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Where can petroleum be found?

Petroleum and gas are hydrocarbons found in nature, in sedimentary basins which are places 

where there is accumulation of sedimentary rocks. They are formed by the decomposition and 

deposit processes of other substances, such as other rocks, and chemical and organic elements, 

over depressions that occur on the Earth’s crust, known as “sedimentary basins”.   

Other conditions are also necessary for the accumulation of petroleum and/or gas in a sedi-

mentary basin. The presence of source, reservoir, and cap rocks is necessary for the formation, 

accumulation, and prevention respectively of emission to the surface, of petroleum/gas. The 

synchronization of the maturation conditions of the source rocks (adequate temperature and 

pressure) and the migration of petroleum and/or gas to the reservoir rocks are also necessary.

Source rocks are the ones in which the accumulation and preservation of plant and animal 

organic matter takes place. When these are submitted to certain combinations of temperature 

and pressure, they enable the creation and posterior expulsion of hydrocarbons. Generally, they 

are fine textured rocks, such as shale, siltstone, calcilutite, and marlstone. Depending on the 

composition of the organic matter present in them and in the temperature and pressure con-

ditions to which they are submitted, favorable conditions for the generation of petroleum and 

gas can be achieved. 

Reservoir rocks are those that manifest favorable porosity and permeability conditions for 

the accumulations and production of petroleum and/or gas, given that oil is found in between 

the rock grain. The image of an oil deposit is, therefore, closer to that of an soaked sponge rath-

er than a cave containing the liquid. The bigger the porosity and permeability, the better the 

reservoir rocks’ productivity conditions. The main reservoir rocks are sandstone and conglom-

erate (detrital). Some examples of detrital rock are the post-salt turbidite reservoirs, found in 

Marlim, Albacora, Roncador, and Atlanta, and the carbonates (chemical and biogenic) present 

in important reservoirs of the pre-salt section of the Santos and Campos basins, such as Tupi, 

Libra, and Carcará. There are non-conventional reservoirs as well, composed of rocks with low 

original permeability, which, through a large quantity of fractures, allow for the flow of petro-

Rock Types
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leum and/or gas, which can be extracted in cost effective ways. Reservoir rocks commonly have 

salted water at the bottom, above it oil, and on top of the oil, natural gas.

The oil will tend to migrate to the top finding its way through cracks or spaces in between the 

grain and will eventually reach the surface of the Earth if it is not stopped by a waterproof rock 

that traps it. Upon meeting one of these, the reservoir is formed. The rocks that act as “caps” or 

“traps” have very low permeability, which stops the petroleum and/or gas accumulated in the 

reservoir rocks from migrating to the surface. The main cap rocks are shale, siltstone, calcilutite, 

and marlstone, as well as evaporite rocks, such as halite, carnallite, and anhydrite. Sedimentary 

rocks can be divided into the following types: “detrital”, “chemical”, and “biogenic”. 

Stopping the oil from migrating to the surface is important otherwise it begins to lose its volatile 

components and turns into natural asphalt, as the one which is being used by humanity since 

three thousand years B.C..

Sedimentation Processes

Overburdem of soft 

sediments 

is the origin of the 

sedimentary rocks

Stratigraphy is the branch 

of geology 

which studies 

sedimentary rocks

Fluvial, lacustrine, 

deltaic, aeolian, glacial, 

marine, gravitational, 

among others
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a. Detrital Sedimentary Rocks: rocks formed by the disintegration processes of pre-

existing rocks (igneous, metamorphic, or sedimentary) and posterior lithification; ex: sandstone, 

siltstone, shale.

b. Chemical Sedimentary Rocks: rocks formed by the precipitation of substances 

dissolved in the waters of rivers, lakes, and oceans; sedimentary rocks formed through chemical 

processes; ex: halite, carnallite, stalactite, travertine. 

c. Biogenic rocks: rocks formed by the carapaces of organisms (ex: coquinas, which are 

carbonates composed of shells) or when there is the predominant action of living organisms, 

such as microbe, bacteria, and algae colonies, which are formed by carbonates of the pre-salt 

section of Brazil. 

d. Igneous rocks: rocks formed by the solidification of magma, which are, therefore, also 

known as “magmatic”, and which can be subdivided as “intrusive” and “extrusive”.

