first city in the world to use refined oil for street lighting in 1857, with 
1,000 oil lamps placed along the main streets, supplied from an oil refinery ƛƴ tƭƻƛŜǒǘƛ which 
was already in operation in 1856. 

Oil shale was distilled on a commercial scale in various parts of Europe in the late-18th century 
and throughout the 19th century. In 1850 Scottish chemist James Young patented a process to 
obtain naphtha and paraffin from coal, and later from oil shale, establishing Ψthe first truly 
commercial oil-works and oil refinery in the worldΩ in West Lothian in Scotland the following 
year (Dean 2018). It was not the first place to produce oil from shale, but it became one of the 
largest and most successful and led to major developments in oil refining. Some of the earliest 
company housing in the petroleum industry had to be built for the workforce that was needed 
at remote production sites, and villages developed as close communities with their own 
character. Surface and underground workings, a landscape of waste rock heaps, and the 
company housing are testament to the local industry. 

Oil shale has been worked in many countries, but after 1861 the lower price of petroleum 
frequently made it uneconomic unless other factors, such as national strategic needs, were in 
play. As well as Scotland there are historic oil shale production sites in France, Estonia and 
Germany (see case study 5). 
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Oil shale was mined in Télots near Autun, France, from 1881, and production continued into the 1950s. 
Company housing is in the foreground with the refinery and retorts behind. (© Wikipedia Commons). 

 

Up to this time, most oil for lighting was obtained from whaling and refined from the blubber 
of the sperm whale. Sprawling whale oil refineries were found in coastal cities around Europe 
and in North America, where the capital of the refining industry was the whaling port of New 
Bedford, Connecticut (Foster 2014). Another fuel for illumination was gas manufactured from 
coal (also known as town or coal gas), and the number and later the size of gas works 
manufacturing gas from coal was expanding from the 1850s. Gasworks with their retort houses 
and cylindrical gas storage tanks were familiar installations in cities around the world until 
natural gas replaced them from the 1960s, and many examples in Europe are preserved as 
museums. 

In 1855 James Miller Williams took over an oil company in Ontario producing asphalt and 
started refining bitumen to create illuminating oil. He dug a well by hand, refined the oil and 
marketed it as Ψilluminating oilΩ or kerosene lamp oil. The site was renamed Oil Springs in 1858. 
The discovery created North AmericaΩǎ ŦƛǊǎǘ ƻƛƭ ǊǳǎƘ ǿƘƛŎƘ became even more frenzied in 1862 
when 32 flowing wells produced prolific amounts of oil. The field has claims to be the first in 
the world to be exploited on a commercial scale, although contested by historians who assert 
the primacy of Titusville in the conterminous territory of Pennsylvania as the continentΩs first 
commercial well. 

The Oil Springs field petered out by 1866 when salt water invaded the wells. By then, another 
field had been found nearby at Petrolia where the oil industry established itself as the oil 
capital of Canada, providing 90% ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ƻƛƭ ƴŜŜŘǎ ƛƴ мфллΦ Lǘ ƘŀŘ thousands of wells. 
In 1879, the Silver Star ǊŜŦƛƴŜǊȅ ǿŀǎ ǘƘŜ ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ ŀƴŘ Ƴƻǎǘ ǎƻǇƘƛǎǘƛŎŀǘŜŘΣ ǇǊƻŎŜǎǎƛƴƎ 
75,000 gallons of crude at a time, sprawling over 20 hectares. 
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4.3 1860 ς 1910: the Pennsylvania model 

 

Historians of industry agree that the north-western region of Pennsylvania is the starting point 
of the modern oil industry similar to Derbyshire in England as the locus of the industrial 
revolution in the eighteenth century. The roots of the almost 160-year oil society were laid in 
Venago County (Gerali 2019).  

 

The global petroleum industry originated during the 1850s-1860s in several regions. The two 
oldest were the Carpathian Mountains of Galicia and Romanian within the Austro-Hungarian 
Empire, and the Absheron peninsular of Azerbaijan, then part of Czarist Russia.  

