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Preface

The year 2003 marks noteworthy events in the recent history of Pemex Exploración y

Producción (PEP). On one hand, the launch of new development projects such as Ku-

Maloob-Zaap, Crudo Ligero Marino and Lankahuasa; and on the other hand, the continu-

ation of others already in progress such as Cantarell, illustrate PEP�s decision and commit-

ment to generate economic value based on the exploitation of its already discovered

reserves. These and other projects have made it possible to reach record production at

historical levels, of 3.4 million barrels of crude oil per day, and 4.5 billion cubic feet of

natural gas per day. Most notable are the production levels of gas and light oil, reversing

the declining trend in the production of these fluids of recent years.

Also in 2003, a new concept of service contracting was initiated, Multiple Service Con-

tracts, instruments that integrate a set of services and activities for the production of

natural gas in the Burgos basin. With this, not only will the production of this fluid in-

crease in 2004, but also the volume of reserves through the drilling of exploratory and

development wells. This expansion in PEP�s execution capacity, will no doubt impose

new production rates in the Burgos basin, and, from the infrastructure side, will promote

its geographic diversification.

From the exploratory point of view, the discovery of 708.8 million barrels of oil equivalent

in proved, probable and possible reserves in Mexico�s main basins, confirms the country�s

hydrocarbon potential. The proportion of new non-associated gas reservoirs, 34.2 per-

cent, and of light and superlight oil, 34.2 percent, indicates new exploration opportunities

that undoubtedly will improve the composition of reserves, today biased towards heavy

oil and associated gas. This is important because such diversification will help strengthen

PEP�s competitive position in the international market in the case of crude oil, and help

ease the upward trend in natural gas imports.

It should be noted that the state of the reserves as of January 1, 2004, with volumes of

18.9 billion barrels of oil equivalent in the proved reserves, 34.9 in proved plus probable

reserves, and 48.0 billion barrels of oil equivalent when adding proved, probable and

possible reserves, ensure production rates similar to the current ones for the next 30

years, taking into account the later figure.

Furthermore, it can be observed that even though a volume of 1.6 billion barrels of oil

equivalent was produced in 2003, proven reserves decreased by only 1.2 billion. This

effect was not only due to exploratory activities that incorporated 151.7 million barrels of
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crude oil, but also to the reclassification of reserves from probable to proven as a result of

drilling activity in the Burgos basin, Chicontepec, and other fields, such as Ku. These

favorable movements in the reserves will go on, provided that investments in exploratory

and development projects continue in a sustained manner, and are oriented towards the

most profitable operations.

With 114.8 billion pesos in authorized investments aimed at exploration and exploitation

projects, 2004 offers a panorama of challenges and extensive and intensive activity. Pro-

duction levels should exceed the ones for 2003, especially for natural gas, as well as the

volume of reserves to be discovered. Along this line, the exploratory activity will remain

strategic for PEP, providing the volumes of hydrocarbons necessary for Mexico, and more

importantly, ensuring the supply of energy to our country in the medium and long term.

It is hence that Pemex Exploración y Producción continues its effort to explore and pro-

duce hydrocarbons. None of these activities was trivial in the past, and neither are they

today. Nevertheless, the recent results of increased production of crude oil and natural

gas, and the discovery of new reserves, point to a Mexico with a timely supply of hydro-

carbons, sufficient to sustain its growth.

 Luis Ramírez Corzo
Mexico City General Director
March, 2004 Pemex Exploración y Producción
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Introduction 11
As is customary, this new edition of Hydrocarbon Re-

serves of Mexico, Evaluation as of January 1, 2004,

lists and explains the variations in proved, probable

and possible reserves between January 1, 2003 and

December 31 of the same year, with a degree of detail

that ranges from events at the field level to its effect

on the total aggregate, and distinguishes the different

constituents of each reserve: crude oil, condensates,

plant liquids, natural gas, gas to be delivered to plant,

dry gas, and of course, oil equivalent.

It is also important to emphasize that the definitions

for the evaluation or estimation of reserves as of Janu-

ary 1, 2004 reported in this publication correspond, in

the case of proved reserves, to those issued by the

United States Securities and Exchange Commission

(SEC), and those published by the Society of Petro-

leum Engineers (SPE) and the World Petroleum Con-

gresses (WPC) for the probable and possible reserves.

In this respect, the second chapter offers greater de-

tail about these definitions and clearly explains the

implications of using such definitions in the estima-

tion of reserves. Special mention is made of the con-

cept of proved reserve based on the SPE-WPC defini-

tion and it is contrasted with that made by the SEC.

The third chapter offers aggregate numbers regard-

ing the state of the reserves as of January 1, 2004 and

compares these magnitudes with those previously

estimated in the three preceding years. That way, it is

possible to determine their evolution over time. On

the other hand, and as is customary, information on

how prices have changed over the year are noted with

detail, indicating that the reserves are cash flows as-

sociated with investment, operation and maintenance

costs, as well as the production of hydrocarbons.

Consequently, there is an economic evaluation of re-

serves, and the proved, probable and the vast major-

ity of the possible reserves, have a positive net present

value.

Furthermore, in the third chapter, how the volume of

natural gas evolves from the well to the gas process-

ing plants is mentioned. The different factors that shape

the path of gas until it is converted into dry gas are

thus introduced, and concepts such as shrinkage,

condensates, gas delivered to plant, plant liquids and

other items are presented and explained. The gas is

classified as associated or non-associated from the

reservoir type point of view in order to determine that

which comes from oil reservoirs, in the first case, and

that coming from gas-condensate, and wet or dry gas

reservoirs, in the second case. With regards to the

latter, and in order to acknowledge that the produc-

tion of gas-condensate reservoirs implies the abun-

dant production of liquids, the volumes correspond-

ing to the aggregation of wet and dry gas reservoirs,

are published for the first time.

Notably, a new and fourth chapter is added to this

edition, in order to further detail the characteristics of

the discoveries made in 2003. The details correspond

to the field level, and each one makes reference to the

well that discovered such reserve. Furthermore, sta-

tistical information of the discoveries made in past

years is noted, in order to know what is the trajectory

of the discoveries, and references are made as to how

the reserve replacement rate, with discoveries alone,

has evolved over time. Up to this point, it is worth

mentioning that to this date, this indicator has been

used by Pemex Exploración y Producción (PEP) as

the quotient arrived at by dividing discoveries by pro-
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duction, hence only measuring the contribution of the

incorporation of reserves. Of course, this quotient may

be evaluated by placing in the numerator, proven re-

serves, or 2P, corresponding to the aggregation of

proven and probable reserves, or 3P, which is the sum

of 2P plus possible reserves. The choice of one quo-

tient or another is linked to the kind of behavior that

one whishes to capture. If the numerator is the proved

reserve, then the resulting quotient is a short-term and

immediate indicator, where delimitation activities are

lost. At the same time, if the numerator is the 3P re-

serves, it may be argued that a long-term indication is

sought, where the delimitation and the extension of

the discovery take place.

In the fifth and following chapter, updated scenarios

of reserves, at the regional level and in terms of busi-

ness units, as of January 1, 2004, are considered. It

starts by mentioning how the administration de PEP

has evolved from the production and exploration busi-

ness units implemented in 1996, to the so-called inte-
gral and exploration business units, recently created

in 2003. In both concepts, prospective resources and

reserves are the center of activity. This difference lies

in the fact that now the integral business units not

only produce previously discovered reserves, but also

direct its efforts towards the programs of reserve in-

corporation and delimitation next to fields already dis-

covered. Also, in this new context, the exploration

business units are now more focused on the evalua-

tion of potential, incorporation of reserves, and de-

limitation beyond the vicinity of the zones already in

production. The purpose is to streamline opportunity

taking and value generation, based on recognizing that

the knowledge obtained of an integral business unit,

allows the faster identification of neighboring oppor-

tunities. At the same time, the new exploration busi-

ness unit will do its part, starting from a regional knowl-

edge base that will evolve as an area, or geological

province, going from evolution of potential, to reserve

incorporation, to delimitation.

In this same chapter, as in the previous one, it must

be remembered that, from a statistical point of view,

Pemex Exploración y Producción adopted the SEC

definitions for proved reserves as of January 1, 2003,

while probable and possible reserves are evaluated

according to the SPE-WPC criteria since 1999 This

change in definitions is mentioned in all cases when

comparisons between 2004 and previous years are

mentioned, in order to explain why significant varia-

tions occurred in the three categories of reserves be-

tween 2002 and 2003, while the magnitude of the 3P

reserves (proven, probable and possible) remained

similar.

In the final section, the statistical summary indicates

the state of the reserves as of January 1, 2004. The

magnitudes of these reserves are mentioned in their

proved, probable and possible categories, both at a

regional level and the level of new integral business

unit. Furthermore, hydrocarbon production is indi-

cated by region and business unit, in terms of crude

oil and natural gas. With this the main elements that

affect the magnitude of the reserves, is duly indicated,

allowing the rigorous analysis of a non-renewable

natural resource that is the foundation of the national

petroleum industry.
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Basic Definitions 22
On an annual basis, Pemex Exploración y Producción

(PEP) updates its hydrocarbon reserves according to

definitions used internationally and accepted by the

financial community. In the case of proved reserves,

the definitions used correspond to those issued by

the Securities and Exchange Commission (SEC), an

American body that regulates the country�s stock and

financial markets. The definitions of the Society of

Petroleum Engineers (SPE), American Association of

Petroleum Geologists (AAPG) and the World Petroleum

Congresses (WPC), technical and sector organizations

where Mexico participates through its geoscientists

and engineers are applied for the probable and pos-

sible reserves.

The advantages of using these standards, that is, ap-

plying definitions used worldwide, beyond the ability

to make comparisons, enables for auditable work pro-

cesses to be established, generating reserve magni-

tudes and classifications, which are also auditable. This

guarantees certainty and transparency in both the

volume of reserves reported, and in the procedures

used in their estimation. Additionally, the decision by

Pemex Exploración y Producción to certify its reserves

on a regular basis by an external subsoil consultant

also adds certainty to the figures and eliminates any

doubt about their magnitude.

As an outstanding element in these definitions, it was

stressed in past editions that the nature of the defini-

tion of reserves was absolutely tied to economic pa-

rameters. In this context, the reserves represent an

economic value that is estimated based on produc-

tion, investment, operation and maintenance costs,

as well as petroleum price forecasts, among other fac-

tors. Consequently, in accordance with the definitions

here mentioned, the prices chosen to estimate the

reserves are those corresponding to December 31,

2003, while the fixed and variable component of the

operation and maintenance costs are laid out over a

period of 12 months and at the field level. This period

makes it possible to capture the seasonal nature of

such expenses, and of course, provides an accept-

able measure of the costs of future reserve extraction

under current exploitation conditions.

From the point of view of capital cost or investment, the

exploitation of the reserves implies expenditure in drill-

ing, major workovers, the construction of infrastructure

and other elements. Thus, the appraisal of reserves con-

siders these elements and determines its value. If it is

positive, the hydrocarbon volumes are commercially ex-

ploitable and therefore, constitute reserves. If this is not

the case, reserves may be classified as possible if they

are marginal, that is, if a slight change in the price of

hydrocarbons or a slight decrease in the development

or operation and maintenance costs makes the appraisal

positive. If this is not the case, these volumes are classi-

fied as contingent resources.

Consequently, there is no doubt about the importance

of indicating which definitions are being used in the

appraisal of the reserves. This chapter is therefore

dedicated to this issue, with an emphasis on the most

relevant aspects and in all cases, indicating the domi-

nant elements in the application of these definitions.

2.1 Original Volume of Hydrocarbons in Place

The original volume in place is the amount of hydro-

carbons that is estimated to have initially existed in
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Figure 2.1 Classification of hydrocarbon resources and reserves. Modification of Petroleum
Resources Classification and Definitions, Society of Petroleum Engineers, 2000.
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the reservoir. This volume is balanced, at the tempera-

ture and pressure prevailing in the reservoir, and is

usually expressed at surface conditions. These are the

figures presented in this report.

The volume may be inferred by deterministic and

probabilistic procedures. The former mainly includes

volumetric, material balance and numerical simulation

methods. The latter models the uncertainty of the pa-

rameters like porosity, water saturation, net thickness,

initial rates, among others, as functions of probability

that consequently produce a probability function for

the original volume.

The volumetric method is one of the most commonly

used methods and it is used in the initial stages in

which knowledge is being obtained about the field or

reservoir. It is based on the estimation of the petro-

physical properties of the rock and the fluids in the

reservoir. The most important petrophysical proper-

ties are porosity, permeability, fluid saturation, capil-
lary pressure and the formation volume factor, among

others. Additionally, the geometry of the reservoir is

another fundamental element that is represented in

terms of area and net thickness. The following points

stand out among the products to be obtained in or-

der to estimate the original volume in place:

i. Volume of rock containing hydrocarbons.

ii. Effective porosity and hydrocarbon saturation.

iii. Identification of fluids and their properties in order

to establish the volume of hydrocarbons at atmo-

spheric or standard conditions.

The original volumes of both crude oil and natural

gas appear in the Statistical Appendix, after the re-

gion, business unit or field column. The units in the

first are in millions of barrels and billions of cubic feet

in the second, all of which are expressed at atmo-

spheric conditions, which are also known as standard

or surface conditions.

2.2 Petroleum Resources

Petroleum resources are all the amounts of hydro-

carbons initially estimated in the subsurface at at-
mospheric conditions. Nevertheless, when using

production considerations, only the recoverable

amount is called a resource. Within this definition,

the amounts estimated at the beginning are known

as total original volume, which may be discovered

or not discovered; and their recoverable portions
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are known as prospective resources, contingent

resources or reserves. Consequently, the concept

of reserves constitutes a part of the resources, that

is, they are known accumulations, they are recov-

erable and they are commercially exploitable. Fig-

ure 2.1 shows the classification of resources and

also includes the reserves.

It can be seen in figure 2.1 that there are low, cen-

tral and high estimates for resources, and for re-

serves, known as proved, proved plus probable and

proved plus probable plus possible. The degree of

uncertainty that is shown on the left of this figure

emphasizes that the knowledge available on re-

sources, or reserves, is imperfect and therefore,

different estimates obeying different expectations

are generated. Production, which appears on the

right, is the only element of the figure where un-

certainty does not appear: it has been measured,

commercialized and turned into revenues.

2.2.1 Original Volume of Total Hydrocarbons

in Place

In figure 2.1, the original volume of total hydrocar-

bons is the quantification of all the hydrocarbon ac-

cumulations that are assumed to exist. This volume

includes the known accumulations, which may or may

not be economic or recoverable, the production ob-

tained from the fields exploited or being exploited, in

addition to the amounts estimated in the reservoirs

that might be discovered.

The entire amount of the volume of hydrocarbon may

be potentially recoverable resources, because the

evaluation of the portion that is expected to be re-

covered depends on the associated uncertainty, and

also the economic circumstances, the technology

used and the availability of information. Consequently,

a portion of the amounts classified as non-recover-

able may, in the future, become recoverable resources

if, for example, the commercial conditions change,

or if new technologies arise, or if additional data are

acquired.

2.2.1.1 Original Volume of Undiscovered Hy-

drocarbons

This is the amount of hydrocarbons evaluated, at a

given date, of accumulations that have not yet been

discovered, but which have been inferred. The esti-

mate of the potentially recoverable portion of the origi-

nal volume of undiscovered hydrocarbons is defined

as a prospective resource.

2.2.1.2 Original Volume of Discovered Hydro-

carbons

This is the amount of hydrocarbons estimated, at a

given date, located in known accumulations plus the

production of hydrocarbons obtained from such. The
original discovered volume may be classified as either

economic or non-economic. The accumulation is eco-

nomic when there is a generation of value as a result

of the exploitation of hydrocarbons. Furthermore, the

portion that is recoverable, depending on whether it

is economic or not, is known as the reserve and con-

tingent resource, respectively.

2.2.2 Prospective Resources

Prospective Resources are the quantities of hydrocar-

bons that are estimated, on a given date, from accumu-

lations that have not yet been discovered, but have been

inferred and which are evaluated as potentially recover-

able. The quantification of prospective resources is

based on geological and geophysical information of the

area being studied, and in analogies with areas where

the original volume of hydrocarbons has been discov-

ered, and on occasion, even produced. When consid-

ering the degree of uncertainty, the magnitude of such

may correspond to a high, central or low estimate.
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Figure 2.2 Classification of hydrocarbon reserves.
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2.2.3 Contingent Resources

Contingent Resources are those quantities of hydro-

carbons that are estimated, on a given date, to be

potentially recoverable from known accumulations, but

which are not currently considered to be commer-

cially recoverable under the economic evaluation con-

ditions of the same date. The contingent resources

may include, for example, accumulations where there

is no market to commercialize what is produced, or

where the desired recovery of hydrocarbons depends

on the development of new technologies, or where

the evaluation of the accumulation has not been con-

cluded.