• Intrusive, or “plutonic”, igneous rocks are those in which solidification occurs at great depths 

and with slow cooling speed, and, therefore, in good conditions for crystallization. Granite is 

a good example.  

• Extrusive, or “volcanic”, igneous rocks are those in which solidification occurs in shallow 

depths or on the surface, with a fast cooling speed, and therefore, with little time for the 

formation of crystals. Basalt is a good example.

d. Metamorphic rocks: rocks formed by the deformation caused by the action of pressure 

and temperature on igneous, sedimentary and even pre-existing metamorphic rocks. Granite 

(igneous) can be transformed into gneiss (metamorphic), or limestone (sedimentary) can be 

transformed into marble (metamorphic), through metamorphic processes.
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What it is

Petroleum, a Latin word that combines “petrus” (rock) and “oleum” (oil), is the main power 

source used worldwide. It is a natural, flammable, and oily liquid, that is less dense than water 

and has a characteristic scent. It is a complex mixture of hydrocarbons, or organic substances 

formed solely of hydrogen and carbon. The hydrocarbons are predominantly aliphatic, alicyclic, 

and aromatic. Petroleum can also contain small amounts of nitrogen, oxygen, and sulfur and 

metal ions compounds, especially nickel and vanadium. The color may vary, from colorless to 

brown or black, including green and light brown.

Origin

According to the most widely accepted theory petroleum was formed through the decomposition 

of organic matter, predominantly algae, caused by low oxygenation and by the activity of 

bacteria that accumulated on the bottom of seas and lakes. After millions of years, the weight of 

the sediments that deposited over them caused the compaction and heating that transformed 

it into petroleum. The minimum temperature needed for this process is 49°C,and the maximum 

is 177°C. These temperatures occur in depths of 1,500 to 6,400 meters, respectively. If the 

temperature inside the earth is greater than 177°C, the organic matter transforms into gas or 

graphite. As its formation is extremely slow, petroleum is considered a non-renewable resource.   

Types of Petroleum

Petroleum can be found in nature with different chemical and physical characteristics, which 

impact its use and price. Petroleum is classified as light, medium, and heavy, depending on 

its characteristics. The terms “light” and “heavy” refer to the consistency of the oil, which can 

be more or less concentrated. Lighter oils can be used in the fabrication of higher quality 

products, such as the naphtha used in the petrochemical industry, as well as in gasoline and 

gas, and, therefore, dictate higher prices. The lighter the oil, the higher the price. More viscous 

petroleum is used in cheaper products, such as fuel oil, because refining it for nobler uses is 

more expensive. Oil’s viscosity is measured according to the API scale, created by the American 

Petroleum Institute (API). The higher the API, the better the petroleum quality.

Oil
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Example of  
heavy oil

The global reference in quality oil is the Brent type, traded in London, Singapore, and Dubai, 

and the WTI, traded in New York. Both types are light and are used as a reference to calculate 

the price of petroleum in different reserves. Heavier oils than the Brent and WTI are priced at 

a discount, while lighter ones have goodwill.

It is important to highlight that Brent and WTI petroleum are crude oils that still haven’t gone 

through refinement processes. The former gets its name because it is produced in the North 

Sea, where it is extracted from the Brent and Ninian petroleum exploration systems. Light 

petroleum referes to  light oil which has no impurities since it has already pass through the 

refinement system. Light oil is used to produce gasoline, and, therefore, is the most valuable 

type of oil.