But it was in Pennsylvania, USA, that a definitive modern technological and organisational form 
was established: Ψin a short period of time the most dynamic, innovative and world market-
oriented oil industry was developed, which maintained those trends throughout the 20th 
centuryΩ(Gennadiy 2018, 37). 

The ΨPennsylvania modelΩ consisted of Ψthe systematic search for oil in the oil region, the 
process of boring into soil by means of mechanical drilling using a cable tool system, 
specifically adapted/produced for the task and powered by steam power energy, and the 
necessity to guarantee a constant supply of petroleum to be used as feedstock for the new and 
more demanding refining industryΩ (Gerali 2017, 46). 

The search for oil in north-western Pennsylvania was encouraged by the 1854 report from 
Benjamin Sillman, professor of chemistry, into the practical uses for products distilled from oil. 
Encouraged by his opinion, a group of entrepreneurs contracted Edwin Drake to drill a well 
near an oil seep at Titusville. Drake employed salt drillers and their boring technology, 
powered by a steam engine. They drilled down through rock until at 21 m they struck oil on 27 
August 1859, inaugurating the mass-production of petroleum and the modern petroleum 
industry (Brice 2009).  

The consequences of the Drake discovery were immediate and dramatic. A compact urban 
system was created in a few years along the spine of the Allegheny River to produce oil 
(Titusville), exchange and manufacture (Oil City), regulate (Franklin) and refine it (Emlenton). 
Oil boomtowns such as Pithole City appeared, flourished and then faded back into woodland, 
sometimes within the space of a few months (Black 2000).  

Percussive spring-pole drilling, a technique adapted from water wells, gave way to moveable 
drilling rigs and three-pole derricks using either cables or rods. (A more powerful and better 
engineered drilling rig became standardised by 1925 and continued up to the 1950s in the USA 
until made obsolete by advances in engineering and the replacement of steam engines by 
internal combustion power and electric drilling). Central power sources (steam and later gas 
engines) were connected to the pump jacks at multiple boreholes using cables and steel rods, 
or the rigid jerker rods such as those preserved at Oil Springs, Ontario (Kemp 2000). The key 
piece of equipment was the ΨpowerΩ unit, which converted the engineΩs rotary motion into a 
reciprocating motion suitable for pumping. 

The ingenious mechanical jerker system developed in 1863 in the Ontario oil fields connected 
dozens of pumps in petroleum wells to a single small steam engine (see case study 8.2).The 
jerker line system made it economic to produce oil without the costly expense of having a 
steam engine at each well. Steam engines were also awkward to haul to the well sites which 
were sometimes in the woods or on soft ground. Although Ψof only marginal significance in 
terms of production, especially as they soon faced unbeatable competition from increasing 
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numbers of newly-opening oilfields elsewhere in the world, [it was] of considerable 
importance in terms of the particular technological solutions developed thereΩ (Newell 1983).  

 

 

The unique system of jerker lines connecting the power to the pumps at Oil Springs, Canada (©Al 
Hayward). 

Many of the wells in both Pennsylvania and Ontario were flowing wells and did not require 
pumping, sometimes gushing from the wellhead under below-ground pressure. Some 
produced prodigious quantities, 7,500 barrels per day flowing from the Black and Matheson 
Well in Oil Springs: Ψ.ȅ ǘƘŜ ŜƴŘ ƻŦ муснΣ ǘƘŜǊŜ ǿŜǊŜ мΣллл ǿŜƭƭǎ ǇǊƻŘǳŎƛƴƎ мнΣллл ōŀǊǊŜƭǎ ƻŦ ƻƛƭ 
ǇŜǊ ŘŀȅΩ όYŜƳǇ ŀƴŘ /ŀǇƭƛƴƎŜǊ нллт, 79-80). The crude oil was initially stored in wooden 
barrels, tanks or sunken timber-lined pits, and transported in wooden barrels on wagons or 
barges. These were replaced by metal tanks by 1868, also mounted on rail cars for shipment. 
Underground storage tanks are still in operation at Oil Springs (Kemp and Caplinger 2007). 