2.3 Reserves

Reserves are defined as those amounts of hydrocar-

bons with expected commercial recovery from known

accumulations at a given date. All the estimated re-
serves imply some degree of uncertainty. The uncer-

tainty largely depends on the amount and quality of

the geological, geophysical, petrophysical and engi-

neering information, as well as the availability of time

in the estimation and interpretation of this informa-

tion. The degree of uncertainty may be used to place

the reserves in one of the two major classifications;

proved or non-proved. Figure 2.2 shows the classifi-

cation of the reserves.

The estimated recoverable amounts of known accu-

mulations that do not satisfy commercialization re-

quirements must be classified as contingent resources.

The concept of commercialization for an accumula-

tion varies according to the specific conditions and

circumstances of each place. Thus, proved reserves

are accumulations of hydrocarbons whose profitabil-

ity has been established under current conditions, that

is, at the date of evaluation; probable and possible

reserves may be based on future economic condi-

tions. Nevertheless, Pemex Exploración y Producción�s

probable reserves are profitable under current eco-

nomic conditions, while a small part of the possible

reserves is marginal in that a slight increase in the

price of hydrocarbons, or a slight decrease in opera-

tion costs would give them net profitability. It should

be stressed that in general the amounts should not

be classified a reserves unless it is likely that the accu-

mulation will be developed and put into production

in a reasonable time.

2.3.1 Proved Reserves

These are the volumes of hydrocarbons that are evalu-

ated at atmospheric conditions and under existing eco-

nomic and operation conditions, at a specific date;

that are regarded as commercially recoverable with a

reasonable degree of certainty, the extraction of which

complies with the established standards; and which

have been identified by means of analyzing geologi-

cal and engineering information. Proved reserves may

be classified as developed or undeveloped.

The current economic conditions include the price con-

siderations, extraction costs, and historic costs in a

period consistent with the project. Furthermore, if the

deterministic method is used in the evaluation, that is,
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without a probabilistic connotation, the term reason-

able certainty means that there is a high degree of

probability that the hydrocarbon volumes will be re-

covered. On the contrary, if the probabilistic method

is used, then the likelihood of recovering the amount

estimated will be 90 percent or more.

The SEC establishes that crude oil, natural gas and

natural gas products sales price to be used in the eco-

nomic evaluation of the proved reserves must corre-

spond to December 31. The SEC justifies this require-

ment in order to establish consistency in the calcula-

tions made by producing companies.

In general, reserves are considered as proved if the

commercial productivity of the reservoir is support by

actual pressure and production data. In this context,

the term proved refers to the amounts of recoverable

hydrocarbons and not the productivity of the well or

reservoir. In certain cases, proved reserves may be

assigned in accordance with the well and/or core analy-
sis records, or formation tests showing that the reser-

voir being studied is saturated with hydrocarbons, and

it is analogous to producing reservoirs in the same

area or to reservoirs that have shown the capacity to

produce on the basis of drill stem tests. Nevertheless,

an important requirement in classifying the reserves

as proved is to ensure that the commercialization fa-

cilities do exist, or it is certain that they will be installed.

The volume considered as proved includes the vol-

ume furnished by drilling activity, and defined by the

fluid contact, if any. Furthermore, it includes the non-

drilling zones of the reservoir that could reasonably

be judged as commercially productive, in accordance

with the geological and engineering information avail-

able. Nevertheless, if the fluid contact is unknown, the

known occurrence of deeper hydrocarbons controls

the limit of proved reserves.

It is also important to indicate that the reserves to be

produced by means of applying secondary and/or im-

proved recovery methods are included in the category

of proved reserves when there is a successful result

of a representative pilot test, or when there is a favor-

able response to a recovery process operating in the

same reservoir or in an analogous one, with similar

rock and fluid properties that furnish the technical fea-

sibility study, on which the project is based, with docu-

mentary evidence.

Proved reserves are the ones that are produced and

have a higher degree of certainty than the probable

and possible reserves. From the financial point of view,

they are the ones that support the investment projects,

hence the importance of adopting the definitions is-

sued by the SEC. It should be mentioned and empha-

sized that for fragmentary sediment environments, that

is, sandy deposits, the application of these definitions

considers as proof of the continuity of the oil column,

not only the integration of the geological, petro-

physical, geophysical and engineering information of

the reservoirs, among other elements, but also the

presence of inter-well pressure measurements is ab-
solutely decisive. These definitions acknowledge that

if there is a fault in the reservoir, each sector or block

must be evaluated independently considering the in-

formation available, and in order to consider one of

the blocks as proved, there must be a well with a sta-

bilized production test, with an oil flow that is com-

mercial in accordance with the development, opera-

tion, price and facility conditions at the time of the

evaluation. Nevertheless, in the case of minor fault-

ing, the application of the SEC definitions establishes

that the conclusive demonstration of the continuity of

the hydrocarbon column may only be reached by

means of above-mentioned pressure measurements.

In the absence of such measurements, or tests, the

reserves that may be classified as proved are the ones

associated with producing wells on the date of evalu-

ation plus the production associated with wells to be

drilled in the immediate vicinity.

The application of these definitions is exemplified in

the evaluation of the reserves in the Paleocanal de

Chicontepec, which, being a series of fragmentary res-
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ervoirs, means that the application of the SEC defini-

tions as of January 1, 2003 gave rise to a reduction in

the proved area covered by the producing wells and

their surroundings, with the reclassification of associ-

ated reserves beyond the immediate vicinity of the pro-

ducing zone as probable. Nevertheless, the drilling of

development wells (97) in Chicontepec in 2003, spe-

cifically in the Agua Fría, Coapechaca, Corralillo, Tajín

and Amatitlán fields extends the immediate vicinity of

the producing zone and consequently permits the re-

classification of the reserves from probable to proved.

Chapter 5 includes the results of the reclassification of

the reserves, a process that will continue as develop-

ment proceeds in these fields.

2.3.1.1. Developed Reserves

These are reserves expected to be recovered from

existing wells, including reserves behind pipes, which

may be recovered with the current infrastructure by
means of additional activities with moderate invest-

ment costs. In the case of reserves associated with

secondary and/or improved recovery processes, they

will be regarded as developed only when the infra-

structure required for the process is installed or when

the costs implied in doing so are considerably lower

and the production response is in line with the fore-

cast in the planning of the corresponding project.

2.3.1.2 Undeveloped Reserves

These are reserves expected to be recovered through

new wells in undrilled areas, or where a relatively large

outlay is required to terminate the existing wells and/

or construct the production and transport facilities.

The above applies to both the primary recovery and

the secondary or improved recovery processes. In

the case of fluid injection, or other improved recov-

ery techniques, the associated reserves will be con-

sidered as proved undeveloped when such tech-

niques have been effectively tested in the area and in

the same formation. Likewise, there must be a com-

mitment to develop the field according to an approved

exploitation and budget plan. An excessively long

delay in the development program could give rise to

reasonable doubt about the exploitation of such re-

serves and lead to their exclusion from the proved

reserves category. As can be noted, the desire to pro-

duce such volumes of reserves is a requirement to

call them proved undeveloped reserves. If this condi-

tion is not satisfied on repeated occasions, it is com-

mon to reclassify these reserves in a category in which

their development in the immediate future is not en-

visaged, as for example, probable reserves. Thus, the

certainty regarding the occurrence of subsurface hy-

drocarbon volumes must be accompanied by the cer-

tainty of developing them in the near future. If this

element is not satisfied, the reserves are reclassified,

not because of the uncertainty about the volume of

hydrocarbons, but the uncertainty regarding their de-

velopment.

2.3.2 Non-proved Reserves

These are the volumes of hydrocarbons evaluated at

atmospheric conditions by extrapolating reservoir

characteristic and conditions beyond the reasonable

limits of certainty, or assuming oil and gas forecasts

with both technical and economic scenarios unlike

those prevailing at the time of the evaluation. In non-

immediate development situations, the commercially

producible hydrocarbons discovered may be classi-

fied as non-proved reserves.

2.3.2.1 Probable reserves

These are the reserves where the analysis of geologi-

cal and engineering information of reservoirs point to

the fact that they are more feasible for commercial

recovery than for not doing so. If probabilistic meth-

ods are used for their evaluation, there is the chance

that at least 50 percent of the amounts to be recov-
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ered are equal to or greater than the total of the proved

plus probable reserves.

Probable reserves include those volumes beyond the

proved volume and where the knowledge of the pro-

ducing horizon is insufficient to classify them as

proved. This also includes those reserves in forma-

tions that seem to be producers inferred through geo-

physical logs, but which lack core data or definitive

tests, and are not analogous with proved formations

in other reservoirs.

In reference to the secondary and/or improved recov-

ery processes, the reserves eligible for these processes

are probable when a project or pilot test has been

planned but is not yet in operation, and when the

characteristics of the reservoir seem favorable for com-

mercial application.

Other cases of probable reserves arise in different situ-

ations. The following conditions lead to the classifica-
tion of such reserves as probable:

i. Reserves associated with areas where the produc-

ing formation seems to be separated by geological

faults, and the corresponding interpretation indi-

cates that this volume is in a higher structural posi-

tion than the one of the area tested.

ii. Reserves eligible for future workovers, stimulations,

equipment change or other mechanical procedures

where such procedures have not been successful in

wells that exhibit similar behavior in analogous wells.

iii. Incremental reserves in producing formations

where a reinterpretation of the behavior or the

volumetric data indicates reserves in addition to

those classified as proved.

iv. Additional reserves associated with infill wells, and

which would have been classified as proved if de-

velopment with less spacing at the time of evalua-

tion had been authorized.

2.3.2.2 Possible Reserves

Possible reserves are determined on the basis of geo-

logical and engineering information suggesting that

commercial recovery is less certain than in the case of

probable reserves. According to this definition, when

probabilistic methods are used, in the sum of the

proved, plus probable plus possible reserves there will

be a probability of at least 10 percent that the amounts

actually recovered will be the same or greater. In gen-

eral, possible reserves may include the following cases:

i. Reserves that are based on geological interpretations

and which may exist in areas adjacent to the areas

classified as probable and in the same reservoir.

ii. Reserves in formations that seem to be saturated with

hydrocarbons, based on core analyses and well

records, but may not be commercially productive.

iii. Additional reserves from intermediate drilling that
is subject to technical uncertainty.

iv. Incremental reserves attributable to improved re-

covery mechanisms when a project or pilot test is

planned but not in operation, and the characteris-

tics of the reservoir�s rock and fluid are such that

there is reasonable doubt about whether the project

will be commercial.

v. Reserves in an area of the producing formation that

seem to be separated from the proved area by geo-

logical faults and the interpretation indicates that the

study area is structurally lower than the tested area.

2.4 Oil Equivalent

This is a way of representing the total hydrocarbon

inventory. It corresponds to the addition of the crude

oil, condensates, plant liquids and dry gas equivalent

to liquid. The latter corresponds in terms of heat value

power to a certain volume of crude oil. The dry gas
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Figure 2.3 Elements for the calculation of oil equivalent.
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considered in this procedure is an average mix of dry

gas produced in Cactus, Ciudad Pemex and Nuevo

Pemex, while the crude oil considered equivalent to

this gas is Maya. The evaluation requires updated in-
formation on the processes to which the natural gas

is subjected when the gas is extracted from the con-

densates, from the separation and measurement up

to its exit from petrochemical plants. Figure 2.3 shows

the elements used to calculate the oil equivalent.

Crude oil does not undergo any conversion process

to become oil equivalent. The natural gas is produced

and its volume is reduced by self-consumption and

flaring. This process is referred to as shrinkage and it

is known as handling efficiency, or hesf. The gas con-

tinues its transportation and there is another volume

alteration when it passes through recompression sta-

tions, where the condensates are extracted from the

gas. This volume alteration caused by transportation

is called tlsf. The condensate is directly accounted as

oil equivalent.

The gas follows its process through the petrochemi-
cal plants where it is subject to other processes that

eliminate the non-hydrocarbon compounds and once

again, other plant liquefiables or liquids are extracted.

This new reduction in the volume of gas is conceptu-

alized through the impurities shrinkage, or isf, and by

the shrinkage of plant liquefiables, plsf. The plant liq-

uids are added as oil equivalent because they are liq-

uids, while the gas at the plant exit, dry gas, becomes

a liquid equivalence of 5.201 thousand cubic feet of

dry gas per barrel of oil equivalent. This number is the

result of considering 5.591 million BTU per barrel of

crude and 1,075 BTU per cubic foot of sweet dry gas;

consequently, such factor is 192.27 barrels per million

cubic feet, or the opposite that is 5.201 thousand cu-

bic feet per barrel.
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Estimation of Hydrocarbon Reserves
as of January 1, 2004 33

One year from when the proved reserves of hydro-

carbons were reported for the first time in accor-

dance with Securities and Exchange Commission

(SEC) definitions, this chapter presents an update

of all the reserves as of January 1, 2004, and natu-

rally includes proved, probable and possible re-

serves. The last two categories of reserves have

been appraised in accordance with the criteria of

the Society of Petroleum Engineers and World Pe-

troleum Congresses (WPC), and together with the

proved reserves, they maintain methodological

uniformity in order to ensure statistical consistency

for their analysis and comparison.

As on previous occasions, it is important to underline

that hydrocarbon reserves are production forecasts

associated with investment and operation and main-

tenance costs, with some type of hydrocarbon price

scenario, among other factors. According to this, there

is a univocal connection between the project to ex-

ploit these reserves, and the magnitude of such re-

serves. For example, the exploitation of a field like

Akal, which is part of the Cantarell complex, started

by just considering the drilling of wells. According to

this, a reserve magnitude was estimated on the basis

of the production forecasts of each well together with

the respective investment and associated costs. Once

the desirability of starting a pressure maintenance pro-

gram was observed, a new exploitation strategy was

proposed that included the injection of nitrogen and

the additional drilling of wells. These new elements

modified the amount of hydrocarbons to be extracted,

and therefore, the size of the reserves. Consequently,

there is a dynamism between the reserves arising from

the exploitation strategies, the behavior of the reser-

voirs and price variations, among others.

2003 was not an exception in terms of reserves� dyna-

mism. The drilling of wells, the decision to move to

new development projects, the exploratory activity and

the production of all the wells where hydrocarbons

are produced were decisive in requiring an updating

of the reserve volumes, in order to determine the sta-

tus of such as of January 1, 2004.

This chapter thus presents the variation in hydrocar-

bon reserves in 2003, while showing the distribution

of reserves in each region, and for each category of

reserves. Furthermore, statistics on the size of the

proved developed and undeveloped reserves are also

presented, together with the probable and possible

reserves. The historic evolution in recent years and

composition by fluid type is shown for all of them.

Additionally, and in order to report more accurately

on the nature of the non-associated gas reservoirs and

their reserves, a distinction is made of such in terms

of dry gas, wet gas, and gas and condensate.

Finally, this chapter also presents Mexico�s position in

the international oil environment regarding the proved

reserves of dry gas and total liquids that include crude

oil, condensate and plant liquids.

3.1 Hydrocarbon Prices

The value of reserves, or of the investment projects

associated with them, is determined by the sales prices

of the hydrocarbons to be produced, and the opera-

tion and development costs necessary to carry out

such exploitation. Specifically, the value of each one

of the categories of reserves requires forecasts for oil

and gas production, hydrocarbon sales prices, and
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Figure 3.1 Historical evolution of prices for the Mexican crude oil mix and sour wet gas over the last three years.

the operation and development costs. The economic

limit of the exploitation of such reserves is obtained

with the previously mentioned three elements, that is,

the point in time is determined when income and ex-

penditure are matched; the income is simply a fore-

cast of production multiplied by the price of the hy-

drocarbon in reference. In this respect, the reserves

are the volumes of production of each well until the

economic limit is reached. Hence the importance of

hydrocarbon prices, together with the other elements

mentioned.

Figure 3.1 shows the variation in the price of sour wet

gas and the Mexican crude oil mixture for the last three

years, where the maximum price for crude oil in 2003

was 27.9 dollars per barrel in January, with a drop to

21.2 in April and then rising again and closing the year

at 25.7 dollars per barrel. The annual average was 24.8

dollars per barrel. In reference to sour wet gas, the

prices in 2003 were higher than in the previous year,

with an average of 4.3 dollars per thousand cubic feet,
and peaking in March 2003 at 6.9 dollars per thou-

sand cubic feet.

3.2 Oil Equivalent

Oil equivalent is the way of representing the total hy-

drocarbon inventory. Crude oil, condensates, plant liq-

uids and dry gas in its equivalent to liquid are repre-

sented in the inventory. The dry gas equivalent to liq-

uid is obtained by relating the heat value of the dry

gas, in our case the average residual gas in the Ciudad

Pemex, Cactus and Nuevo Pemex gas processing cen-

ters, with the heat value of the crude oil, which corre-

sponds to the Maya; thus obtaining an equivalence

that is normally expressed in barrels of oil per million

cubic feet of dry gas.