Other types of petroleum include oils extracted from sands containing bitumen and naphthenic 

petroleum, which contains a high level of naphthenic hydrocarbons. Another is paraffinic 

petroleum, which has a high concentration of paraffinic hydrocarbons. And finally,  aromatic 

petroleum, with a high concentration of aromatic hydrocarbons.  
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Transportation

From the well, the petroleum is transported to a refinery or to another location, such as a port 

where it is loaded into a ship. In to transport it, pipes with diameters between 5 cm and 1.22 m, 

called oil pipelines, are used. For long distance transportation, such as over seas, the best option 

is to use large oil tankers.

Refinement

Crude oil, directly from the well, has no direct application. In order to be used, it must be frac-

tioned into its different components, a process known as refinement or fractional distillation. 

The process starts with the elimination of the crude oil’s mineral salts. Then the oil is heated to 

320°C in direct-fire furnaces. Then the oil is moved to fractionating units  where it goes through 

a three stage process producing: fuels, solvents, special gasoline, and several others. Natural 

gas, on the other hand, is ready for use following a relatively simple processing procedure.

Uses

About 90% of the petroleum consumed is applied to the generation of thermoelectric energy or 

for combustion purposes, for example in transportation or industrial furnaces. Products that 

supply industries are extracted from the remaining  10%. Approximately  60% of  raw materials 

in industries worldwide are petroleum based. The ensemble of petroleum-based products is 

endless, and, in addition to fuels, one of the most important is naphtha, the raw material that 

is the base for all the chain of production of plastic resins.
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Petroleum-Based Products

Fuels 

LP Gas

Benzene, Gasoline

Kerosene

Diesel

Fuel Oil

Lubricating oils and greases

Heavy petroleum or fuel oil

Petrochemical

Basic petrochemicals: ethane, propene, 
benzene, and toluene

Petrochemical intermediates: cyclohexane 
and ammonium sulfate

Ethylene/ethane: PET and PVC

Plastic resins: toys, adhesives,  
water tanks, serum vials, caps and 
containers, footwear, tires, paints,  
plastic film, etc.
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Historical Prices

The demand for petroleum is influenced by factors such as economic and income growth, 

industrialization, and the development of alternative energy sources, all of which have a fairly 

predictable behavior. Reserves are abundant enough to meet this demand, but it is the short-

term factors impact the pricing dynamic.

During the last four decades, three sudden and lasting changes occurred to the price of 

oil, known as “oil price shocks”. The first was caused by the 1973 Arab Oil Embargo, with the 

formation of the Organization of the Petroleum Exporting Countries (OPEC). The second shock, 

which practically tripled the prices, was caused primarily by the 1980 Iran–Iraq War. The third 

oil price shock occurred between 1985 and 1986, when Saudi Arabia adopted a fixed-margin 

system for refineries, causing a steep decline in prices.  

Other substantial oscillations in oil price occurred in 1990, when Kuwait invaded Iraq; in 

1998, due to the concomitant financial crisis in Asia and resumption of exports in Iraq; and in 

1999, due to production cuts by OPEC. In the following years, there was a long period of price 

increases, which reached its peak in 2008, due to OPEC’s reduction in idle capacity. After that 

year’s financial crisis, there was a reduction in demand and in oil prices, which led OPEC to 

reduce production in order to stabilize the prices. In 2013, oil prices stabilized between US$100 

and US$112 per barrel, and these prices were maintained until September 2014, when crude oil 

prices became extremely volatile, and the Brent reached prices bellow US$50 in January 2015.     

The main contributing factors to the present situation are: (i) the development and significant 

increase in shale gas in the United States, which has been reducing its petroleum importation 

since 1995 and becoming a net exporter; (ii) a decrease in global demand, due to the low growth 

of developed and developing countries, including China; (iii) OPEC’s unprecedented decision 

of not reducing production, led by Saudi Arabia’s strategy of recovering market share and 

“testing” the ceiling of production costs that would prevent and/or decrease the exploration 

and production of shale, oil sands, and deep-water offshore operations; (iv) strengthening of 

the dollar compared to other currencies in the international market.
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Natural Gas Advantages

Natural gas is a fossil-based energy source. Like all other fossil fuels, it is a gaseous mixture of 

hydrocarbons that originate from the decomposition of organic matter fossilized throughout 

millions of years. In its raw form, natural gas is made up primarily of methane, with varied 

proportions of ethane, propane, butane, and heavier hydrocarbons, as well as CO2, N2, H2S, 

water, hydrochloric acid, methanol, and other impurities. The higher levels of carbon are found 

in non-associated natural gas.