Oil exported from the United States was at that time carried in 42-gallon [159 l] barrels, (the 
size established in 1482 by English king Edward IV as the standard for packing fish). The barrel 
had, however, had its day as a means of transporting oil, and by 1906 virtually all was being 
transported by pipelines or in bulk carriers. A short, pioneering gravity pipeline was 
constructed in 1866 to move 7,000 barrels of oil per day to a terminus at the mouth of the 
Pithole Creek where a 15,000-barrel iron petroleum storage tank was built in the town of 
Oleopolis.  

Early oil refineries were simple and inexpensive to set up, employing a heater, retort and 
worm to cool the distillate. First naphtha, then illuminating oil (70-80% of the total) and lastly 
heavy oil were produced. Oil distilleries opened in Pittsburgh in 1853, but the main centre of 
industrial oil refining became established in Cleveland, Ohio, on the Great Lakes, where in 
муср WƻƘƴ 5Φ wƻŎƪŜŦŜƭƭŜǊΩǎ ŎƻƳǇŀƴȅ ōǳƛƭǘ ǘƘŜ ƭŀǊƎŜǎǘ ƻƛƭ ǊŜŦƛƴŜǊȅ ƛƴ ǘƘŜ world. 
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The Pioneer oil refinery in California had four distilleries and mostly produced kerosene. Refineries were 
soon much bigger operations, and production ended in 1888. (© American Petroleum Institute 

Photograph and Film Collection) 

The Pioneer refinery in Newhall, California, was in production by 1880, and is thought to be 
one of the oldest surviving examples. Here, heavy residual oil from earlier refining runs fuelled 
the brick ovens, with their tall brick chimneys, underneath the stills. The petroleum gasses 
passed into a condenser consisting of a box with layered iron pipes submerged in water. The 
condensed oils flowed into a lead-lined agitator where they were treated with chemicals and 
blended with air to improve their burning quality. At the small Oljeön refinery in Sweden the 
stills were enclosed within a building. Much larger refineries soon made these small, local 
retorts redundant.   

An eightfold production growth from Pennsylvania within two years drove the price of 
petroleum sharply downwards and put kerosene beyond competition from other illuminating 
oils. The market for mechanical lubrication was also quickly taken over and the industries 
refining whale oil and coal-sourced kerosene went into rapid decline, although coal gas 
production continued for another century. Soon lubricants became the main product, mainly 
to supply the engineering needs of the railway companies. 

The next phase in the development of the petroleum industry was determined less by 
technological developments than by managerial and financial ones through the operations of 
the Standard Oil company established ōȅ WƻƘƴ 5Φ wƻŎƪŜŦŜƭƭŜǊΦ wƻŎƪŜŦŜƭƭŜǊΩǎ ǎǘǊŀǘŜƎȅ, to 
concentrate American oil production through the control of refining and transportation, 
provoked the Pennsylvania oil producers to build the first long-distance pipeline. The 110-mile 
Coastal Pipeline became an outstanding technological achievement, and in May 1879 the first 
oil ran from the Oil Regions to the railway at Redding. In reply, Standard Oil shortly built four 
oil pipelines from the Oil Region to Cleveland, New York, Philadelphia and Buffalo, thereby 
creating the first pipeline system of the US. Standard Oil began building a multiple 506 km 
pipeline from upstate New York to New Jersey in 1881, with eleven steam pumping stations 
along its route. Philadelphia emerged as a major refining town thanks to national and overseas 
rail and maritime transport networks (Hein 2018b). 