The operation practices of the facilities handling and

transportation of natural gas from each region to

the gas processing plants is considered in the evalu-

ation of the oil equivalent, in addition to the pro-

cess used for the well gas at these petrochemical

plants. Operationally, this is determined by the

monthly records of the gas shrinkage and yields at
the Pemex Exploración y Producción facilities, and

by identifying the behavior of gas in terms of its
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volume in the surface pipelines and on arriving at

the plant for processing. Similarly, the volumes of

condensates are also measured in different facili-

ties, and jointly with the volume of natural gas that

make it possible to define how the gas shrinks and

how the condensates increase. In a like fashion,

there are monthly records of the shrinkage and

yields of the gas delivered by Pemex Exploración y

Producción at the Gas Processing Centers (GPC) in

order to obtain dry gas and plant liquids.

3.2.1 Behavior of Gas at PEP Handling and

Transport Facilities

Gas is transported from the separation batteries, if it

is associated gas, or from the well if it is non-associ-

ated gas, to the petrochemical plants when it is wet

gas and/or contains impurities. The sweet dry gas is

sent directly to the commercialization pipelines.

At some of the facilities, a fraction of the gas pro-

duced by the wells is used as compression fuel and

for transportation; this portion is known as self-con-

sumption. The case may also arise when there are no

facilities available for the handling and transporting

of gas, or the facilities are insufficient and conse-

quently the gas produced, or part of it, is flared, thus

reducing the gas sent to the plants for processing or

commercialization.

The gas sent to the processing centers undergoes

temperature and pressure changes in transit, which

gives rise to liquids due to condensation in the pipe-

lines and this reduces the volume. The remaining gas

after this potential third reduction, after self-consump-

tion and flaring, is what is actually delivered to the

plants. Furthermore, another product called conden-

sate is obtained that is also delivered to the gas pro-

cessing centers in liquid phase.

These reductions in the handling and transportation

of gas to the processing centers are quantitatively ex-

pressed by means of two factors. One of these is the

handling efficiency shrinkage factor, hesf, which in-

cludes flared gas and self-consumption; the other is

the transport liquefiables shrinkage factor, tlsf, which

represents the volume decrease caused by conden-

sation in the pipelines. The condensate recovery fac-

tor, crf, relates the condensate obtained with the gas

sent to the plants.

The updating of the natural gas shrinkage and con-

densate factors is carried out on a monthly basis

by using operation information at a field level in

the Northeastern Offshore, Southwestern Offshore

and Southern regions, and the group of fields with

shared processing for the Northern Region. The

regionalization of the gas-condensate production

sent to more than one gas-processing center is also

considered. The performance over the last three

years of these three factors for each Pemex

Exploración y Producción region is shown in fig-

ure 3.2. The utilization of gas, shown in the han-
dling efficiency shrinkage factor graph, reveals an

increase in the Northeastern Offshore and North-

ern regions. In both cases, various activities made

it possible to sell the gas product, thus avoiding

flaring. In September, there was a decline because

of a production differ due to maintenance works at

Pol A in the Southwestern Offshore Region, and in

November, due to rejection by the Ciudad Pemex

Gas Processing Center caused by an accident that

also affected the Northeastern Offshore Region. The

Southern Region operated with more consistent

behavior, with good gas utilization figures.

In reference to liquefiables shrinkage, also shown

in figure 3.2 for the Northern and Southern regions,

the performance is basically constant. There were

variations in the Southwestern Offshore Region over

the year of fewer than 4 percentage points; the

Northeastern Offshore Region reported greater dif-

ferences because the rate dropped from a maxi-

mum of 0.82 in March to 0.74 in August, with a

recovery towards the end of the year. The conden-
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sate yield in the Northern Region increased slightly

in 2003 compared with the previous year. The

Southern Region was essentially constant, while the

performance decreased, especially in July, in the

Northeastern Offshore and Southwestern Offshore

regions where the condensates recovery factor in

both regions averaged 44.2 barrels per million cu-

bic feet, with the Northeastern Offshore Region

showing an enhanced recovery later on.

3.2.2 Behavior of Gas in Processing Centers

The gas produced by the four Pemex Exploración y

Producción regions is delivered to the processing cen-

ters in Cactus, Ciudad Pemex, La Venta, Mata Pionche,

Nuevo Pemex, Poza Rica, Reynosa, and to the new

Arenque plant as of March 2003. The gas received at

the petrochemical plants undergoes a sweetening pro-

cess if the gas is sour; and then absorption and cryo-

genic processes, when the gas is wet. The plant liq-

uids, which are liquefied hydrocarbons and dry gas,

also known as residual gas, are obtained by means of

these processes. The gas reductions in these pro-

cesses are expressed quantitatively as two factors:

the impurities shrinkage factor, isf, that considers the

effect of removing non-hydrocarbon compounds from

the gas, and the plant liquefiables shrinkage factor,

plsf, which considers the effect of separating liquefi-

able hydrocarbons from the wet gas. The liquids ob-

tained are related to the wet gas by means of the

plant liquids recovery factor, plrf.
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Figure 3.2 Gas shrinkage and condensate recovery factors, by region, of the national petroleum system.
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These factors are updated every month with the op-

eration information furnished by all the gas process-

ing centers mentioned in the above paragraph and

their behavior is shown in figure 3.3. It should be noted

that the start-up of the new Arenque Gas Processing

Center will make it possible to improve gas utilization

in the Altamira area of the Pemex Exploración y

Producción Northern Region. The upper graph of fig-

ure 3.3 shows the behavior of the impurities shrink-

age factor of the Cactus, Ciudad Pemex, Mata Pionche,

Nuevo Pemex, Poza Rica and the new Arenque plant.

These plants receive sour gas. The La Venta and

Reynosa plants receive sweet wet gas; consequently,

they are not shown. The behavior of the liquefiable

shrinkage factor in all the plants is shown in the middle

part of figure 3.3. In reference to the plant liquids re-
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covery factor, the lower part of figure 3.3, the incre-

mental behavior shown by the Poza Rica processing

center was caused by the utilization of natural gas rich

in ethane as gas for gas lift in the wells in the Poza

Rica area. The La Venta plant showed a decrease in

2003 compared with the previous year caused by a re-

duction in the gas flow rate from the offshore regions.

3.3 Remaining Total Reserves

The remaining total reserves, or 3P, as of January 1,

2004 amounted to 48,041.0 million barrels of oil equiva-

lent, of which 39.3 percent is proved reserves, 33.3

percent probable reserves, and 27.4 percent possible

reserves, see figure 3.4.

Figure 3.3 Gas shrinkage and liquids recovery factors in gas processing centers where natural gas is delivered from the
country's reservoirs.
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Regionally, the total reserves are distributed in the

Northern Region, with 43.5 percent, the Northeastern

Offshore Region with 32.4 percent and the Southern

Region with 14.9 percent, while the Southwestern Off-

shore Region accounts for 9.2 percent. This infor-

mation is shown in table 3.1, which also gives the

historic distribution in recent years at a regional

level and by fluid type.

Table 3.1 also indicates that crude oil accounted

for 71.6 percent of the total, dry gas, 19.6 percent,

plant liquids, 7.2 percent and the condensate 1.6

percent, this means that most of Mexico�s hydro-

carbon reservoirs are oil fields, while the natural

gas is mostly associated.

Total crude oil reserves amounted to 34,388.9 mil-

lion barrels as of January 1, 2004, with heavy oil ac-

counting for 52.4 percent of the national total, light

oil 37.6 percent, and superlight 10.0 percent. Region-

ally, the Northeastern Offshore Region provides more

Bboe

16.0

18.9

34.9

48.0

ProbableProved 2P Possible

13.1

3P

Table 3.1 Historical distribution by fluid and region of remaining total reserves.

Hydrocarbon Remaining Reserves Gas Remaining Reserves

Crude Condensate Plant Dry Gas Total Natural Gas Gas to be Dry Gas

Oil Liquids Equivalent Delivered to Plant

Year Region MMbbl MMbbl MMbbl MMboe MMboe Bcf Bcf Bcf

2001 Tota l 39,917.9 1,194.5 4,379.3 10,662.3 56,154.0 76,434.9 65,979.4 55,515.1

Northeastern Offshore 17,359.3 641.2 601.8 847.6 19,449.9 8,161.3 5,822.4 4,408.5

Southwestern Offshore 3,540.0 321.7 555.9 785.0 5,202.6 6,599.4 5,389.1 4,082.5

Northern 13,590.1 55.9 1,610.3 6,661.1 21,917.4 43,983.4 38,469.8 34,644.4

Southern 5,428.4 175.7 1,611.3 2,368.6 9,584.1 17,690.9 16,298.0 12,379.7

2002 Tota l 38,286.1 1,136.7 3,790.0 9,738.2 52,951.0 69,105.0 59,745.2 50,648.2

Northeastern Offshore 16,593.7 627.1 544.8 823.6 18,589.2 7,916.5 5,647.5 4,283.5

Southwestern Offshore 3,389.8 319.4 442.6 685.5 4,837.4 5,926.7 4,634.7 3,565.2

Northern 13,413.4 43.2 1,473.9 6,112.8 21,043.3 39,798.1 35,183.3 31,792.7

Southern 4,889.2 147.0 1,328.6 2,116.3 8,481.2 15,463.7 14,279.7 11,006.7

2003 Tota l 36,265.9 884.2 3,499.8 9,382.4 50,032.2 65,432.9 57,041.5 48,796.4

Northeastern Offshore 15,299.9 448.3 439.8 759.1 16,947.0 6,919.5 5,022.7 3,948.0

Southwestern Offshore 3,065.6 263.4 396.1 850.2 4,575.4 6,401.4 5,410.9 4,422.0

Northern 13,300.8 47.1 1,476.7 5,965.1 20,789.7 38,746.5 34,210.5 31,023.6

Southern 4,599.6 125.3 1,187.2 1,807.9 7,720.1 13,365.4 12,397.4 9,402.8

2004 Tota l 34,388.9 791.7 3,437.4 9,423.0 48,041.0 63,892.8 56,898.4 49,008.3

Northeastern Offshore 14,040.2 341.6 437.2 731.6 15,550.6 6,437.4 4,878.1 3,805.2

Southwestern Offshore 2,942.3 260.3 400.5 818.8 4,421.9 6,159.8 5,228.9 4,258.6

Northern 13,195.5 62.8 1,497.4 6,129.2 20,884.9 38,973.7 35,200.8 31,877.5

Southern 4,210.9 127.0 1,102.3 1,743.4 7,183.6 12,321.9 11,590.6 9,067.1

Figure 3.4 Integration by category of the remaining total oil
equivalent reserves of Mexico.
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than three fourths of the nation�s total heavy oil, while

the Northern Region furnishes 60.4 percent of the light

oil and 57.0 percent of the total superlight oil. This

concentration in the Northern Region is associated

with the Chicontepec reserves, which can be seen in

the classification of total crude oil reserves by spe-

cific gravity in table 3.2.

Total reserves of natural gas evaluated as of January 1,

2004 amount to 63,892.8 billion cubic feet, with 61.0

percent located in the Northern Region. The gas re-

serves to be delivered to plant are estimated at 56,898.4

billion cubic feet and the dry gas reserve is 49,008.3

billion cubic feet. This information and its historic evolu-

tion can be seen in table 3.1. The total reserves of natu-

ral gas classified by association with oil in the field is

shown in table 3.2, where the 3P reserves of associated

gas represent 78.9 percent, because most of the reser-

voirs found are oil reservoirs. The total non-associated

gas reserves account for 21.1 percent, with the North-

ern Region providing 49.0 percent, most of which is

located in wet gas reservoirs; the Southern Region con-

tains 31.1 percent, with mostly gas-condensate reser-

voirs; the Southwestern Offshore Region completes the

total volume with 19.9 percent, with reserves located

mainly in the gas-condensate reservoirs.

Figure 3.5 shows the historic evolution of the total oil

equivalent reserves of the country in the last three

years. The evaluation as of January 1, 2004 decreased

4.0 percent compared with the previous year. The most

important element of change is the production of

Table 3.2 Classification of total reserves, or 3P, of crude oil and natural gas.

Crude Oil Natural Gas

Heavy Light Superlight Associated Non-associated

G-C* Wet Gas Dry Gas Total

Year Region MMbbl MMbbl MMbbl Bcf Bcf Bcf Bcf Bcf

2001 Tota l 21,434.6 14,168.0 4,315.3 60,010.5 7,616.1 6,947.2 1,861.2 16,424.4

Northeastern Offshore 16,578.6 780.7 0.0 8,161.3 0.0 0.0 0.0 0.0

Southwestern Offshore 466.5 2,471.5 602.0 4,663.7 1,935.7 0.0 0.0 1,935.7

Northern 4,246.1 6,943.3 2,400.8 36,319.6 0.0 6,435.6 1,228.1 7,663.7

Southern 143.4 3,972.5 1,312.6 10,865.9 5,680.4 511.6 633.0 6,825.0

2002 Tota l 20,602.0 13,794.6 3,889.5 55,049.1 6,573.1 5,482.5 2,000.3 14,055.9

Northeastern Offshore 15,820.8 772.9 0.0 7,916.5 0.0 0.0 0.0 0.0

Southwestern Offshore 508.0 2,350.1 531.7 3,982.5 1,903.7 0.0 40.5 1,944.2

Northern 4,182.6 6,855.9 2,375.0 33,424.6 0.0 4,987.1 1,386.4 6,373.5

Southern 90.6 3,815.8 982.8 9,725.5 4,669.3 495.4 573.4 5,738.1

2003 Tota l 19,159.2 13,636.9 3,469.8 52,010.9 5,719.4 4,264.1 3,438.5 13,422.0

Northeastern Offshore 15,184.7 115.2 0.0 6,919.5 0.0 0.0 0.0 0.0

Southwestern Offshore 466.1 1,941.4 658.1 3,627.6 1,903.7 0.0 870.0 2,773.8

Northern 3,426.3 7,901.9 1,972.7 32,659.2 0.0 3,981.1 2,106.2 6,087.4

Southern 82.2 3,678.4 839.1 8,804.5 3,815.7 283.0 462.2 4,560.9

2004 Tota l 18,035.7 12,932.6 3,420.7 50,412.8 5,403.0 4,334.1 3,742.9 13,480.0

Northeastern Offshore 13,929.6 110.6 0.0 6,437.4 0.0 0.0 0.0 0.0

Southwestern Offshore 605.2 1,700.5 636.6 3,480.7 1,928.8 0.0 750.3 2,679.0

Northern 3,427.8 7,816.5 1,951.2 32,365.6 0.0 4,089.2 2,518.9 6,608.1

Southern 73.1 3,305.0 832.9 8,129.1 3,474.2 244.9 473.7 4,192.9

* G-C: Gas-Condensate Reservoirs
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1,587.0 million barrels of oil equivalent during 2003,

where the Northeastern Offshore Region accounted

for 60.0 percent. Other important items include the

delimitation of the Sihil field, with a reduction of 104.1

million barrels of oil equivalent, which when added to

the positive discoveries of 708.8 million barrels of oil

equivalent means an increase of 604.7 million barrels

of oil equivalent. The development and revision items

reduce the reserves by 81.1 and 928.0 million barrels

of oil equivalent, respectively.
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Figure 3.5 Historical evolution of Mexico's total oil equivalent reserves.

Table 3.3 Distribution by fluid and region of remaining proved reserves.

Hydrocarbon Remaining Reserves Gas Remaining Reserves

Crude Condensate Plant Dry Gas Total Natural Gas Gas to be Dry Gas

Oil Liquids Equivalent Delivered to Plant

Year Region MMbbl MMbbl MMbbl MMboe MMboe Bcf Bcf Bcf

2001 Tota l 23,660.4 723.9 2,556.5 5,673.5 32,614.4 41,382.9 35,648.0 29,505.5

Northeastern Offshore 11,048.0 453.6 418.2 589.0 12,508.8 5,719.9 4,045.7 3,063.2

Southwestern Offshore 1,451.2 116.4 201.0 283.8 2,052.4 2,446.3 1,948.5 1,476.1

Northern 7,002.6 21.7 783.0 3,136.2 10,943.5 20,818.2 18,168.5 16,311.4

Southern 4,158.5 132.3 1,154.4 1,664.5 7,109.7 12,398.6 11,485.3 8,654.7

2002 Tota l 22,419.0 695.0 2,310.9 5,412.6 30,837.5 38,949.6 33,772.0 28,150.8

Northeastern Offshore 10,272.4 429.2 366.9 554.7 11,623.1 5,376.1 3,803.3 2,884.8

Southwestern Offshore 1,383.9 120.0 166.2 258.6 1,928.7 2,281.8 1,746.7 1,345.1

Northern 6,898.3 21.8 746.4 2,996.8 10,663.3 19,670.3 17,306.5 15,586.3

Southern 3,864.5 123.9 1,031.4 1,602.5 6,622.3 11,621.3 10,915.5 8,334.7

2003 Tota l 15,123.6 550.5 1,521.9 2,881.3 20,077.3 21,626.1 18,818.9 14,985.4

Northeastern Offshore 9,354.8 319.3 304.9 526.3 10,505.3 4,853.1 3,482.3 2,737.1

Southwestern Offshore 1,318.4 99.2 149.1 277.9 1,844.6 2,266.6 1,817.8 1,445.6

Northern 886.5 19.3 101.1 621.3 1,628.2 3,822.4 3,467.1 3,231.4

Southern 3,563.8 112.7 966.9 1,455.8 6,099.1 10,684.1 10,051.7 7,571.3

2004 Tota l 14,119.6 476.9 1,443.3 2,855.4 18,895.2 20,740.2 18,277.6 14,850.6

Northeastern Offshore 8,594.4 250.6 315.9 528.7 9,689.7 4,683.9 3,525.0 2,749.7

Southwestern Offshore 1,188.7 91.2 140.2 260.4 1,680.5 2,093.6 1,694.3 1,354.5

Northern 959.4 22.4 101.3 685.5 1,768.6 4,157.4 3,807.5 3,565.3

Southern 3,377.1 112.6 885.9 1,380.7 5,756.3 9,805.3 9,250.9 7,181.0
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When associating the remaining reserves with the an-

nual production, a reserve-production ratio of 30.3

years is obtained for the total reserves, with the addi-

tion of proved plus probable reserves (2P) 22.0 years

and 11.9 years for proved reserves. This ratio does

not envisage a decrease in production, or increases

in reserves caused by new discoveries in the future,

or variations in the hydrocarbon prices and in the

operation and transport costs.