The main properties of natural gas are its density in relation to air, its calorific power, the 

Wobbe index, the dew point of the water and the hydrocarbons, and the levels of carbon, CO2, 

hydrogen, oxygen, and sulfur compounds.

Besides being a basic raw material in the gas and chemicals industry, the use of natural gas 

has increased in the industrial, transportation, and electric power generation sectors. The 

investment in gas production for the generation of thermoelectric power has been spurring 

the interest of analysts and entrepreneurs, due to the depletion of the country’s best hydraulic 

potentials and the need to expand the electric power-generating park.

Safer energy source than oil

Dissipates easily in case of leakage

Significant improvement in manufactured products

Increase in the useful life of fabrication equipment

Low pollutant emission rateLow odor and contaminants rate

Greater flexibility of transportation and utilization

Natural Gas
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The natural gas production chain

The production process of natural gas involves three different stages, as listed: (i) exploration and 
production of natural gas; (ii) processing; (iii) transportation and storage; and (iv) distribution. 

The specifics of each of these stages allow them to be treated as different enterprises. In many 
countries, there is even a required legal separation between these parts of the chain, so that 
specific regulations can be established for each of the sectors.

Exploration and Production
The exploration and production stages of natural gas are practically identical to those of 
petroleum. Generally, big oil companies are responsible for the exploration and production  
of natural gas, since gas and petroleum tend to be associated.

Processing
Once the production of natural gas has begun, the product must go through natural gas proces-
sing units. These treatment stations are responsible for the separation of methane from other 
heavy hydrocarbons (natural gas drying), through the desulphurization process, water removal, 
and the removal of other contaminants. In technical terms, the fractions of heavy hydrocarbons 
are removed to a point where the minimal calorific power of natural gas is not compromised.

Combustion characteristics 

Calorific power 

Spontaneous ignition temperature 

Flame velocity 

Flammability limit 

Flame temperature 

Boiling point 

Flash point 

Absolute density 

Nitrogen 

Values

Over 9,400Kcal/m3

540ºC

30-50cm/s

5-15% in volume

1,945ºC with air 2,810ºC with oxygen

-16ºC

-189ºC

0.766kg/m3(@20ºC; 1 atm)
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Transportation
After treatment, natural gas is moved to consumer centers through pipelines or in the form of 
liquefied natural gas (LNG) or compressed natural gas (CNG). The choice of technology used 
depends on technical and economic issues.

Distribution
The term “transportation” refers to the network of pipelines used to move the gas from the 
production plants to the “distribution” network, which, in turn, transports it to the final client: 
residential, industrial, thermal or commercial. These networks are different in pipeline diameter 
and in gas flow pressure. While in the transportation network, natural gas is compressed to an 
average pressure of 80 bar (high), while in the distribution network it is never above 20 bar.

The Transportation and Distribution of Gas in Brazil 

In 2013, Brazil had a 9,190 km gas pipeline network that followed the Brazilian coast, from 
Porto Alegre to Fortaleza. In addition, a gas pipeline connects the producing areas of Bolivia to 
São Paulo, and another connects Urucu-Coari-Manaus, in the center of the Amazon. In Ceará, 
Bahia, and Rio de Janeiro, gas is brought from offshore producing fields by ships and is fed 
through transportation and distribution networks. From the Santos basin, gas is transported in 
pipelines to São Paulo, Rio de Janeiro, and Espírito Santo. 

Gas distribution is carried out through 27 distributors, each serving one or two of the 
federation’s states. Six of them are independent, and two controlled by Petrobras. The other 19 
are affiliated to Petrobras.