The Standard Oil Trust was by then the largest corporation in the world, and its monopolistic 
behaviour and enormous wealth made Rockefeller the archetypal robber baron. Encouraged 
by the campaigns of Ida Tarbell, the United States government broke up the Standard Oil Trust 
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in 1911. The move was seen as important in reasserting political control over the concentrated 
form of industrial capitalism which had developed in the Unites States in the second half of the 
century, and which Standard Oil epitomised. The trust was divided into 34 new companies 
although these, in different forms and under various names, dominated the petroleum 
industry for much of the 20th century, until the emergence of national oil companies from the 
1970s. 

²ƛǘƘƛƴ ǘǿƻ ŘŜŎŀŘŜǎΣ tŜƴƴǎȅƭǾŀƴƛŀ ƻƛƭŦƛŜƭŘǎ ǿŜǊŜ ǎǳǇǇƭȅƛƴƎ ƳƻǊŜ ǘƘŀƴ ул҈ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ 
petroleum consumption, and European countries hurried to refine their own oil to compete 
with the American product. The North American approach to production spread through the 
transfer of new technology and expertise, stimulating renewed activity in the small European 
oil fields in the Italian Apennines, Pechelbronn in French Alsace, and Wietze in Germany, while 
new fields were found in Austria and Croatia.  

Oil was already being drilled using a percussion rig in 1847 at Bibi-Eybat in Baku, where a 
refinery was producing kerosene in 1860. From 1875 the Nobel brothers began to refine 
lubricating oils in Baku, and oil shipment installations were built with the launch of the first 
sea-going oil tankers to export Russian oil in 1886 (Schindler 1984). The Nobels encouraged the 
construction of the Trans-Caucasian railway from Baku to Tbilisi in 1883, and laid a pipeline 
from Baku to Batum on the Black Sea between 1897 and 1907, then the longest in the world: 
833 km of 20-inch diameter pipe, with 16 intermediate pumping stations (Macini and Mesini 
2018). The NobelsΩ shipping business developed into the Shell Transport and Trading company, 
formed in 1897. Ten years later it merged with the Royal Dutch Petroleum Company, a 
business founded in 1890 to develop an oilfield in Pangkalan Brandan in Sumatra, now part of 
Indonesia, creating the Royal Dutch Shell Group in 1907.  

Pennsylvanian oil started to be shipped across the Atlantic in the early 1860s, and new oil 
storage areas were prepared in European ports to handle it. The first oil storage sheds 
designed specifically for storing barrels of petroleum were erected in Rotterdam in 1865. Tank 
storage was replacing such buildings from the 1900s, and the dock activity grew with the Royal 
Dutch Shell Group merger. New strategic storage facilities were started around the world with 
the changeover from coal-fuelled shipping to oil, such as one built by Shell in Sydney Harbour 
to supply its outlets in 1901. 
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Derricks encased in wooden shuttering of the Nobel Brothers Petroleum Company, Branobel, in 
Balakhani, Baku c. 1890 (© Wikipedia Commons). 

 

Ziemia Gorlicka in Galicia, now part of Poland, was the centre of a petroleum industry which in 
1881 was the third in the world behind the USA and Russia with twelve oil distilleries (Frank 
2005). Ploiesti in Romania had three refineries in 1856, and Salzbergen in Germany was also a 
refining centre by 1860. Canadian oilmen transferred their cable drilling technology, the 
Canadian Rig, to the established oilfields in Galicia, where ² I aŎDŀǊǾŜȅ Ψǿŀǎ ŀōƭŜ ǘƻ ŘǊƛƭƭ 
much faster and to greater depths. Whereas 150 m had been the limit in the past, the men 
could now drill easily to depths over 1,000 mΩ ό{ŎƘŀǘȊƪŜǊ нлмр, 77).  

Expert Canadian drillers from Petrolia and Oil Springs were in demand around the world. 
{ǘŀǊǘƛƴƎ ƛƴ мутоΣ ƳƻǊŜ ǘƘŀƴ рлл ŘǊƛƭƭŜǊǎ ǿƻǊƪŜŘ ƛƴ ус ŎƻǳƴǘǊƛŜǎ ŀǊƻǳƴŘ ǘƘŜ ƎƭƻōŜΦ Ψ¢ƘŜ 
worldwide oil industry has the stamp of Canadian oil men from Petrolia and Oil Springs...Those 
overseas activities by Canadians provide a well-documented example of the transfer of 
tŜŎƘƴƻƭƻƎȅΦΩ όYŜƳǇ ŀƴŘ /ŀǇƭƛƴƎŜǊ 2007, 171). 