3.3.1 Remaining Proved Reserves

Just like last year, Mexico�s proved hydrocarbon re-

serves are evaluated according to the definition of

the Securities and Exchange Commission (SEC) of

the United States, with remaining reserves as of Janu-

ary 1, 2004 of 18,895.2 million barrels of oil equiva-

lent. Table 3.3 shows the distribution by region and

by fluid, where for this year, the Northeastern Off-

shore Region accounts for 51.2 percent of the total

oil equivalent; the Southern Region reaches 30.5 per-

cent, while the Northern Region provides 9.4 percent

and the Southwestern Offshore Region furnishes the

remaining 8.9 percent. In terms of composition, crude

oil contributes 74.7 percent of the total proved re-

serves, dry gas accounts for 15.1 percent, while plant

liquids and condensates represent 7.7 and 2.5 per-

cent, respectively.

As of January 1, 2004, the proved crude oil reserves

totaled 14,119.6 million barrels, heavy oil being the

Table 3.4 Classification of proved reserves, or 1P, of crude oil and natural gas.

Crude Oil Natural Gas

Heavy Light Superlight Associated Non-associated

G-C* Wet Gas Dry Gas Total

Year Region MMbbl MMbbl MMbbl Bcf Bcf Bcf Bcf Bcf

2001 Tota l 13,232.6 7,896.9 2,530.8 34,397.4 3,292.9 2,828.4 864.2 6,985.6

Northeastern Offshore 10,786.3 261.8 0.0 5,719.9 0.0 0.0 0.0 0.0

Southwestern Offshore 154.8 1,214.0 82.4 1,998.1 448.2 0.0 0.0 448.2

Northern 2,201.2 3,312.6 1,488.8 17,949.3 0.0 2,371.1 497.8 2,868.9

Southern 90.4 3,108.5 959.6 8,730.1 2,844.8 457.3 366.4 3,668.5

2002 Tota l 12,412.9 7,672.6 2,333.5 32,256.6 3,495.2 2,394.8 803.0 6,692.9

Northeastern Offshore 10,009.9 262.5 0.0 5,376.1 0.0 0.0 0.0 0.0

Southwestern Offshore 182.2 1,118.0 83.6 1,813.3 447.2 0.0 21.2 468.5

Northern 2,163.6 3,261.5 1,473.2 17,248.0 0.0 1,997.2 425.1 2,422.3

Southern 57.2 3,030.7 776.7 7,819.2 3,048.0 397.6 356.6 3,802.1

2003 Tota l 9,809.3 4,462.9 851.4 15,869.6 2,780.0 1,833.5 1,143.0 5,756.5

Northeastern Offshore 9,304.0 50.8 0.0 4,853.1 0.0 0.0 0.0 0.0

Southwestern Offshore 180.1 1,021.6 116.8 1,711.4 447.2 0.0 107.9 555.1

Northern 269.1 598.5 18.9 1,632.9 0.0 1,589.3 600.2 2,189.5

Southern 56.1 2,791.9 715.7 7,672.3 2,332.8 244.1 434.9 3,011.8

2004 Tota l 9,086.5 4,215.2 817.9 14,931.0 2,663.9 1,598.8 1,546.3 5,809.1

Northeastern Offshore 8,522.8 71.7 0.0 4,683.9 0.0 0.0 0.0 0.0

Southwestern Offshore 209.0 863.0 116.6 1,521.8 444.8 0.0 127.0 571.8

Northern 311.6 627.7 20.1 1,754.4 0.0 1,397.2 1,005.8 2,403.0

Southern 43.1 2,652.8 681.2 6,970.9 2,219.2 201.7 413.5 2,834.4

* G-C: Gas-Condensate Reservoirs
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dominant fluid with 64.4 percent of the national

total, light oil with 29.8 percent and superlight with

5.8 percent. The Northeastern Offshore Region pro-

vides 93.8 percent of the total heavy oil, the South-

ern Region has 62.9 percent of the light oil and 83.3

percent of the superlight oil. Table 3.4 shows the

classification of the proved reserves of crude oil by

density.

On the other hand, table 3.3 shows the evolution of

Mexico�s proved natural gas reserves. As of January

1, 2004, these reserves amounted to 20,740.2 billion

cubic feet. The reserves of gas to be delivered to plant

are 18,277.6 billion cubic feet, with slightly more than

half in the Southern Region, while the proved reserves

of dry gas total 14,850.6 billion cubic feet. Table 3.4

shows the proved reserves of natural gas classified

as associated to oil and non-associated. This year, the

associated gas reserves account for 72.0 percent,

while the remaining 28.0 percent is non-associated

gas. The Southern and Northeastern Offshore regions

provide 46.7 and 31.4 percent of the proved associ-

ated gas reserves respectively; additionally, the great-

est proportion of non-associated gas lies in the South-

ern and Northern regions, with 48.8 and 31.4 per-

cent, respectively; the remaining 9.8 percent is in the

Southwestern Offshore Region. The Southern Region
and the Southwestern Offshore Region has more than

three fourths of the proved non-associated gas re-

serves in gas-condensate reservoirs, while in the

Northern Region, most of these reserves are in wet

gas reservoirs.

The historic performance of Mexico�s proved oil

equivalent reserves in the last three years is shown in

figure 3.6, where a decrease of 5.9 percent can be

seen as of January 1, 2004. The oil equivalent discov-

eries and developments increase the proved reserves

by 151.7 and 281.7 million barrels of oil equivalent,

respectively. The production during 2003 of 1,587.0

million barrels of oil equivalent and the revisions with

28.5 million barrels of oil equivalent explain the de-

cline in this category of reserves.

The distribution by category of proved reserves as of

January 1, 2004 is shown in figure 3.7. The proved

developed reserves represent 63.7 percent of the to-

tal, and the undeveloped reserves account for the re-

maining 36.3 percent.
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Figure 3.7 Classification by category of remaining proved
oil equivalent reserves.
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Figure 3.6 Historical behavior of Mexico's remaining proved oil equivalent reserves.
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Table 3.6 Historical distribution by fluid and region of the remaining developed proved reserves.

Hydrocarbon Remaining Reserves Gas Remaining Reserves

Crude Condensate Plant Dry Gas Total Natural Gas Gas to be Dry Gas

Oil Liquids Equivalent Delivered to Plant

Year Region MMbbl MMbbl MMbbl MMboe MMboe Bcf Bcf Bcf

2001 Tota l 10,951.6 320.8 1,044.9 1,869.4 14,186.7 14,159.6 12,252.6 9,720.1

Northeastern Offshore 6,794.7 174.5 165.3 232.8 7,367.3 2,245.9 1,599.1 1,210.7

Southwestern Offshore 745.0 48.8 84.3 119.1 997.3 1,059.5 820.8 619.4

Northern 376.5 13.7 61.5 454.7 906.3 2,905.9 2,524.1 2,364.7

Southern 3,035.5 83.8 733.8 1,062.8 4,915.8 7,948.3 7,308.6 5,525.2

2002 Tota l 11,412.7 350.9 863.2 1,688.8 14,315.6 12,810.2 10,919.7 8,783.5

Northeastern Offshore 7,659.5 235.7 205.8 311.1 8,412.1 3,002.4 2,133.0 1,617.8

Southwestern Offshore 705.3 50.0 69.3 106.0 930.5 974.6 718.5 551.2

Northern 378.1 11.4 54.6 408.1 852.2 2,584.1 2,257.2 2,122.6

Southern 2,669.7 53.9 533.7 863.7 4,120.9 6,249.2 5,811.0 4,491.9

2003 Tota l 10,549.0 300.3 875.7 1,648.2 13,373.2 12,328.6 10,775.9 8,572.4

Northeastern Offshore 7,002.0 179.5 171.8 296.5 7,649.9 2,735.6 1,962.0 1,542.1

Southwestern Offshore 675.4 41.3 62.1 107.2 886.0 945.4 712.4 557.3

Northern 314.9 11.7 48.9 338.9 714.4 1,992.4 1,879.4 1,762.5

Southern 2,556.6 67.7 593.0 905.7 4,123.0 6,655.2 6,222.1 4,710.4

2004 Tota l 9,436.7 240.8 795.3 1,556.2 12,029.0 11,248.2 9,987.5 8,093.7

Northeastern Offshore 6,326.3 136.9 174.2 291.4 6,928.8 2,574.8 1,943.1 1,515.7

Southwestern Offshore 521.6 27.4 41.9 70.4 661.3 612.5 467.7 366.1

Northern 344.7 16.6 44.1 369.7 775.1 2,179.6 2,041.4 1,923.0

Southern 2,244.1 59.9 535.2 824.6 3,663.8 5,881.3 5,535.3 4,288.9

Table 3.5 Proved crude oil and dry gas reserves of the most important producing countries.

Ranking Country Crude Oila Ranking Country Dry Gas
MMbbl Bcf

1 Saudi Arabia 259,400 1 Russia 1,680,000
2 Canada 178,893 2 Iran 940,000
3 Iran 125,800 3 Qatar 910,000
4 Iraq 115,000 4 Saudi Arabia 230,600
5 United Arab Emirates 97,800 5 United Arab Emirates 212,100
6 Kuwait 96,500 6 United States 186,946
7 Venezuela 77,800 7 Algeria 160,000
8 Russia 60,000 8 Nigeria 159,000
9 Libya 36,000 9 Venezuela 148,000

10 Nigeria 25,000 10 Iraq 110,000
11 United States 22,677 11 Indonesia 90,300
12 China 18,250 12 Australia 90,000
1 3 Mex ico 16,040 13 Malaysia 75,000
14 Qatar 15,207 14 Norway 74,800
15 Algeria 11,314 3 4 Mex ico 14,851

Source: Mexico, Pemex Exploración y Producción. Other countries, Oil & Gas Journal, December 22, 2003
a. Includes condensates and liquids from natural gas
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Table 3.7 Classification of developed proved crude oil and natural gas reserves.

Crude Oil Natural Gas

Heavy Light Superlight Associated Non-associated

G-C* Wet Gas Dry Gas Total

Year Region MMbbl MMbbl MMbbl Bcf Bcf Bcf Bcf Bcf

2001 Tota l 7,000.0 3,186.2 765.5 9,184.2 2,628.1 1,840.0 507.3 4,975.4

Northeastern Offshore 6,766.2 28.5 0.0 2,245.9 0.0 0.0 0.0 0.0

Southwestern Offshore 0.0 724.1 20.9 1,059.5 0.0 0.0 0.0 0.0

Northern 187.8 188.7 0.0 1,230.5 0.0 1,392.0 283.3 1,675.4

Southern 45.9 2,245.0 744.6 4,648.3 2,628.1 447.9 224.0 3,300.0

2002 Tota l 7,865.3 2,923.3 624.0 8,241.6 2,253.9 1,726.7 588.0 4,568.6

Northeastern Offshore 7,636.2 23.3 0.0 3,002.4 0.0 0.0 0.0 0.0

Southwestern Offshore 0.0 682.9 22.3 974.6 0.0 0.0 0.0 0.0

Northern 190.0 188.1 0.0 994.1 0.0 1,329.1 260.8 1,590.0

Southern 39.1 2,029.0 601.7 3,270.5 2,253.9 397.6 327.2 2,978.7

2003 Tota l 7,154.2 2,891.1 503.7 8,315.7 2,046.6 1,282.4 683.8 4,012.9

Northeastern Offshore 6,964.0 38.1 0.0 2,735.6 0.0 0.0 0.0 0.0

Southwestern Offshore 0.0 659.3 16.1 945.4 0.0 0.0 0.0 0.0

Northern 155.8 159.1 0.1 579.2 0.0 1,038.3 374.9 1,413.2

Southern 34.5 2,034.6 487.5 4,055.5 2,046.6 244.1 308.9 2,599.7

2004 Tota l 6,476.6 2,463.4 496.7 7,275.3 1,956.6 1,192.7 823.5 3,972.9

Northeastern Offshore 6,283.7 42.6 0.0 2,574.8 0.0 0.0 0.0 0.0

Southwestern Offshore 0.0 511.3 10.4 612.5 0.0 0.0 0.0 0.0

Northern 171.1 172.2 1.4 549.1 0.0 991.1 639.4 1,630.5

Southern 21.8 1,737.4 484.9 3,539.0 1,956.6 201.7 184.1 2,342.3

* G-C: Gas-Condensate Reservoirs

In the international sphere, Mexico is ranked in the

13th place in reference to the proved reserves of oil

plus condensate plus plant liquids. In terms of dry gas,

Mexico is in the 34th place. Table 3.5 shows the proved

reserves of crude oil and natural gas of the most im-

portant producing countries.

3.3.1.1 Remaining Proved Developed Reserves

As of January 1, 2004, Mexico�s proved developed re-

serves totaled 12,029.0 million barrels of oil equivalent,

which means a decrease of 10.0 percent compared with

the previous year. The reduction is explained by the

production of 1,587.0 million barrels of oil equivalent in

2003. The additions, developments and revisions

amount to 242.7 million barrels of oil equivalent, which

partly replenish the above-mentioned production.

The distribution by region and by fluid type of the

proved developed reserves is shown in table 3.6, where

it can be seen that during the year, crude oil accounted

for 78.5 percent, dry gas 12.9 percent, plant liquids

6.6 percent and condensate 2.0 percent. The North-

eastern Offshore Region produced 57.6 percent of the

oil equivalent, the Southern Region provided 30.5

percent and the Northern and Southwestern Offshore

regions contributed 6.4 and 5.5 percent, respectively.

Proved developed natural gas reserves as of January

1, 2004 totaled 11,248.2 billion cubic feet, as can be

seen in table 3.6. The reserves of gas to be delivered
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to plant amount to 9,987.5 billion cubic feet, with the

Southern Region providing more than half; while dry

gas reserves total 8,093.7 billion cubic feet, with the

Southern Region producing 53.0 percent of this total.

As of January 1, 2004, the proved developed reserves

of crude oil totaled 9,436.7 million barrels. Heavy oil

accounted for 68.6 percent of the national total, light

oil 26.1 percent and superlight 5.3 percent. The North-

eastern Offshore Region contributed 97.0 of the heavy

oil; the Southern Region has 70.5 percent of the light

oil and 97.6 percent of the superlight oil. The classifi-

cation of proved developed crude oil reserves by den-

sity is shown in table 3.7.

The proved developed reserves of natural gas, classi-

fied by association with crude oil in the reservoir are

also shown in table 3.7. For this year, the proved de-

veloped reserves of associated gas account for 64.7

percent, while the non-associated gas ones represent

35.3 percent. Most of the developed reserves of asso-

ciated gas are in the Southern Region and the North-

eastern Offshore Region, with 48.6 and 35.4 percent,

respectively. In reference to the developed reserves of

non-associated gas, the Southern Region has 59.0

percent, most of which comes from gas-condensate

reservoirs, and the remaining 41.0 percent is located

in the Northern Region in wet and dry gas reservoirs.

3.3.1.2 Proved Undeveloped Reserves

The proved undeveloped reserves as of January 1,

2004 totaled 6,866.2 million barrels of oil equivalent,

Table 3.8 Historical distribution by fluid and region of undeveloped proved resources.