Use of Natural Gas

Natural gas is used in the residential, commercial, industrial, and automotive segments. It 
can be used as fuel to supply heat and motive power; as a raw material in the steel, chemical, 
petrochemical, and fertilizer industries, and as a substitute for diesel, gasoline, and alcohol in 
vehicles. Because of these attributes, it can be used almost without restriction, in accordance 
to environmental and safety measures. That is why its participation in the world’s energy mix 
is increasing.
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Non-Conventional Gas – Some Definitions

Recently, there has been a great acceleration in the production of gases from non-conventional 
sources, especially in the USA. These gases come from low permeability and/or porosity rock 
formations. These are some examples:

Tight gas
Natural gas contained in reserves similar to conventional reserves, but with low permeability 
sandstone and limestone, which make it very difficult for the gas (or the liquids) to migrate. 
The liberation of gas often requires hydraulic fracturing.

Shale gas
Natural gas retained in layers of shale that contain low porosity and permeability, which is 
also liberated through hydraulic fracturing. Liberation of the gas depends on the geological 
characteristics of the layers of shale and the interfaces between them.

Coalbed Methane (CBM) 
Natural gas found in coal reservoirs, which can also only be liberated through hydraulic 
fracturing. It is also known as coal seam methane (CSM).

It is important to point out that the division between conventional and non-conventional 
gases is not strictly defined, and may vary in time according to the evolution of technology and 
the decrease in costs. In the USA, for example, tight gas, which already represents 40% of total 
gas production, is now defined as a conventional gas in official statistics.

Uso Energético Uso Químico
• Industrial Use

• Residential, commercial, and hospital use

• Thermoelectric plants

• VNG – Vehicular

• LNG – Liquefied

• CNG – Compressed

• Synthesis gas – C1 chemistry

• Separation between ethane and 
propane: C2 and C3 trees

• Separation of the heavier: C4 and 
condensed
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Non-Conventional Gas in Brazil

The production of shale gas in Brazil differs considerably from in the United States, even 
though Brazil has one of the largest non-conventional gas reserves in the world, and the ANP 
is currently running seismic tests to define bidding areas. In addition to the acquisition and/or 
development of technology, the country lacks a gas pipeline network connecting the locations 
where these reserves are situated to the consumer centers. Regulatory and environmental 
issues must also be taken into account. The lack of such infrastructure reduces the potential 
returns on extracting non-conventional natural gas.

Natural Gas Pricing

The price dynamic differs greatly in each market, according to the following factors: (i) elevated 
transportation costs; (ii) large differences in the diffusion degree of gas in the energy mixes 
of each country or region; (iii) asymmetries in the endowment of gas resources; and (iv) the 
maturity and liberalization levels of the national gas market. 

The final price for the consumer depends not only on the price of the raw materials, but also 
on transportation and distribution costs that can represent more than 50% of the final price. 
Therefore, the price varies immensely between markets.   

The prices that are in effect for gas will depend on the elasticity of substitution and the need to 
remunerate the investments made for provisioning. Even under these conditions, which impact 
the pricing in specific markets, the price of the commodity has historically maintained a direct 
connection to the price of oil and its products.

Gas pricing in long-term contracts
In order to offer some stability to the return in investments in production, transportation, and 
distribution, some markets/suppliers work with long-term contracts. After the negotiation of 
the initial price, these generally include a price escalation formula that indexes the gas price 
to the petroleum price or to that of competing energy products. They usually contain “take 
or pay” clauses, in which the buyer takes on the obligation of paying for part of the total 
contracted quantity during a specific period of time, even if there is no consumption. They 
may also contain requirements for minimal volumes for the utilization of pipelines, in clauses 
known as “ship or pay”. 