Despite the lack of strong development traditions, and well-known fields with artisanal well 
extraction in the older petroleum industry of the Carpathians, American oil prospectors and 
especially the oil refining industry (which controlled the kerosene market) outpaced industrial 
development in the semi-feudal Austro-Hungarian Empire. Geological conditions in the USA 
were also advantageous (the great majority of American wells were gusher holes) and the 
introduction of drilling technology with steam engines, pumps and casing pipes, rail transport 
and pipelines proceeded rapidly. Social conditions, too, were more favourable in a new, fast-
changing business. The founders of the first US oil companies were different to their 
colleagues from Central and Eastern Europe, notably in their scale of thinking and business 
organization. These advantages proved to be particularly convincing in the 20th century when a 
small group of very large, vertically integrated oil companies came to control the global 
extension of oil production (Gennadiy 2018). 

Companies in the United States continued to drive change in the industry in terms of opening 
new fields, advancing technology, profitable business organisation and, most importantly, the 
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creation of new consumption through growing demand for automotive gasoline and later 
aircraft fuel (Gennadiy 2019).  

Speculative or Ψwild-catΩ drilling rigs helped move the centre of gravity of oil production away 
from Pennsylvania. California began producing oil in the 1890s, the first offshore oil well was 
drilled at the Summerland Oil Field in 1897, and refined products were soon being exported 
from the West Coast. Texas became an oil state in 1901 when the Spindletop well was drilled, 
and within a year the nearby town of Beaumont grew from 8,000 to 60,000 people. It was 
joined by Glenn Pool in Oklahoma, with Tulsa the capital of refining, in 1906 (Gennadiy2019). 
As in Pennsylvania, these discoveries all resulted in Ψoil rushesΩ of prospectors, creating boom 
and later ghost towns once production had become formalised or abandoned.  

 

{ǇƛƴŘƭŜǘƻǇ ώΧϐ ŎƻƴŦƛǊƳŜŘΣ ōŜȅƻƴŘ ŀƴȅ ǇƻǎǎƛōƭŜ ŘƻǳōǘΣ ǘƘŀǘ ƻƛƭ could be produced in volumes of 
several orders of magnitude larger than that of wells drilled so far. In the following years, oil 
was discovered in numerous other places [...], and the industry realized that oil was available in 
huge quantities and in a wide range of geological areas[...] Hence, crude oil could rightly be 
regarded no longer as just raw material for lighting, but also as the main form of energy for the 
new century, marking a drastic change in the field of sea and land transportation. 
Undoubtedly, the abundance of oil favoured the development of the growing automobile 
industry, then expanding thanks to the ever-increasing availability of gasoline (Macini and 
Mesini 2018, 297). 

 

4.4 1910 ς 1970: global petroleum production 

 

Starting from the first decade of the 20thcentury, the importance of petroleum products, a 
strategic energy source, became paramount issues in world geopolitical, economic and 
diplomatic history. Oil had become so essential for the economy of the nations that its value, 
apart from economic, was of a political nature, not purely tied to the mechanisms of demand 
and supply, but also to those of the various strategies of national foreign policies, intermingled 
between wars, interests in colonial countries, affairs of the state and large-scale conflicts 
between financial and industrial groups. (Macini and Mesini 2018, 294). 