Hydrocarbon Remaining Reserves Gas Remaining Reserves

Crude Condensate Plant Dry Gas Total Natural Gas Gas to be Dry Gas

Oil Liquids Equivalent Delivered to Plant

Year Region MMbbl MMbbl MMbbl MMboe MMboe Bcf Bcf Bcf

2001 Tota l 12,708.7 403.1 1,511.7 3,804.2 18,427.7 27,223.3 23,395.5 19,785.4

Northeastern Offshore 4,253.4 279.0 252.9 356.2 5,141.5 3,474.0 2,446.6 1,852.5

Southwestern Offshore 706.3 67.5 116.7 164.7 1,055.2 1,386.7 1,127.7 856.6

Northern 6,626.0 8.0 721.5 2,681.5 10,037.1 17,912.4 15,644.4 13,946.7

Southern 1,123.0 48.5 420.6 601.7 2,193.9 4,450.3 4,176.8 3,129.5

2002 Tota l 11,006.4 344.0 1,447.6 3,723.8 16,521.9 26,139.3 22,852.3 19,367.4

Northeastern Offshore 2,612.8 193.5 161.1 243.6 3,211.1 2,373.7 1,670.4 1,266.9

Southwestern Offshore 678.6 70.0 97.0 152.7 998.3 1,307.2 1,028.2 793.9

Northern 6,520.2 10.4 691.8 2,588.7 9,811.1 17,086.3 15,049.3 13,463.7

Southern 1,194.7 70.1 497.7 738.9 2,501.4 5,372.2 5,104.4 3,842.8

2003 Tota l 4,574.6 250.3 646.2 1,233.0 6,704.1 9,297.5 8,043.0 6,413.0

Northeastern Offshore 2,352.8 139.8 133.1 229.8 2,855.4 2,117.5 1,520.3 1,195.0

Southwestern Offshore 643.0 57.9 87.0 170.8 958.7 1,321.2 1,105.4 888.3

Northern 571.6 7.6 52.2 282.4 913.8 1,829.9 1,587.7 1,468.9

Southern 1,007.2 45.0 373.9 550.1 1,976.1 4,028.9 3,829.6 2,860.9

2004 Tota l 4,682.9 236.1 648.0 1,299.2 6,866.2 9,492.0 8,290.1 6,756.8

Northeastern Offshore 2,268.2 113.7 141.8 237.3 2,761.0 2,109.1 1,581.9 1,234.0

Southwestern Offshore 667.1 63.8 98.3 190.1 1,019.2 1,481.1 1,226.6 988.5

Northern 614.7 5.9 57.2 315.8 993.5 1,977.8 1,766.1 1,642.3

Southern 1,133.1 52.7 350.7 556.1 2,092.5 3,924.0 3,715.6 2,892.1
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Table 3.9 Classification of undeveloped proved crude oil and natural gas reserves.

Crude Oil Natural Gas

Heavy Light Superlight Associated Non-associated

G-C* Wet Gas Dry Gas Total

Year Region MMbbl MMbbl MMbbl Bcf Bcf Bcf Bcf Bcf

2001 Tota l 6,232.7 4,710.7 1,765.4 25,213.1 664.8 988.5 356.9 2,010.2

Northeastern Offshore 4,020.1 233.3 0.0 3,474.0 0.0 0.0 0.0 0.0

Southwestern Offshore 154.8 490.0 61.5 938.6 448.2 0.0 0.0 448.2

Northern 2,013.3 3,123.9 1,488.8 16,718.8 0.0 979.0 214.5 1,193.5

Southern 44.5 863.5 215.0 4,081.8 216.7 9.4 142.4 368.5

2002 Tota l 4,547.6 4,749.3 1,709.5 24,015.0 1,241.3 668.1 215.0 2,124.3

Northeastern Offshore 2,373.7 239.2 0.0 2,373.7 0.0 0.0 0.0 0.0

Southwestern Offshore 182.2 435.1 61.3 838.7 447.2 0.0 21.2 468.5

Northern 1,973.6 3,073.4 1,473.2 16,253.9 0.0 668.1 164.3 832.3

Southern 18.1 1,001.7 175.0 4,548.7 794.0 0.0 29.5 823.5

2003 Tota l 2,655.1 1,571.8 347.7 7,554.0 733.4 551.0 459.1 1,743.6

Northeastern Offshore 2,340.0 12.8 0.0 2,117.5 0.0 0.0 0.0 0.0

Southwestern Offshore 180.1 362.3 100.6 766.1 447.2 0.0 107.9 555.1

Northern 113.3 439.4 18.9 1,053.6 0.0 551.0 225.3 776.3

Southern 21.7 757.3 228.2 3,616.8 286.2 0.0 126.0 412.1

2004 Tota l 2,610.0 1,751.7 321.2 7,655.7 707.3 406.1 722.8 1,836.3

Northeastern Offshore 2,239.1 29.1 0.0 2,109.1 0.0 0.0 0.0 0.0

Southwestern Offshore 209.0 351.7 106.3 909.3 444.8 0.0 127.0 571.8

Northern 140.5 455.5 18.7 1,205.4 0.0 406.1 366.4 772.5

Southern 21.3 915.5 196.3 3,431.9 262.6 0.0 229.5 492.0

* G-C: Gas-Condensate Reservoirs

which means an increase of 2.4 percent compared

with the figure reported the year before. The discov-

ery and development of fields added reserves of 232.2

million barrels of oil equivalent, the revision reducing

them by 70.1 million barrels of oil equivalent.

The historic distribution by fluid and region of the

proved undeveloped reserves is shown in table 3.8.

In reference to oil equivalent in 2004, the Northeast-

ern Offshore Region contribute 40.2 percent, the

Southern Region provides 30.5 percent and the South-

western Offshore and Northern regions furnish 14.8

and 14.5 percent, respectively. Crude oil accounts for

68.2 percent, dry gas 18.9 percent, plant liquids 9.4

percent and the condensate makes up the remaining

3.5 percent.

Proved undeveloped natural gas reserves, as of

January 1, 2004 amounted to 9,492.0 billion cubic

feet, table 3.8, the gas to be delivered to plant is

8,290.1 billion cubic feet. The Southern Region ac-

counts for 44.8 percent of this total. The dry gas

reserves total 6,756.8 billion cubic feet, of which

42.8 percent is concentrated in the Southern Re-

gion.

The proved undeveloped crude oil reserves as of

January 1, 2004 amounted to 4,682.9 million barrels,

with heavy oil representing 55.7 percent of the total,

light oil 37.4 percent and the superlight with 6.9 per-

cent. The Northeastern Offshore Region has most of

the heavy oil, 85.8 percent, the Southern Region pro-

vides 52.3 percent of the light oil and 61.1 percent of
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the superlight oil. Table 3.9 shows the classification

by density of the proved undeveloped crude oil re-

serves.

The classification of the proved undeveloped natural

gas reserves by association with crude oil in the res-

ervoir is also shown in table 3.9. In 2004, the proved

undeveloped associated gas reserves account for 80.6

percent, while the non-associated gas is 19.4 percent.

The Southern Region contributes with 44.8 percent

of the undeveloped associated gas reserves. The

Northern Region concentrates 42.1 percent of the non-

associated gas reserves, in dry and wet gas reser-

voirs; the Southwestern Offshore Region 31.1 per-

cent, most of which is gas-condensate; the Southern

Region 26.8 percent in gas-condensate and dry gas

reservoirs.

3.3.2 Probable Reserves

The probable reserves as of January 1, 2004 totaled

16,005.1 million barrels of oil equivalent. The distribu-

tion by region and by type is shown in table 3.10 and

for this year; 73.8 percent is oil, 19.2 percent is dry

gas, 6.0 percent is plant liquids and the remaining 1.0

percent is condensate. Furthermore, in terms of oil

equivalent, the Northern Region provides 59.0 percent,

the Northeastern Offshore Region 27.7 percent, the

Southwestern Offshore Region 7.5 percent and the

Southern Region 5.8 percent.

As of January 1, 2004, probable natural gas reserves

amount to 20,474.0 billion cubic feet, as shown in table

3.10. The probable reserves of gas to be delivered to

plant are 18,148.8 billion cubic feet, with 79.2 percent of

Table 3.10 Regional distribution of probable reserves by fluid.

Hydrocarbon Remaining Reserves Gas Remaining Reserves

Crude Condensate Plant Dry Gas Total Natural Gas Gas to be Dry Gas

Oil Liquids Equivalent Delivered to Plant

Year Region MMbbl MMbbl MMbbl MMboe MMboe Bcf Bcf Bcf

2001 Tota l 8,982.3 220.1 834.6 2,159.3 12,196.2 15,308.9 13,262.1 11,293.8

Northeastern Offshore 4,553.8 122.1 124.5 175.3 4,975.7 1,624.9 1,204.4 911.9

Southwestern Offshore 798.9 66.6 115.1 162.5 1,143.1 1,350.4 1,116.0 845.4

Northern 2,855.5 8.5 346.1 1,422.8 4,632.8 9,416.8 8,217.8 7,399.8

Southern 774.2 22.8 248.9 398.6 1,444.6 2,916.7 2,724.0 2,136.7

2002 Tota l 8,930.4 221.6 726.8 1,983.7 11,862.5 13,856.8 12,028.4 10,316.9

Northeastern Offshore 4,597.0 130.3 122.3 184.9 5,034.6 1,713.8 1,268.2 961.9

Southwestern Offshore 843.1 65.6 91.0 139.3 1,139.1 1,204.5 944.4 724.6

Northern 2,826.0 9.0 311.7 1,305.2 4,451.8 8,361.8 7,503.3 6,788.4

Southern 664.3 16.6 201.9 354.2 1,237.0 2,576.7 2,312.6 1,842.1

2003 Tota l 12,531.1 173.7 1,018.2 3,241.9 16,965.0 22,070.9 19,125.2 16,859.9

Northeastern Offshore 4,495.8 93.5 101.7 175.5 4,866.5 1,533.9 1,161.5 913.0

Southwestern Offshore 856.6 62.9 94.8 216.7 1,230.9 1,604.3 1,363.4 1,127.0

Northern 6,449.7 12.2 704.2 2,658.9 9,825.0 17,482.4 15,335.4 13,827.9

Southern 729.0 5.1 117.6 190.7 1,042.5 1,450.2 1,264.9 992.0

2004 Tota l 11,814.1 157.9 959.4 3,073.7 16,005.1 20,474.0 18,148.8 15,986.0

Northeastern Offshore 4,122.6 65.8 89.4 149.7 4,427.5 1,279.4 997.8 778.3

Southwestern Offshore 812.4 63.1 96.8 219.9 1,192.2 1,607.8 1,378.2 1,143.5

Northern 6,300.4 18.4 643.3 2,488.0 9,450.2 16,091.9 14,372.9 12,940.1

Southern 578.7 10.6 129.8 216.1 935.1 1,494.8 1,399.9 1,124.1



26

Estimation as of January 1, 2004

Table 3.11 Classification of probable crude oil and natural gas reserves.

Crude Oil Natural Gas

Heavy Light Superlight Associated Non-associated

G-C* Wet Gas Dry Gas Total

Year Region MMbbl MMbbl MMbbl Bcf Bcf Bcf Bcf Bcf

2001 Tota l 5,425.2 2,847.1 709.9 11,670.8 1,826.0 1,309.7 502.3 3,638.1

Northeastern Offshore 4,356.4 197.4 0.0 1,624.9 0.0 0.0 0.0 0.0

Southwestern Offshore 131.2 562.8 104.9 974.4 376.1 0.0 0.0 376.1

Northern 908.1 1,518.9 428.4 7,882.2 0.0 1,260.3 274.3 1,534.6

Southern 29.5 568.1 176.6 1,189.3 1,450.0 49.4 228.0 1,727.4

2002 Tota l 5,431.2 2,872.7 626.5 10,856.1 1,353.2 1,216.7 430.8 3,000.6

Northeastern Offshore 4,387.3 209.7 0.0 1,713.8 0.0 0.0 0.0 0.0

Southwestern Offshore 133.8 621.2 88.2 864.3 340.2 0.0 0.0 340.2

Northern 890.3 1,511.7 423.9 6,943.3 0.0 1,165.8 252.6 1,418.4

Southern 19.8 530.0 114.4 1,334.7 1,013.0 50.9 178.1 1,242.0

2003 Tota l 6,280.4 4,899.1 1,351.6 19,246.5 1,127.9 903.4 793.0 2,824.3

Northeastern Offshore 4,467.5 28.3 0.0 1,533.9 0.0 0.0 0.0 0.0

Southwestern Offshore 135.9 566.9 153.7 985.1 340.2 0.0 279.0 619.2

Northern 1,653.6 3,685.2 1,111.0 16,091.3 0.0 899.1 492.0 1,391.1

Southern 23.4 618.7 87.0 636.3 787.7 4.2 22.0 813.9

2004 Tota l 5,875.1 4,621.6 1,317.4 17,338.7 1,028.2 1,160.4 946.6 3,135.3

Northeastern Offshore 4,116.6 6.0 0.0 1,279.4 0.0 0.0 0.0 0.0

Southwestern Offshore 156.0 553.2 103.3 941.6 370.8 0.0 295.5 666.3

Northern 1,580.6 3,607.7 1,112.1 14,330.8 0.0 1,156.0 605.2 1,761.2

Southern 21.9 454.7 102.0 787.0 657.4 4.4 46.0 707.8

* G-C: Gas-Condensate Reservoirs

such concentrated in the Northern Region. The dry gas

reserves total 15,986.0 billion cubic feet, with the North-

ern Region accounting for 80.9 percent of these reserves.

Probable crude oil reserves as of January 1, 2004 are

11,814.1 million barrels; heavy oil accounts for 49.7

percent of the national total, light oil 39.1 percent and

superlight 11.2 percent. The Northeastern Offshore Re-

gion has 70.1 percent of the heavy oil, the Northern

Region provides 78.0 and 84.4 percent of the light and

superlight oil, respectively. The classification by spe-

cific gravity of probable crude oil reserves is shown in

table 3.11.

The probable reserves of natural gas classified as as-

sociated and non-associated to oil, are shown in table

3.11. In 2004, the probable reserves of associated gas

account for 84.7 percent and the probable reserves of

non-associated reserves represent 15.3 percent. 82.7

percent of the probable gas reserves are concentrated

in the Northern Region. In reference to the reserves of

non-associated gas, 56.2 percent are located in the

Northern Region, with most of them coming from wet

gas reservoirs; 22.6 percent in the Southern Region

and 21.2 percent in the Southwestern Offshore Re-

gion. The most important sources in these two re-

gions are gas-condensate reservoirs.

The behavior of Mexico�s probable oil equivalent re-

serves over the last three years is shown in figure 3.8.

There was a decrease of 959.9 million barrels of oil

equivalent in this category. The development part de-

creased by 245.8 million barrels of oil equivalent, with

the reclassification of probable to proved reserves,
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mainly in the Northern Region. The revisions decreased

the reserves by 997.7 million barrels, most of which is

located in the Northeastern Offshore Region and the

Northern Region. Discoveries contributed 283.7 mil-

lion barrels of oil equivalent.

3.3.3 Possible Reserves

At the beginning of 2004, the possible oil equivalent

reserves amounted to 13,140.7 million barrels. The dis-

tribution by region and fluid type is shown in table

Table 3.12 Regional distribution of possible reserves by fluid.

Hydrocarbon Remaining Reserves Gas Remaining Reserves

Crude Condensate Plant Dry Gas Total Natural Gas Gas to be Dry Gas

Oil Liquids Equivalent Delivered to Plant

Year Region MMbbl MMbbl MMbbl MMboe MMboe Bcf Bcf Bcf

2001 Tota l 7,275.2 250.5 988.2 2,829.4 11,343.4 19,743.2 17,069.2 14,715.9

Northeastern Offshore 1,757.5 65.5 59.2 83.3 1,965.5 816.6 572.4 433.4

Southwestern Offshore 1,289.9 138.7 239.8 338.6 2,007.1 2,802.7 2,324.7 1,761.1

Northern 3,732.0 25.7 481.2 2,102.1 6,341.1 13,748.3 12,083.5 10,933.1

Southern 495.7 20.6 208.0 305.4 1,029.7 2,375.6 2,088.6 1,588.3

2002 Tota l 6,936.6 220.2 752.3 2,341.9 10,251.0 16,298.6 13,944.8 12,180.4

Northeastern Offshore 1,724.3 67.6 55.6 84.0 1,931.4 826.6 576.0 436.9

Southwestern Offshore 1,162.8 133.8 185.4 287.6 1,769.5 2,440.4 1,943.6 1,495.6

Northern 3,689.1 12.4 415.9 1,810.8 5,928.2 11,766.0 10,373.6 9,418.0

Southern 360.4 6.5 95.4 159.6 621.9 1,265.6 1,051.6 830.0

2003 Tota l 8,611.2 159.9 959.6 3,259.2 12,990.0 21,735.9 19,097.4 16,951.1

Northeastern Offshore 1,449.2 35.5 33.2 57.3 1,575.2 532.6 379.0 298.0

Southwestern Offshore 890.6 101.3 152.3 355.6 1,499.8 2,530.5 2,229.7 1,849.4

Northern 5,964.5 15.6 671.4 2,684.9 9,336.5 17,441.7 15,407.9 13,964.3

Southern 306.8 7.5 102.8 161.4 578.5 1,231.1 1,080.8 839.4

2004 Tota l 8,455.2 156.9 1,034.7 3,493.9 13,140.7 22,678.7 20,471.9 18,171.7

Northeastern Offshore 1,323.1 25.2 31.8 53.3 1,433.4 474.1 355.3 277.2

Southwestern Offshore 941.2 106.0 163.5 338.5 1,549.1 2,458.4 2,156.4 1,760.6

Northern 5,935.7 22.0 752.8 2,955.6 9,666.1 18,724.3 17,020.4 15,372.0

Southern 255.1 3.9 86.6 146.5 492.1 1,021.9 939.8 762.0

Bboe

0.3

Additions

-0.2

Developments2001 2003 20042002

-1.0

Revisions

16.9

12.2

16.0

11.9

Figure 3.8 Historical behavior of Mexico's probable oil equivalent reserves.
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Table 3.13 Classification of possible crude oil and natural gas reserves.