16A LITTLE BIT OF GEOLOGY AND GEOPHYSICS

Gas pricing in liberalized markets
In certain regions or locations spot prices are practiced, but, for this to occur, certain 
preconditions are necessary: (i) interconnection between gas pipelines that allows for gas 
exchange between different systems; (ii) storage capacity; (iii) transportation convenience 
to and from the “hub” (interconnection junction between pipelines that transport gas from 
different basins and areas with large storage capacity); (iv) the possibility of auxiliary services 
provision, such as the balancing of the gas system and dispatch; (v) title transfers for gas 
supply contracts and transportation capacity; and (vi) short-term spot market.

The United States market
The USA pioneered the liberalization of the natural gas industry, a process that resulted 
in a vigorous gas market through the adoption of new pricing forms. The country contains 
production facilities and transportation infrastructure that guaranteed the emergence of spot 
(physical) and derivative (financial) markets for natural gas.

With over 8,000 gas producers competing against one another, in 2009, North America contained 
33 active hubs, nine of which are in Canada and 24 in the United States. The Henry Hub, in the 
state of Louisiana, is the largest gas commercialization center in the world, connecting 12 gas 
pipelines and containing three storage reservoirs. The prices of the gas commercialized in the 
hub are easily accessible (visibility and transparency) and serve as reference points for futures 
contracts and gas derivatives negotiated in the NYMEX and Inter Continental Exchange (ICE) 
electronic exchanges.

The European market
Europe is essentially a gas importer, since it has no producers competing in its territory – supply 
is concentrated. However, by observing the clear advantages offered by organized markets, 
in which there is price transparency, United Kingdom’s electronic International Petroleum 
Exchange (IPE) started using the prices practiced by the National Balancing Point (NBP), also 
from the UK, as indexers for future gas contracts. Unlike the Henry Hub, NBP is a virtual hub, 
reflecting the prices of the gas negotiated and transported by the Transco network. Since 
January 1997, when this occurred, contract values negotiated in the NBP became a reference for 
gas prices in Europe, and England’s natural gas became, along with the North American market, 
one of the most competitive and net markets in the world.

In this market, we can observe a trend of medium-term alignment between spot market gas 
prices and the prices in importation contracts indexed to oil prices. That is why, since 2009, 
when the oil price went up from a level of US$ 40 to US$ 100 per barrel, the NBP gas price 
followed it, distancing itself from those practiced by the Henry Hub. In the European market, 
gas prices are influenced by the petroleum supply, while in the USA, where they have their own 
production, the price dynamic depends on the country’s internal supply.
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Other parts of the world
Unlike the USA and Europe, the price of natural gas in other regions of the world is not defined 
by spot markets, be it the gas or oil market. According to the International Gas Union (IGU), 
half of the gas consumed worldwide is not priced based on rules of public markets, be it a spot 
market or contracts based on the price of petroleum.  

According to this publication, in 2010, 15% of the gas consumed in different internal markets 
around the world was priced below the production and replenishment costs. This occurs 
primarily in Russia, the Middle East, and some African countries. In other countries (14% of 
the gas consumed in 2010), the price of natural gas is regulated and follows sociopolitical 
criteria. Hence, the price is defined by governments on irregular bases, and according to social 
and political pressures. The evidence that in such regions of the world the price of gas is not 
determined by supply and demand conditions is the discrepancy that exists between the price 
of the exported gas, aligned with the international market, and the price practiced by the 
internal market.

The Brazilian market
In Brazil, the supply and demand structure for gas is basically characterized by the existence of 
a single seller and a single buyer. Petrobras is effectively the only supplier. State distributors, 
both private and public, are the only consumers, and Petrobras itself either controls or is a 
shareholder in several of them. In addition, Petrobras owns the pipelines, and has a lot of 
control over the final price. Therefore, the price of gas is not established through the balance 
between supply and demand.

The prices are connected by a reference base value, but it contains an escalation clause 
associated to the fuel price, a competing raw material with a value connected to the price of 
petroleum. In addition, they are readjusted every trimester in relation to the inflation and the 
rate variation measured by the Ptax dollar (BACEN). There is a formula for national gas and 
another for imported gas (Bolivia). Over these prices, state distributors add their distribution 
margin. Both the distributors and the margins that they practice are regulated by state 
regulatory agencies.