 

As demand for gasoline threatened to outstrip supply, geologists, oil prospectors and 
numerous wildcat entrepreneurs extended their prospecting effort to regions beyond North 
America (see the discovery and production timeline in the Appendix). Oil discoveries were 
made and production projects initiated in India (1890), Australia (1892), Mexico (1901), China 
(1907), Argentina (1907), Venezuela (1913), Columbia (1916), Sarawak (Borneo, 1910). In 1908, 
British geologists discovered an oil field at Masjid-i-Suleiman in Mohammerah, today part of 
Iran, the first commercially significant find of oil in the Middle East.  

New petroleum infrastructure began to be constructed on an increasingly large scale, with oil 
fields, refineries and their industrial and commercial hinterlands connected by roads, rails and 
pipelines to their markets. Companies wishing to exploit oil fields at remote locations had to 
build work camps and later permanent company towns to attract, house and retain their 
workforce, sometimes introducing novel contemporary planning ideas and building designs. 
Corporate architecture became a tangible expression of the 20th century petroleum industry, in 
the office buildings for senior managers, while vehicle filling stations evolved into the most 
visible interface between the industry and its global public.    
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Oil well drilling 

From 1880 to 1930, mobile or semi-mobile percussion rigs evolved into very specialized and 
sophisticated equipment, and from early 1900 rotary drilling became the most effective and 
reliable technique. Percussion rigs had practically disappeared from the oilfields by the early 
1950s. In the United States competition to drill faster and deeper led to the design of easily 
movable rigs. Traditional steam-driven rig power units were replaced by lighter and more 
powerful diesel or gas internal combustion engines; the first diesel engine was applied to a 
rotary rig in 1925. Drilling rigs became modularized and drilling tools standardised, the rig 
structures constructed from high quality steel.  

Modularity, automation, standardization and easy moving were the guidelines for the 
development of rigs from the 1950s onwards. Traditional derricks were gradually replaced 
with modular masts, easier to transport, and soon the traditional compound rig (mechanical 
transmission of power with gears and chains) was replaced by independent electric motors 
(Macini and Mesini 307). 

 

Off-shore production 

Drilling for petroleum moved off the shore and into the water by the end of the 19th century, 
with rigs reached by trestles or piers driven out into shallow waters in Baku, California and 
Lake Maracaibo, Venezuela.  

 

 

Steel derricks at Huntington Beach on the California coast in 1926 (© Orange County Archives). 

 

By 1938 a mile-long wooden trestle with railway tracks ending with a derrick had been built 
out into the Gulf of Mexico. In the same year, seismic testing showed how to locate salt 
domes, and in the late 1940s fixed steel platforms and tethered floating platforms were drilling 
out of sight of land. Self-elevating platforms called jack-ups were able to stand with their legs 
on the sea bottom and to operate over several tens of meters of water depth. Semi-
submersible drilling rigs were devised in the mid-1950s, consisting of a triangular, rectangular 
or pentagonal shaped platform connected with submerged hulls by means of large columns.  

The first transportable, submersible drilling rig, 'Mr. Charlie', which started prospecting in 1954 
for Shell OIl in the Gulf of Mexico near the mouth of the Mississippi is exhibited by the 
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International Petroleum Museum and Exposition, Louisiana. An adapted Ocean Star 1969 
offshore drilling rig moored in the harbour in Galveston, Texas, is now the Offshore Drilling Rig 
Museum and Education Center. 

In the early 1970s, the reservoirs discovered in the North Sea and in the Gulf of Mexico gave 
boost to the development of more and more specialized technologies for offshore 
hydrocarbon production (Macini and Mesini 2018). Exploration in the North Sea, extrapolating 
from on-shore fields in England and Holland, led to the discovery of huge oil and gas resources, 
first in the Norwegian sector in 1969 in the Ekofisk Field, followed by the Forties Field in the UK 
sector the year after. From the 1970s, enormous steel platforms were built, transported, and 
installed on the seabed in water depths ranging from 60 to 1,000 m. Concrete deepwater 
structures called condeeps were developed in Norway with a base of concrete oil storage tanks 
from which one, three or four concrete shafts rose up to above the surface. The largest 
condeep platform, Troll, was almost 500 m tall and weighed over 1m metric tons. Britain, 
Norway, Denmark and the Netherlands were largely self-sufficient in oil and gas by the late 
1970s. The economy and national identity of Norway, in particular, was radically changed by 
the way in which it managed its oil revenues.  