Crude Oil Natural Gas

Heavy Light Superlight Associated Non-associated

G-C* Wet Gas Dry Gas Total

Year Region MMbbl MMbbl MMbbl Bcf Bcf Bcf Bcf Bcf

2001 Tota l 2,776.7 3,424.0 1,074.5 13,942.4 2,497.1 2,809.0 494.6 5,800.8

Northeastern Offshore 1,435.9 321.6 0.0 816.6 0.0 0.0 0.0 0.0

Southwestern Offshore 180.6 694.6 414.7 1,691.2 1,111.5 0.0 0.0 1,111.5

Northern 1,136.8 2,111.8 483.5 10,488.1 0.0 2,804.2 456.0 3,260.2

Southern 23.4 296.0 176.4 946.5 1,385.7 4.8 38.6 1,429.1

2002 Tota l 2,757.9 3,249.3 929.4 11,936.3 1,724.7 1,871.0 766.5 4,362.3

Northeastern Offshore 1,423.7 300.6 0.0 826.6 0.0 0.0 0.0 0.0

Southwestern Offshore 192.0 610.9 359.8 1,304.9 1,116.3 0.0 19.2 1,135.5

Northern 1,128.6 2,082.6 477.8 9,233.2 0.0 1,824.1 708.7 2,532.8

Southern 13.6 255.1 91.7 571.7 608.4 46.9 38.6 694.0

2003 Tota l 3,069.5 4,274.9 1,266.9 16,894.7 1,811.5 1,527.3 1,502.5 4,841.2

Northeastern Offshore 1,413.1 36.1 0.0 532.6 0.0 0.0 0.0 0.0

Southwestern Offshore 150.1 352.9 387.6 931.1 1,116.3 0.0 483.1 1,599.4

Northern 1,503.6 3,618.1 842.8 14,935.0 0.0 1,492.7 1,014.0 2,506.7

Southern 2.7 267.7 36.4 496.0 695.2 34.6 5.4 735.1

2004 Tota l 3,074.1 4,095.8 1,285.3 18,143.1 1,710.8 1,574.8 1,250.0 4,535.6

Northeastern Offshore 1,290.2 32.9 0.0 474.1 0.0 0.0 0.0 0.0

Southwestern Offshore 240.2 284.3 416.7 1,017.4 1,113.2 0.0 327.8 1,441.0

Northern 1,535.6 3,581.2 818.9 16,280.4 0.0 1,536.0 908.0 2,443.9

Southern 8.1 197.4 49.7 371.2 597.6 38.8 14.2 650.7

* G-C: Gas-Condensate Reservoirs

3.12. The Northern Region accounts for 73.6 percent

of the total of these reserves, the Southwestern Off-

shore Region 11.8 percent, the Northeastern Offshore

Region 10.9 percent and the Southern Region 3.7 per-

cent. Crude oil contributed 64.3 percent, dry gas 26.6

percent, plant liquids 7.9 percent and the condensate

1.2 percent.

The possible natural gas reserves as of January 1, 2004

amounted to 22,678.7 billion cubic feet, according to

table 3.12; the gas to be delivered to plant is 20,471.9

billion cubic feet, most of which, 83.1 percent, is lo-

cated in the Northern Region. The possible reserves of

dry gas constitute 18,171.7 billion cubic feet, with 84.6

percent in the Northern Region and once again explained

by the volume of hydrocarbons in Chicontepec.

In 2004, the possible crude oil reserves amount to 8,455.2

million barrels, which are classified by specific gravity in

table 3.13. Light oil accounts for 48.4 percent of this

total, heavy oil 36.4 percent and superlight oil 15.2 per-

cent. The Northern Region has 87.4 percent of the pos-

sible light oil reserves, 63.8 percent of the superlight

reserves and 50.0 percent of the heavy oil reserves.

The classification of natural gas by association with

crude oil in the reservoir is shown in table 3.13. The

possible reserves of associated gas in 2004 contribute

80.0 percent, while the non-associated gas is 20.0 per-

cent. The Northern Region accounts 89.7 percent of

the possible associated gas reserves. The regional dis-

tribution of the possible non-associated gas shows that

the Northern Region has 53.9 percent, coming mostly
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Figure 3.9 Historical behavior of Mexico's possible oil equivalent reserves.

from wet gas reservoirs; the Southwestern Offshore

Region 31.8 percent and the Southern Region 14.3

percent. In both regions the gas-condensate reservoirs

contribute most of these reserves.

The evolution of Mexico�s possible oil equivalent re-

serves over the last three years is shown in table 3.9.

For 2004, there is an increase of 150.7 million barrels

of oil equivalent compared with the previous year. The

additions item contributed 169.3 million barrels of oil

equivalent, developments were negative with 116.9

million barrels of oil equivalent and the revisions added

98.3 million barrels of oil equivalent.
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Discoveries 44
In order to expand on the information related to the

most relevant discoveries during 2003, this new chap-

ter is added to the edition Hydrocarbon Reserves of

Mexico, Evaluation as of January 1, 2004.

This chapter offers statistical information concerning

these elements over the past three years, making it

possible to evaluate and analyze the course of the re-

serve replacement rate of the 1P, 2P and 3P reserves.

It is pointed out that in 2003, the discovered volume

of 3P reserves and production were 708.8 million bar-

rels of oil equivalent and 1,587 billion barrels of oil

equivalent, respectively.

There is a brief discussion of the reserve replacement

rate and its repercussions on PEP. It is pointed out that

this definition may be expanded in order to acknowl-

edge not only discoveries, but also include the reclas-

sification of reserves and other exploitation strategies

oriented to increasing the size of the reserves. Conse-

quently, a more complete panorama of this indicator

is offered and other possibilities are opened up get-

ting an acquired idea of the performance of reserves.

Furthermore, the composition of the discoveries made

in 2003 according to hydrocarbon type is also noted.

An accurate distinction is made between the non-as-

sociated gas reservoirs and the crude oil reservoirs, in

order to bear in mind that even when one is added to

the other in barrels of oil equivalent, with gas being

another fluid, this aggregation makes it difficult to ap-

preciate the strategic importance of natural gas by the

volume provided.

In all cases, the performance of the discoveries at a

basin level is presented and placed in accordance with

the region where such discoveries have been made.

The most important discoveries are presented in

greater detail, including a brief discussion of the prin-

cipal geological, geophysical and petrophysical char-

acteristics, while in all cases indicating the dominant

type of fluid in the discovery. The latter aspect is im-

portant because there could be discoveries where

various identified reserves contain different fluids. For

example, the Nejo-1 well in the Burgos basin has iden-

tified 9 reservoirs. Of this total, two are oil and the rest

correspond to non-associated gas reserves.

4.1 Aggregate Results

In 2003, Pemex Exploración y Producción continued

exploring the national territory, resulting in the dis-

covery of more than 700 million barrels of oil equiva-

lent in 3P reserves, and directing its exploratory activi-

ties towards the incorporation of light oil and non-

associated gas reservoirs. To this end, an extensive

exploratory campaign is being carried out both in off-

shore and onshore areas of Mexico, through the drill-

ing of exploratory opportunities in Mesozoic, Tertiary

and recent age rocks.

Table 4.1 summarizes, at an exploratory well level, the

reserves incorporated in the proved reserves category

(1P), proved plus probable reserves (2P) and proved

plus probable plus possible (3P), indicating the hydro-

carbon type associated with each discovery.

In the Northern Region, the Burgos basin is still the

most important area in terms of incorporation of non-

associated gas reserves, with the discovery in 2003 of

a volume of 164.8 million barrels of oil equivalent in
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Table 4.1 Composition of hydrocarbon reserves of reservoirs discovered in 2003.

1P 2P 3P

Basin Well Crude Oil Natural Gas Crude Oil Natural Gas Crude Oil Natural Gas Oil Equivalent
Field MMbbl Bcf MMbbl Bcf MMbbl Bcf MMbbl

Tota l 76.1 372.7 246.7 887.4 380.3 1,529.0 708.8

Burgos 0 .8 67.7 1 .5 348.2 8 .2 705.4 164.8
Anona Anona-1 0.0 2.2 0.0 10.1 0.0 14.5 3.0
Cuatro Milpas Genoma-1 0.0 0.7 0.0 1.9 0.0 5.8 1.3
Dragón Dragón-1 0.0 8.8 0.0 39.5 0.0 113.1 25.7
Ecatl Ecatl-1 0.0 1.4 0.0 4.2 0.0 8.3 1.9
Filadelfia Filadelfia-1 0.0 6.0 0.0 9.8 0.0 18.6 3.4
Granaditas Granaditas-1 0.0 4.1 0.0 11.2 0.0 27.0 6.1
Integral Integral-1 0.0 0.6 0.0 1.4 0.0 3.4 0.8
Ita Ita-1 0.0 9.3 0.0 17.5 0.0 35.6 7.4
Nejo Nejo-1 0.8 17.0 1.5 149.6 8.2 320.7 81.0
Patriota Patriota-1 0.0 2.0 0.0 45.1 0.0 56.6 12.8
Pesero Pesero-1 0.0 3.2 0.0 28.9 0.0 64.0 14.5
Valioso Valioso-1 0.0 2.2 0.0 10.8 0.0 14.2 2.6
Viernes Viernes-1 0.0 10.4 0.0 18.1 0.0 23.5 4.3

Sabinas 0 .0 15.0 0 .0 47.4 0 .0 150.0 28.8
Pirineo Pirineo-1 0.0 15.0 0.0 47.4 0.0 150.0 28.8

Southeastern 64.7 110.6 217.1 258.2 291.3 389.9 380.6
Amoca Amoca-1 26.8 10.2 31.8 12.1 69.3 26.3 75.6
Centli Centli-1 0.0 0.0 0.0 0.0 0.0 3.1 0.6
Chuhuk Chuhuk-1 4.1 6.8 9.3 15.4 9.3 15.4 13.3
Etkal Etkal-1 0.0 0.0 1.0 27.0 1.0 27.0 7.3
Guaricho Guaricho-1 2.9 2.1 7.6 5.4 7.6 5.4 8.8
Gubicha Gubicha-1 0.7 1.2 0.7 1.2 0.7 1.2 1.0
Homol Homol-1 4.4 3.0 20.9 14.1 20.9 14.1 24.3
Isiw Isiw-1 0.0 3.8 0.0 15.3 0.0 15.3 2.9
Ku Pakal-1 0.0 0.0 88.0 47.2 88.0 47.2 99.5
Malva Malva-201 4.5 5.3 4.5 5.3 4.5 5.3 5.9
Nak Nak-1 2.3 9.1 2.3 9.1 7.4 29.2 14.9
Namaca Namaca-1 0.0 0.0 0.0 0.0 1.5 13.6 4.3
Rasha Rasha-1 0.0 3.3 0.0 3.3 0.0 3.3 0.6
Sen Naranja-1 0.0 0.0 0.0 0.0 20.9 60.5 36.0
Shishito Shishito-1 16.7 21.2 33.9 38.0 33.9 38.0 42.1
Teekit Teekit-1 2.2 0.5 11.3 2.5 11.3 2.5 11.9
Uchak Uchak-1 0.0 20.2 0.0 20.2 0.0 20.2 3.9
Viche Viche-1 0.0 5.5 0.0 9.9 0.0 9.9 2.5
Xaxamani Xaxamani-1 0.0 8.3 5.6 21.9 13.2 28.1 18.9
Xicope Xicope-1 0.0 10.1 0.0 10.1 0.0 17.6 3.4
Yetic Yetic-1 0.0 0.0 0.0 0.0 1.7 6.7 3.0

Tampico -Misant la 10.6 8 .5 28.1 21.1 80.8 59.1 91.4
Lobina Lobina-1 10.6 8.5 28.1 21.1 80.8 59.1 91.4

Veracruz 0 .0 170.9 0 .0 212.4 0 .0 224.6 43.1
Apértura Apértura-1 0.0 35.3 0.0 47.1 0.0 47.1 9.0
Cehualaca Cehualaca-1 0.0 3.8 0.0 5.1 0.0 6.7 1.3
Lizamba Uloa-1 0.0 22.2 0.0 41.3 0.0 47.4 9.1
Madera Madera-1 0.0 20.5 0.0 25.4 0.0 25.4 4.9
Vistoso Vistoso-1 0.0 89.0 0.0 93.5 0.0 98.1 18.9
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3P reserves, 705.4 billion cubic feet of gas, which ac-

counts for 61.9 percent of all the 3P reserves found in

the Northern Region in 2003. Furthermore, two dis-

coveries made in this region should be stressed: the

first in the Burgos basin with the exploratory well Nejo-

1 that revealed the existence of a 46 degrees API

superlight oil reservoir at a depth of 2,650 meters in a

new play; and the second in the Sabinas basin with

the well Pirineo-1, which discovered non-associated

gas in the carbonate rocks of the La Virgen Mesozoic,

thus expanding the known area with hydrocarbon pro-

duction to the North of the Monclova-Buena Suerte

reservoir. The estimated incorporation in this latter well

totals 28.8 million barrels of 3P oil equivalent reserves,

or 150.0 billion cubic feet of gas. It is also important to

discuss the success obtained in the Burgos basin in

the Granaditas-1, Ecatl-1, Genoma-1. Patriota-1, Anona-

1, Pesero-1, Dragón-1, Viernes-1, Integral-1, Valioso-1,

Ita-1 and Filadelfia-1 exploratory wells, which contrib-

ute an aggregate volume of 3P reserves of 384.7 bil-

lion cubic feet of gas, or 83.8 million barrels of oil
equivalent.

On the other hand, and within the Northern Region,

in the Veracruz basin, 224.6 billion cubic feet of gas in

3P reserves have been incorporated with the Vistoso-

1, Cehualaca-1, Apértura-1, Madera-1, and Uloa-1 wells

located in non-associated reservoirs.

In the Southern Region, and within the Southeastern

basins, the discoveries of non-associated gas in the

Shishito-1, Rasha-1, Malva-1, Guaricho-1, Gubicha-1,

Viche-1 and Naranja-1 exploratory wells, have made

it possible to incorporate 96.8 million barrels of oil

equivalent in 3P reserves. Of this volume, three per-

cent is located in non-associated gas reservoirs, while

97 percent corresponds to light oil reservoirs.

Also, the findings in the Southwestern Offshore Re-

gion are of importance because of the drilling and

completion of 13 exploratory wells, especially Amoca-

1, Homol-1, Xaxamani-1 and Nak-1. Jointly, these wells

drilled in 2003 incorporate 3P reserves of 184.3 million

barrels of oil equivalent, with 6 percent of this magni-

tude located in non-associated gas reservoirs, and the

remainder in oil reservoirs.

In the Northeastern Offshore Region, the drilling and

completion of the Pakal-1 exploratory well has permit-

ted the incorporation of 99.5 million barrels of oil

Table 4.2 Composition of hydrocarbon reserves of reservoirs discovered in 2003 by basin and region.

1P 2P 3P

Basin Crude Oil Natural Gas Crude Oil Natural Gas Crude Oil Natural Gas Oil Equivalent
Region MMbbl Bcf MMbbl Bcf MMbbl Bcf MMbbl

Tota l 76.1 372.7 246.7 887.4 380.3 1,529.0 708.8

Burgos 0 .8 67.7 1 .5 348.2 8 .2 705.4 164.8
Northern 0.8 67.7 1.5 348.2 8.2 705.4 164.8

Sabinas 0 .0 15.0 0 .0 47.4 0 .0 150.0 28.8
Northern 0.0 15.0 0.0 47.4 0.0 150.0 28.8

Tampico -Misant la 10.6 8 .5 28.1 21.1 80.8 59.1 91.4
Northern 10.6 8.5 28.1 21.1 80.8 59.1 91.4

Veracruz 0 .0 170.9 0 .0 212.4 0 .0 224.6 43.1
Northern 0.0 170.9 0.0 212.4 0.0 224.6 43.1

Southeastern 64.7 110.6 217.1 258.2 291.3 389.9 380.6
Northeastern Offshore 0.0 0.0 88.0 47.2 88.0 47.2 99.5
Southwestern Offshore 39.8 71.9 82.3 147.8 135.6 219.1 184.3
Southern 24.9 38.7 46.8 63.2 67.7 123.7 96.8
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equivalent in 3P reserves as a result of proving that

the water oil contact of the Ku field is lower than the

estimated depth.