In addition, there are differentiated prices for the electricity sector, PPT (priority thermoelectric 
program), for some thermal plants, and, currently, for the price of international GNL gas 
(indexed to Henry Hub or Brent).
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Data Acquisition – How to identify the Petroleum potential 
of a certain area?

Oil is an abundant natural resource, but identifying the potential of an area requires complex 

and expensive research and studies.  The first step to assessing the potential for oil and gas 

accumulations in a certain region, or for the valuation of a discovery, is to organize a database 

with geological and geophysical information to be interpreted through means of an explora-

tory assessment  of the potential of a  new or an exploratory area and before commencing 

development or production. It is fundamental for the assessment to have plentiful and quality 

information, enough to make an accurate evaluation of the exploratory potential in the area.

In this acquisition and data management, state-of-the-art technology is employed to map and 

store the acquired data with the goal of achieving accurate assessments. These assessments 

represent 10% to 20% of the investment in an exploration and production project.

Data acquisition assessment is divided into the following steps: (i) search and discovery of 

hydrocarbons and (ii) technical and financial assessment of the exploration feasibility for the 

discovered accumulation. Geologists and geophysicists are involved to perform the study on 

the discovered elements, such as: the reservoir’s rock and its porosity, and the amount of water 

and sand, amongst many others. The acquired data is essential to attain estimates as to the 

volume to be produced. Although data acquisition assessments are critical in reducing explo-

ration risks, they are not capable to eliminate them.

The main geological information refers to data from rocks obtained in the surface or subsur-

face (by mean of well profiling). These are electrical, acoustic, and radioactive profiles, geo-

chemical analysis of possible source rocks, and biostratigraphic analysis for an appropriate 

stratigraphic assessment. The latter identifies the sequence of rocks in the subsurface with 

the goal of determining the processes and events that caused their formation, as well as the 

relative “life” of soil layers, amongst others.

Data Acquisition
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The main geophysical information is obtained by acquiring gravimetric, magnetometric, and 

seismic data. They first segregate and weigh the various components found, then they examine 

the magnetic fields generate by these components.  These test provide more accurate results 

for preliminary and regional interpretations, while seismic tests are used more frequently in 

between the stages of for prospective exploratory opportunities and developing the discovery.

Both geological and geophysical data can be obtained by hiring specialized service providers 

to acquire them, or buying public domain data from the Exploration and Production Database 

(BDEP) at the National Agency of Petroleum, Natural Gas and Biofuel Agency (ANP). The BDEP 

holds all the data acquired by the Brazilian oil and gas industry. The confidentiality periods for 

specialized companies and providers are available in the ANP resolution # 11.

An authorization from ANP and all environmental permits from the state (terrestrial areas) or 

federation (maritime areas) are required in order to obtain geophysical data and drill wells.

Seismic is of primary import in the data acquisition stage since it results in more accurate 

information about the possibilities of a certain area previous to drilling. It consists in the pro-

pagation of sound waves which upon making contact with a land mass, return as echoes. The 

graphic expression of these echoes makes up the information about the composition of the 

subsurface mass. In the ocean, the sounds are issued from ships with thousands of receivers.

Seismic technology has significantly advanced when it comes to the detailing of the subsur-

face information it captures. 2D seismic data, that display big linear spacing, can be sufficient 

for regional or preliminary assessments. However, 3D seismic data with small linear spacing 

is fundamental to the accurate definition of an exploratory prospect or for development and 

production work in a discovery.

Seismic data might be: i) non-exclusive like SPECs, which result from assessments made by 

data acquisition companies, ii) property, when hired by exploration block concessionaires, and 

iii) promotional data, when they result from assessments made by ANP itself.

http://nxt.anp.gov.br/NXT/gateway.dll/leg/resolucoes_anp/2011/fevereiro/ranp 11 - 2011.xml
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Example seismic data acquisition - photo credits: CGG
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