It was not considered feasible to conserve any of these platforms when production began 
rapidly to decline in the early 2000s. Characteristically, little direct physical evidence relative to 
the technical and economic importance of North Sea oil and gas has been conserved, although 
the Norwegian national museum of the petroleum industry Norsk Oljemuseum has a 
comprehensive programme of collecting documentary material about the history of North Sea 
oil extraction (Sandberg and Gjerde 2017).  3D digital recording of petroleum infrastructure is 
also an importance technique which has been developed in the North Sea industry. 

 

Natural gas 

As early as 1821, a limited local provision of natural gas for urban lighting had been established 
in cities close to the gas source, such as in Fredonia, New York, and in Chicago. But the 
technical problems of storing and transporting natural gas restricted its development, which 
was taken up by manufactured or coal gas. 

 At the end of the 19th century improved pipelines with leak-proof couplings allowed longer 
distribution networks to be built, with compressors to move the gas. The Turner Valley gas 
plant (see case study 8.6), ǿŜǎǘŜǊƴ /ŀƴŀŘŀΩǎ ŦƛǊǎǘ ƴŀǘǳǊŀƭ Ǝŀǎ ǇǊƻŎŜǎǎƛƴƎ ŀƴŘ ǊŜŦƛƴƛƴƎ ŦŀŎƛƭƛǘȅ 
and now a National Historic Site of Canada, was built from 1914. Millions of cubic feet of gas 
were flared every day until a pipeline was built to Calgary, and by 1921 gas was flowing to a 
ǎŜŎǳǊŜ ƳŀǊƪŜǘΦ ¢ƘŜ ŎƻƭŘ ŎƻƴŘƛǘƛƻƴǎ ƳŜŀƴǘ ǘƘŜ ΨƻǇŜƴΩ ǎǘȅƭŜ ƻŦ ǇǊƻŎŜǎǎƛƴƎ Ǉƭŀƴǘǎ ǿƘƛŎƘ ǿŜǊŜ 
built in warmer regions were not possible, for the plant needed to scrub hydrogen sulphide 
from the natural gas and to compress the gas for movement to consumers. The infrastructure 
for natural gas entails treatment facilities to separate liquids and gases and remove hydrogen 
sulphide and other compounds, storage vessels and pipelines. Buildings and equipment at 
Turner Valley reflect decades of development and innovation.  

After World War II, new welding techniques, along with advances in pipe rolling and forging, 
further improved pipeline reliability and fed a pipeline construction boom as gas became a 
preferred fuel for domestic and industrial customers.  

 

 

 

 

http://www.rigmuseum.com/
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Petroleum refineries and petrochemical plants 

 

Refineries are a key element in the petroleum production and consumption chain. Moreover, 
refineries are key drivers in the creation of built environments, materially transforming 
neighbouring cities and landscapes τ precisely because they themselves are highly specialized, 
expensive, large, long-lasting, and spatially fixed entities. (Hein 2018b, 452) 

 

By the 20th century petroleum refineries had become large, sprawling chemical plants whose 
location was tied into international logistical networks as well as the primary sources of their 
raw material. They are often remarkably long-lasting plants, renewed, rebuilt or reinvented 
sometimes over more than a century as technology, products and markets changed. 
Consequently, it is rare for original historic structures, plant or buildings to survive. 