Likewise, table 4.2 lists the values of the 1P, 2P and 3P

reserves discovered at a basin level and their break-

down by region. These data show how each basin

has a composition and a predominant objective to be

discovered. Thus, for example, looking at the values

of 3P natural gas reserves at a nationwide level, the

Burgos basin makes the largest contribution to dis-

coveries in this respect; in contrast, taking oil in its 3P

category, the most important basin nationwide is the

Southeastern and within this, the Southwestern Off-

shore Region stands out.

The reserves discovered in each one of the regions in

their 1P, 2P and 3P denominations, and their differ-

ences by hydrocarbon type in the reservoir, whether

oil or gas, are also presented in table 4.3. A differen-

tiation is made between the heavy, light and superlight

oils in the description of the oil reservoirs, according

to the gravity vales used in the national petroleum

system; while in the case of gas, the division is associ-

ated and non-associated, with the latter being divided

into wet, dry and gas-condensate.

4.2 Offshore Discoveries

As in previous years, exploration has focused on the

Southeastern basins, especially in the drilling in the

Salina del Istmo, Litoral de Tabasco and Sonda de

Campeche subbasins. Additionally, the drilling in the

offshore portion of the Tampico-Misantla basin with

the Lobina-1 well stands out.

In the Salina del Istmo subbasin, there is the notewor-

thy incorporation of the reserves made by Amoca-1,

which incorporates oil and gas reserves in limestone

rocks found in the Cinco Presidentes onshore field, and

by the Xaxamani-1 well that extends the knowledge of

producing rocks in the Rabón Grande onshore field to-

wards the sea. The Homol-1, Nak-1 and Etkal-1 wells

Table 4.3 Composition of hydrocarbon reserves of reservoirs discovered in 2003 by hydrocarbon type.

Crude Oil Natural Gas

Heavy Light Superlight Associated Non-associated

G-C* Wet Gas Dry Gas

Category Region MMbbl MMbbl MMbbl Bcf Bcf Bcf Bcf

1 P Tota l 12.8 56.1 7 .2 56.5 0 .0 39.6 276.6

Northeastern Offshore 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Southwestern Offshore 2.2 31.2 6.4 29.5 0.0 0.0 42.4

Northern 10.6 0.0 0.8 12.0 0.0 34.2 216.0

Southern 0.0 24.9 0.0 15.0 0.0 5.5 18.2

2 P Tota l 133.0 99.6 14.0 156.4 27.0 284.7 419.2

Northeastern Offshore 88.0 0.0 0.0 47.2 0.0 0.0 0.0

Southwestern Offshore 16.9 52.8 12.6 55.4 27.0 0.0 65.4

Northern 28.1 0.0 1.5 28.2 0.0 274.8 326.2

Southern 0.0 46.8 0.0 25.7 0.0 9.9 27.6

3 P Tota l 196.5 137.0 46.8 347.4 27.0 566.6 588.0

Northeastern Offshore 88.0 0.0 0.0 47.2 0.0 0.0 0.0

Southwestern Offshore 27.7 90.2 17.7 112.7 27.0 0.0 79.3

Northern 80.8 0.0 8.2 101.4 0.0 556.7 481.0

Southern 0.0 46.8 20.9 86.1 0.0 9.9 27.6

* G-C: Gas-Condensate Reservoirs
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also form part of the oil and gas discoveries in carbon-

ate breccia of the Upper and Middle Cretaceous age of

the Sonda de Campeche subbasin, while in the Off-

shore Macuspana subbasin, the Uchak-1, Yetic-1,

Namaca-1, Centil-1 and Teekit-1 wells turned out to be

producers of light oil and gas in Tertiary sandstone rocks.

Additionally, drilling in the Litoral de Tabasco has been

focused on the incorporation of superlight oil and non-

associated gas in Superior and Middle Cretaceous res-

ervoirs. Total or 3P reserves of 46.5 million barrels of

oil equivalent from the Homol-1, Nak-1 and Etkal-1 wells

were incorporated.

The characteristics of the most important discoveries

are given below, with geological, geophysical and

petrophysical information offered on the exploratory

wells drilled that accomplished the discovery of these

reservoirs.

Amoca-1

The well was drilled in the territorial waters of the Gulf

of Mexico, reaching a vertical depth of 4,000 meters

and it became a light oil producer. The objective was

to evaluate the Tertiary sandstone rocks producing in

the Cinco Presidentes onshore field. Figure 4.1 shows

their location.

Structural Geology

The structure corresponds to an anticline affected by

the intrusion of very large saline body, with a prefer-

ential Northwest-Southeast orientation, generating a

series of normal faults that affect the different Tertiary

stratigraphic levels that is broken in the field into vari-

ous blocks. It is observed from the seismic section

shown in figure 4.2, that there are amplitude attributes

associated with the depth where the corresponding

production tests were carried out.

Stratigraphy

The geological column drilled by the well goes from

the Pliocene to Recent. The producing zone consists
of alternate bodies of sands, sandstones and slightly

calcareous compact shale of the Upper and Lower

Pliocene. The reservoir rock consists of quartz sand-

Figure 4.1 The Amoca field is located in territorial waters of the Gulf of Mexico, off the
coast of the State of Tabasco.
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Figure 4.2 Seismic section showing the synthetic seismogram of the Amoca-1 well and the horizons
interpreted.

Figure 4.3 Sedimentary model of the Lower-Middle Pliocene (sequence 5.2-3.0 Ma) showing the sand deposits in
the lobules associated with the submarine fan systems.
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stone, feldspar and fragments of light gray rock with

a medium to coarse grain, roughly rounded and badly

sorted. The sedimentary environments in which the

sand packages are deposited shown in figure 4.3 and

correspond to channel lobules and trangressive bars

associated with a deltaic front.

Trap

The deepest producing interval corresponds to the

reservoir sand of the Cinco Presidentes play that is

wedged against the salt and is affected by two normal

parallel running faults, with a slight East-West orienta-

tion (figure 4.4). These faults break out the field into

three blocks, with the central block being the highest,

which means that this well is located in the block un-

der the North at a depth of around 3,000 meters. The

structure increase the depth to the Northeast 3,850

meters deep; while in the Northern and Southern

portion of the structure, the structure drops to 4,000

meters, figure 4.4. The reservoir sands close to the

surface are genetically equivalent to the reservoir sands

of the Play Orca identified in the Cinco Presidentes

field.

Source Rock

The most important source rock is of the Upper Ju-

rassic Tithonian age. It consists of organic material in

the black bituminous shale and the dark gray shaley

limestone with abundant organic matter, with broad

regional distribution. It is more than 250 meters thick.

Figure 4.4 Structural depth configurations of the Amoca field producing intervals.
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Seal

At a regional level, the seal consists of shale that is

equivalent to the Concepción Superior formation. Ad-

ditionally, there is an inter-stratification shale seal be-

tween the reservoir sand bodies.

Reservoir

The reservoirs are made up of quartz sand, with a

porosity ranging from 18 to 27 percent and an aver-

age water saturation of 20 to 31 percent. Figure 4.5

shows the processed geophysical records, indicating

the oil and gas producing levels, where production

tests were carried out with oil production being ob-

served at 645 to 2,393 barrels per day and

0.25 to 1.2 million cubic feet of gas per

day.

Reserves

The original 3P volume of oil is 347.7 mil-

lion barrels, while the original reserves of

1P, 2P and 3P oil equivalent are estimated

at 29.2, 34.8 and 75.6 million barrels, re-

spectively.

Homol-1

The field is located approximately 61 ki-

lometers from Ciudad del Carmen,

Campeche in territorial waters of the Gulf

of Mexico, at the Southeastern tip of the

Pilar de Akal, with the closest Eastern

limit being the edge of the Frontera fault

that forms part of the Macuspana pit.
The water depth is 58 meters. The ob-

jective was to find hydrocarbons in Up-

per Paleocene-Cretaceous dolomitized

limestone breccia. Figure 4.6 shows their

geographic location.

The total depth drilled was 5,035 vertical

meters. Various pressure-production tests were car-

ried out in the Upper Paleocene-Cretaceous Breccia

formation rocks, with a resulting oil production inter-

val of 37.1 degrees API.

Structural Geology

At the Upper Cretaceous breccia level, as can be seen

in figure 4.7, the well is located on top of an elon-

gated anticline with a Northeast-Southwest orienta-

tion, bounded to the East by a normal regional fault.

The structural close is approximately 12 square kilo-

meters, and is part of a structural alignment consist-

ing of the Etkal and Wayil structures, recognized by

the Kay-1 and Zinic-1 wells.

Figure 4.5 Composite well logs showing geophysical log curves,
with the producing intervals highlighted in red IV (1,171-1,181) and
V(1,112-1,127).
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Stratigraphy

The geological column drilled by the Homol-1 well con-

sists of sediments that range from Middle Cretaceous

to Recent-Pleistocene. The crest of the formations was

determined by using paleontology and lithology in-

formation, and geophysical logs.

The lithology of the Upper Cretaceous-Middle Creta-

ceous is made up of light brown to cream, microcrys-

talline dolomite with a saccharoidal appearance, with

residual oil impregnation and secondary inter-crystal-

line porosity. The presence of 30 to 40 percent light

gray and cream dolomitized mudstone-wackestone,

with secondary inter-crystalline porosity and traces of

greenish-gray bentonite marl. The Paleocene is made

up of greenish-gray and reddish-brown semi-hard

marls, with a presence of light brown to dolomitized

cream compact mudstone-wackestone and by light

brown, greenish-gray, dolomitized, semi-compact

packstone.

The Eocene is made up of light gray, greenish-gray,

bentonite, soft to semi-hard shale, while the Pliocene-

Oligocene consists of interspersed beds of light gray

and greenish-gray calcareous shale and light to dark

gray, fine to medium grain, roughly rounded and badly

sorted quartz sandstone.

The Recent-Pleistocene is essentially distinguished by

interspersed beds of light to dark gray sands with fine

to medium grain, roughly rounded and badly sorted,

usually cemented in clay-calcareous material and light

gray and greenish gray calcareous shale that is soft and

occasionally sandy with mollusk remains. Figure 4.8

shows the geophysical record where the geological and

petrophysical information is interpreted at a producer

interval level, plus the lithology of this section.

Trap

This is a structural-type trap; in which the main axis

lies in a Northeast-Southwest direction and it is drilled

Figure 4.6 The Homol-1 well is located in territorial waters of the Gulf of Mexico, off the coast of the State
of Campeche.
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to the East by a normal Northeast-Southwest fault.

The maximum closure is 110 meters, as can be seen

in figure 4.7.

Seal

At a regional level, the seal consists of Paleocene bitu-

minous shale with a thickness ranging from 100 to

200 meters.

Reservoir

This is a naturally fractured light oil reservoir, with an

average porosity of 8 percent and an average water

saturation of 19 percent. The estimated permeability

is around 17.4 millidarcies, based on the results ob-

tained by means of the interpretation of pressure-pro-

duction well tests.

Reserves

The original 3P volume of oil is 84.5 million barrels,

while the original reserves of 1P, 2P and 3P oil equiva-

lent are estimated at 5.1, 24.3 and 24.3 million barrels,

respectively.

Xaxamani-1

The well is located in the territorial waters of the Gulf

of Mexico on the continental platform, approximately

3 kilometers North of the Rabón Grande field and 35

kilometers West of the Cinco Presidentes field (figure

4.9). The well reached a vertical depth of 1,990 meters,

in a water depth of 19.5 meters. It was a producer at

three Tertiary age levels, where dry gas and heavy oil

were produced.

Structural Geology

The structure of the field is soft and little relief be-

cause of the low degree of deformation in the area.

The reservoirs are located in the anticline whose

main axis lies in a Northeast-Southwest direction,

bounded on the Northwest slope by a normal
growth fault, with a shift of approximately 100

meters, and on the Southwest flank by normal

Figure 4.7 Structural configuration of the Upper Cretaceous top in Homol field.

4800

HOMOL-1

4600

4700

4600
4700

4800

4900

4700

4800

4900

5000

4681

4681

LEGEND

PROVED

PROBABLE

-4568
-5003

C.A.A.
4681

OIL AND GAS
PRODUCING WELL

N

EW

S

1 2 km0



41

Hydrocarbon Reserves of Mexico

Figure 4.8 Well logs of the Homol-1 well showing the geological and petrophysical
interpretation, and the position of the producing interval.

Figure 4.9 The Xaxamani-1 well is located in territorial waters of the Gulf of Mexico, close to the
coastline of Veracruz State.
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growth fault. The Southern limit of the structure is

a normal fault in an almost East-West direction and

with an average vertical displacement of 25 meters.

Figure 4.10 shows the configurations of the crest

of the producer intervals in the Xaxamani-1 well.

The reservoir limits are associated with lateral fa-

cies changes.

Stratigraphy

The geological column drilled by the well consists

of Recent-Pleistocene at the Lower Miocene, with

the sandstone rocks of the Lower and Middle

Pliocene age being the most important from an

economic petroleum point of view; these rocks are

made up of a sequence of fine to medium gain

sands, calcareous shale and sandy shale. The sedi-

mentary environment in which the reservoir sands

are deposited is associated with deposits of ancient

bars and channel lobes. The first oil-producing in-

terval is lithologically represented by very fine or

fine grain translucent white and greenish gray

quartz sands, roughly rounded, badly sorted and

brittle with primary inter-angular porosity. The sec-

ond dry gas-producing interval is lithologically con-

stituted by very fine grain translucent white and

greenish gray quartz sands, sub-angular, badly

sorted and brittle with primary inter-angular poros-

ity. The third dry gas-producing interval is consti-

tuted by medium grain quartz sands, sub-rounded

to sub-angular, with fragments of dark brown shale

and microorganisms.

Figure 4.10 Depth maps of all the producing reservoirs in the Xaxamani-1 well.

Reservoir-IIReservoir-I

Reservoir-III

0 2 km1 0 2 km1

0 2 km1

N

EW

S

N

EW

S

N

EW

S



43

Hydrocarbon Reserves of Mexico

Trap

This is a combined seal and the seismic line in figure

4.11 shows how it is bounded on the flanks by normal

faults.

Seal

The seal rock is made up of a powerful sequence of

bentonic shale interspersed with thin horizons of sand-

stone spreading extensively throughout the basin.

Reservoir

The reservoirs are quartz sand with porosities vary-

ing from 25 to 31 percent, with water saturations of

23 to 27 percent. The interpreted geophysical records

are shown in figure 4.12, indicating the oil and gas

reservoir intervals. Three production tests were car-

ried out that detected the presence of 24.5 degrees

API oil in the deepest test. The intermediate test pro-

duced dry gas and an outflow amounting to 12.2

million cubic feet per day, and finally in the last inter-

val, the result was dry gas with 2.8 million cubic feet

per day.

Reserves

The original 3P volume of oil is 73.6 million barrels,

while the original reserves of 1P, 2P and 3P oil equiva-

lent are estimated at 1.6, 9.9 and 18.9 million barrels,

respectively.

Nak-1

The Nak-1 exploratory well, figure 4.13, is located in

the territorial waters of the Gulf of Mexico at approxi-

mately 73 kilometers from Ciudad del Carmen at 7.2

kilometers to the Northeast of the Misón-1 well. The

objective was to evaluate the oil and gas reserves in

the Cretaceous and Upper Jurassic Kimmeridigian. The

total depth drilled was 6,100 meters in a water depth

of 31.6 meters, with production of volatile oil and gas

in the Middle Cretaceous.

Figure 4.11 Seismic line where the Xaxamani-1 well, showing an anticline structure, bounded on
the flanks by normal faults.
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Structural Geology

At a Middle Cretaceous level, the structure corre-

sponds to an anticline that shows geological features

of compressive tectonic deformation, figure 4.14. This

structure has a noticeably North-South orientation,

associated with reverse faulting towards North and

by lateral displacement faulting with a Northwest-

Southeast orientation.

Stratigraphy

The geological column drilled by the Nak-1 well cov-

ers Upper Jurassic Kimmeridgian to Recent rocks, with

Figure 4.12 Interpreted well logs showing the petrophysical
evaluation and the proved intervals of the Xaxamani-1 well.
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Figure 4.13 The Nak-1 well is located in territorial waters of the Gulf of Mexico, off the
coast of the State of Campeche.

Figure 4.14 Structural configuration in depth of the Nak-1 well. The
structure is compartmentalized by reverse faults.
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discordance at the Upper Oligocene level. The well�s

reservoir rocks correspond to dolomitized and frac-
tured breccias of the Middle Cretaceous.