An illustrative example is Salzbergen refinery in Lower Saxony, Germany, considered among 
the oldest in world. Founded in 1860 to refine paraffin from oil shale, in 1863 it began distilling 
Pennsylvania crude oil. By the 1870s was producing fine lubricating oils for textile machinery, 
and from 1890s heavier cold-resistant oils for railway trains, using oil shipped from Baku. In 
1908 it began refining local oil from Wietze(see case study 8.5). It was very badly bombed in 
1945 but rebuilt after the war, was almost closed by BASF in 1994 before being bought out by 
two former customers, and now makes oil products including lipstick, packaging and textiles 
(Oehlke 2010). Another example of a long-lasting plant is the Philadelphia refinery, built by the 
Atlantic Petroleum Storage Company beside the Delaware River in 1870. When threatened by 
closure, it was revived with the arrival of shale oil from fracking in North Dakota. The Baton 
Rouge refinery built in 1908 by Standard Oil on the banks of the Mississippi River to process 
the Texas oil fields was still, in 2016, the thirteenth largest in the world. 
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Two images of the Salzbergen refinery from 1903 and 2010 illustrate how radically these plants have 
changed (© Oehlke 2010). 

 

CǊƻƳ ǘƘŜ ƭŀǘŜ мфолǎΣ 5ƻǿ /ƘŜƳƛŎŀƭǎ ƻǇǘŜŘ ŦƻǊ ŀƴ ΨƻǇŜƴ ŀǊŎƘƛǘŜŎǘǳǊŜΩ ŦƻǊ ƛǘǎ ƴŜǿ [ƻǳƛǎƛŀƴŀ 
petrochemicals plant, deciding that enclosing the vast tangle of pipes and tanks in a building 
envelope, as in the north of the country, would be unnecessary in the mild climate of the Gulf  
coast (Allen 2006). Oil processing plants became larger and increasingly automated complexes. 
The progress of the industry along the [ƻǳƛǎƛŀƴŀ ΨChemical CorridorΩ demonstrates this trend. 
A cracking process was independently developed and patented in 1913 by Standard Oil for 
converting oil to gasoline and allowing chemical engineers to process crude and petroleum 
distillates efficiently. {ǘŀƴŘŀǊŘ hƛƭΩǎ .ŀǘƻƴ wƻǳƎŜ ǊŜŦƛƴŜǊȅ ǎƛƎƴŀƭƭŜŘ ǘƘŜ ōŜƎinning of the 
development of the lower Mississippi River petrochemical refineries.  

A series of significant discoveries of oil and gas were made after 1910 and accelerated from 
1940, while by 1947 off-shore drilling had receded out of sight of land. By then there were Ψ177 
refineries and chemical plants in Louisiana, and their numbers continued to grow: 211 in 1962, 
284 in 1981, 320 in 2002. Along the lower Mississippi River the number of oil-refining and 
chemical-processing plants rose from 126 in 1962 to 196 in 2002. A landscape once dominated 
ōȅ ǎǳƎŀǊŎŀƴŜ ŦƛŜƭŘǎ ƘŀŘ ōŜŜƴ ǘƘƻǊƻǳƎƘƭȅ ǘǊŀƴǎŦƻǊƳŜŘΩ ό/ƻƭǘŜƴ нллсΣ фр-6). In Ontario, the 
oldest North American oil fields led to a massive petrochemical complex in Sarnia, known as 
Chemical Valley, which began during World War II and today has 62 facilities and refineries. 

It is not evident, however, which of these structures might be considered as historic resources 
capable of testifying to this remarkable pattern of industrial development. Moreover, as well 
as the ǊŜƎƛƻƴΩǎ ŎƭŀƛƳ ǘƻ ōŜ ǘƘŜ birthplace of the petrochemical industry, Louisiana is also 
ΨŀƳƻƴƎ ǘƘŜ Ƴƻǎǘ ǘƻȄƛŎ ǇƭŀŎŜǎ ƛƴ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎΣ ǘƘŜ ǎƛǘŜ ƻŦ ŀŎǊƛƳƻƴƛƻǳǎ ǎǘǊǳƎƎƭŜǎ ōŜǘǿŜŜƴ 
residents over air and water pollution and one of the cradles of the environmental justice 
ƳƻǾŜƳŜƴǘΩ ό!ƭƭŜƴ нллсΣ ммсύΦ    

 

 

 














































































