The sedimentary environment consists of collapsed

breccia deposits, possibly derived from the platform

and deposited in external shelf deep water environ-

ments. Turbidities, detritus flows and mudstone and

wackestone sequences have been identified in associ-

ated with these deposits, with external shelf planktonic

foraminifer, as is shown in figure 4.15.

Trap

The trap is of a structural type and it is made up in an

anticline, limited on the Southeast and Northwest by

reverse faults, and to the Southwest by a strike slip

fault, with a Northwest-Southeast strike. There is a

reverse fault closure towards the Northwest slope.

Seal

The rock seal consists of a sequence of approximately

40 meters of shale, partly bentontic and Lower Pale-

ocene argillaceous sandstones that are widely distrib-

uted over the region.

Reservoir

The reservoir is made up of microcrystalline to

mesocrystalline dolomite rocks, fractured with in-

ter-crystalline and vuggy porosity, with mudstone

to wackestone interspacing of planktonic fora-

minifers. The average estimated porosity is 6.8

percent and the average water saturation is 23

percent. The interpreted geophysical log is shown

in figure 4.16, indicating the oil and gas reser-

voir interval. During the termination phase of the

well, an oil-producing interval of 42 degrees API

was identified, with rate reported at up 2.7 thou-

sand barrels of oil per day.

Reserves

The original 3P volume of oil is 27.0 million barrels,

while the original reserves of 1P, 2P and 3P oil equiva-

lent are estimated at 4.7, 4.7 and 14.9 million barrels,

respectively.

Figure 4.15 Sedimentary model for the Middle Cretaceous where different litofacies identified in
the Nak-Misón-Bisen area can be seen.
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Pakal-1

The Pakal-1 exploratory well is located in the territorial

waters of the Gulf of Mexico at approximately 98 kilo-

meters from Ciudad del Carmen, Campeche within

the Ku-Maloob-Zaap complex (figure 4.17). The ob-

jective was to reach the autochthonous block in the

Ku field, evaluate the oil and gas reserves in the Creta-

ceous rocks and accurately determine the water-oil

contact of the Ku field. Drilling was done in a water

depth of 47 meters. The total depth drilled was 4,223

meters developed under rotary table where drilling

was suspended because of the presence of salt. It

turned out to be a producer in the reservoir of the

Upper Cretaceous Breccia, with a production of 6,421

barrels of oil per day in the allochthonous block.

Structural Geology

The structure in the Ku field is typically anticline,

bounded to the West and North by reverse faults. To

the South and East, the closure of the structure is by

a smooth dip that reaches the water-oil contact, which

and according to the data furnished by the Pakal-1

well, is located at 3,190 vertical meters below sea level

(figure 4.18).

Stratigraphy

The stratigraphic column consists of sediments that

range from Cretaceous to Recent. Carbonates pre-

dominate in the Cretaceous, especially mudstone

to clay and fractured wackestone, microcrystalline

Figure 4.16 Interpreted geophysical log with the petro-
physical and lithological evaluation, showing the
producing interval.
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and isolated nodules of cherts. The breccia is found

in the Upper Cretaceous, derived from dolomitized

limestone, with argillaceous and calcareous cement-

ing. The Tertiary is represented by shale inter-

spersed with fine to medium grain sandstone and

the Recent is made up of loosely consolidated chalk

and sands.

Trap

The information obtained by seismic and the well data

identify the trap in the crest of the Upper Cretaceous

in the allochthonous block. The trap is of a structural

type and it is affected by the presence of two reverse

faults.

Seal

The rocks that act as seals to the Lower Paleocene

and Upper Cretaceous breccia correspond to the cal-

careous shale of the Lower Paleocene.

Reservoir

The reservoir is made up of an originally limestone brec-

cia that has turned into a dolomite through diagenetic

processes. The porosity is both primary and second-

ary, the latter caused by the dissolution processes of

the carbonates. The average porosity is 7 percent and

the average water saturation is 11 percent. Four pro-

duction tests were carried out. The first two were un-

productive because of the presence of salt water, the

third provided oil and salt water, and the fourth was a

producer with a rate of 6,421 barrels of oil per day. Fig-

ure 4.19 shows a geological-stratigraphic section be-

tween the Pakal-1 well and the wells in the Ku field.

Reserves

Based on the new location of the water-oil contact,

additional reserves classified as probable have been

incorporated with a volume of 99.5 million barrels of

oil equivalent.
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Figure 4.17 The Pakal-1 exploratory well is located in the territorial waters of the Gulf of
Mexico at approximately 98 kilometers from Ciudad del Carmen, Campeche, within the Ku-
Maloob-Zaap complex.
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Figure 4.18 Structural configuration of the Upper Cretaceous top of the Ku field. Pakal-1 well is located in
the culmination of the structure, and the original and current water-oil contacts are shown.

Figure 4.19 Geophysical logs of the Ku-401, Ku-47, Pakal-1 and Ky-89 wells, showing stratigraphic correlation
and water-oil contact.
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Tampico-Misantla Basin

In recent years, a significant exploration effort has been

made in this basin to incorporate new hydrocarbon

reserves through improved interpretation techniques

and by acquiring seismic information. Thus, the re-

sults obtained have made it possible to incorporate a

volume of 91.4 million barrels of oil equivalent of 3P

reserves.

Lobina-1

The Lobina-1 exploratory well is located on the Conti-

nental Shelf part of the territorial waters of the Gulf of

Mexico at approximately 33.5 kilometers Southeast of

Tampico, Tamaulipas, figure 4.20, having been drilled

in a water depth of 59 meters. The purpose of the

drilling was to evaluate a zone located 7.8 kilometers

South of the Arenque field, and identified with 3D seis-

mic interpretation. Geologically, it is located on the

offshore portion of Tampico-Misantla basin, the most

important producer of crude oil and associated gas in

the Northern Region. The total depth drilled was 3,447

vertical meters. It should be mentioned that two pro-

duction tests were carried out in the carbonate for-

mations of the Upper Jurassic San Andrés and the

Lower Cretaceous in Tamaulipas.

Structural Geology

The interpretation of the 3D seismic information made

it possible to visualize the structural conditions of the

field as part of the regional uplift towards the South of

the Jurassic Arenque island. The structure is associ-

ated with the basement rises that caused the deposit

of the Jurassic San Andrés and Lower Tamaulipas

carbonate rocks. The most significant stratigraphic

factor is represented by facies changes that control

Figure 4.20 Lobina-1 well is located 7.8 km from the Arenque-2 well, to the South of the
Arenque field in the territorial waters of the Gulf of Mexico.
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the porosity and permeability within the structures;

consequently, it is regarded as a combined trap. Fig-

ure 4.21 shows a seismic line and the structural rela-

tionship between Arenque and Lobina fields.

Stratigraphy

The sedimentary column of the well ranges from Up-

per Jurassic Kimmeridgian to Recent. The sedimenta-

tion of the Upper Jurassic Kimmeridgian took place

under transgressive conditions, with shallow shelves

being formed with lagoon deposit environments that

give rise to pellet packestone and bioclasts. Given the

proximity to the sea and because they are wedged

against a basement rise, these rocks were altered by

diagenetic processes, especially dissolution, and be-

came highly karstified.

The Lower Cretaceous is made up of fractured

wackestone deposited in basin environments whose

age varies from the Berriasain to the Huaterivian. The

porosity reported is of a secondary nature, largely

caused by diagnetic dissolution processes; conse-

quently, the carbonates show abundant karst struc-

tures. The predominant type of porosity corresponds

to vuggy and inter-crystalline.

Trap

The structural configuration at the Upper Jurassic

Kimmeridgian level shows a combined trap inside and

anticline structure, with a Northeast to Southwest ori-

entation and stratigraphic closure on the four sides

(figure 4.22). The trap is structural at a Lower Creta-

ceous level.

Figure 4.21 The upper figure shows the Upper Jurassic San Andrés horizon interpreted from the
seismic cube. The projection of the wells of Arenque field on a seismic line is shown below.
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Seal

The seal is represented by the Pimienta formation of

the Upper Jurassic Tithonian, which makes an excel-

lent seal that is characterized by the composition of

the clay-calcareous-carbonose sediments that over lie

directly on the reservoir rock.

Reservoir

The reservoir of the San Andrés formation of the Up-

per Jurassic is made up of packstones of pellets and

partially dolomitized dark brown bioclasts. The aver-

age porosity of this reservoir is 14 percent, with an

average water saturation of 11 percent and an oil den-

sity of 24 degrees API.

The Lower Cretaceous reservoir is comprised of

wackestone sediments with fractures present. The

evaluation of geophysical logs and core descriptions

in these facies permit the inference of porosity that

ranges from 10 to 29 percent, while the permeability

varies from 0.4 to 592 millidarcies.

The well is classified as an oil and gas producer in

accordance with the results of the two pressure-pro-

duction tests. In the first, which was run in the Upper

Jurassic Kimmeridgian, there was a production of 7,500

barrels of oil per day and more than 2.0 million cubic

feet per day of gas. The second test showed an initial

production of 1,915 barrels of oil per day and 0.43

million cubic feet per day of gas in carbonates of the

Lower Tamaulipas formation of the Lower Cretaceous.

Figure 4.23 shows the geophysical log interpreted with

the information of the proved intervals.

Reserves

The original 3P volume of oil is 286.1 million barrels,

while the original reserves of 1P, 2P and 3P oil equiva-

Figure 4.22 Structural map of the Upper Jurassic San Andrés
(Kimmeridgian), the main objective of the Lobina-1 well.
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lent are estimated at 12.1, 31.9 and 91.4 million bar-

rels, respectively.

4.3 Onshore discoveries

During the period from January 1 to December 31,

2003, the onshore discoveries were located in the

Burgos, Sabinas and Veracruz basins of the North-

ern Region and in the Southeastern basins of the

Southern Region. The incorporation of reserves in

their 1P, 2P and 3P classification of onshore discov-

eries is 84.2, 198.0 and 333.6 million barrels of oil

equivalent, respectively. The most important wells

drilled and those with the most significant results

are listed below.

Patriota-1

Geologically, it is located in the Eastern part of the

Burgos basin. The purpose was to evaluate the hy-

drocarbon potential in the progradant deltaic systems

corresponding to the Vicksburg Play of the Oligocene

(figure 4.24). The seismic-structural section given in

figure 4.25 shows the stratigraphic and combined traps

that evidence closure against fault in the West-East

Figure 4.23 Interpreted geophysical logs showing the proved intervals and the
results of the Lobina-1 well production tests.
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Figure 4.24 Location of Patriota-1 well Southwest of Reynosa, Tamaulipas.

Figure 4.25 Seismic interpretation showing reflectors that identify sand horizons associated
with the stratigraphic traps of the reservoirs discovered by the Patriota-1 well.
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direction and later facies changes in the North-South

direction. The major faults are growth faults with a

dip to the East and the minor faults are normal and

antithetic faults.

The well reached 3,530 vertical meters and the strati-

graphic column covers the Middle Eocene to the Mi-

ocene Catahoula. The lithology in the reservoirs con-

sists of medium to fine grain sandstone interspersed

with clay sediments. The producing reservoir is made

up of medium to fine sandstone, with an average po-

rosity of 16 percent and an average water saturation

of 46 percent. The production test carried out pro-

vided an initial rate of 6.1 million cubic feet of gas per

day. Figure 4.26 shows the interpretation of the geo-

physical logs, where the location of the production

test run is shown together with the petrophysical val-

ues calculated.

The original 3P volume of natural gas is 145.6 cubic

feet, while the original reserves of 1P, 2P and 3P are

estimated at 2.0, 45.1 and 56.6 million cubic feet of

gas, respectively.

Nejo-1

This well is located in the Southeastern portion of the

Burgos basin at approximately 15 kilometers to the

Southeast of San Fernando, Tamaulipas, figure 4.27.

Although the initial objective was to identify the pres-

ence of gas in deltaic facies sand wedges of the Play

Frío, the existence of superlight oil was also discov-

ered. Figure 4.28 shows how the tectonics of the area

is very similar to the Northern part of the Burgos ba-

sin, where it is of an extensional type, with a predomi-

nation of large listric extension faults that dip to the

East and give rise to the growth strata.

Figure 4.26 Interpreted geophysical well logs with the
production test intervals carried out and the petrophysical
parameters calculated.
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The well was drilled to a depth of 3,709 vertical meters

and the cut stratigraphic column goes from the Oli-

gocene Frío Marino to the Pliocene-Pleistocene outcrop.

The reservoirs are made up of medium to fine grain

sandstone to limolitic sandstone, and correspond to the

Oligocene Play Frío. In the case of Play Frío, the distri-

bution and thickness of the sandstone indicate the ex-

istence of two major sedimentary sources: the most

important is the one associated with the evolution of

the ancestor of the Rio Grande, and the other of a lesser

magnitude coming form the Southeast, at the level of

San Fernando, which is regarded as the principal source

of clasts in the Southeastern part of the area.

It should be noted that this well is the most important

discovery in the last five years in the Burgos basin,

with five producing intervals being identified, notably

two consisting of siltstone sands with a presence of

superlight oil at 46 degrees API. The reservoir sands

have an average porosity of 14 percent and an aver-

age water saturation ranging from 48 to 56 percent.

Figure 4.29 shows the interpreted geophysical log, with

the location of the production tests carried out, in

addition to the petrophysical values calculated.

The original 3P volume of crude oil is 45.2 million bar-

rels and the original volume of natural gas is 484.7

billion cubic feet, while the original reserves of

1P, 2P and 3P oil equivalent are estimated at 4.6,

35.4 and 81.0 million barrels, respectively.

Dragón-1

The exploratory well is located 17 kilometers from

Reynosa, Tamaulipas, as can be seen in figure
4.30, and it is structurally located in the central

portion of the alignment formed by the regional

expansion fault of the Late Eocene Jackson for-

mation, which lies in a North-South direction with

displacement to the East. To the West of the struc-

ture, there is a fault closure and in the other di-

rections, the closure is structural. A seismic line

can be seen in figure 4.31 showing the struc-

tural style in the area and it illustrates that the

trap at a producing horizon level is of a com-

bined nature. The purpose of the well drilling

was to evaluate the potential of the commercially

exploitable gas in the coastal sand bars of the

Upper Eocene Play Jackson. Figure 4.32 indicates

the structural configuration of the reservoir.

The well was drilled to a depth of 4,500 vertical

meters and the geological stratigraphic column

goes from the Middle Eocene to the Lower Mi-

ocene outcrop. The reservoir is established in

the Upper Eocene within the Play Jackson, where

the sedimentary column brakes up into three
Figure 4.27 Nejo field is located in the Southeastern part of the
Burgos basin.
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Figure 4.28 Structural depth configuration of the Nejo-1
well, where the associated growth fault is identified.

Figure 4.29 Interpreted geophysical well logs showing where
the second production test was carried out, with the
petrophysical values calculated.

Negritos-31

Negritos-1

Afro-1

Nejo-1

N

EW

S

0 1 km

GR 150 200.2 RT0 030 Phie

030 Shc



58

Discoveries

Figure 4.30 Location of Dragón-1 well, to the Southwest of Reynosa,
Tamaulipas.

Figure 4.31 Seismic section showing the seismic-structural interpretation where the Middle
Jackson stratigraphic trap of producing sands is located.
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groups. The upper and lower groups are character-

ized by being predominantly argillaceous, while the

middle group is normally sandy. The sedimentary

model for this play consists of a series of elongated

sandy bars that are characteristic of a neritic shelf.

The producing reservoir is made up of medium to

fine grain sandstone, with an average porosity of 13

percent and water saturation of 56 percent. The pro-

duction test carried out provided an initial rate of 6.7

million cubic feet of gas per day. Figure 4.33 shows

the interpreted geophysical log, with the location of

the proved interval, the petrophysical values calcu-

lated and the results of the production test.

The original 3P volume of natural gas is 161.0 billion

cubic feet, while the original reserves of 1P, 2P and 3P

are estimated at 8.8, 39.5 and 113.1 billion cubic feet

of gas, respectively.

Sabinas Basin

2003 meant the return of Pemex Exploración y

Producción to drilling activities in this part of the

country, after a long period  was especially dedi-

cated to reinterpreting existing information and

obtaining new data that firmly support investment

in this basin. A noteworthy event was the drilling

and discovery of gas with the Pirineo-1 well in a

Figure 4.32 Structural configuration of one of the sands
discovered by the well Dragón-1. The structure shows
fault closure to the West and structural closure in other
directions.
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zone set apart from the traditional Monclova-Buena

Suerte producing zone.

Pirineo-1

This well is located in the Northern portion of the Sabinas

basin at 166 kilometers to the southwest of Nuevo Laredo,

Tamaulipas, figure 4.34. The objective was to obtain non-

associated gas production in dolomite bodies and frac-

tured limestone of the La Virgen Upper Cretaceous for-

mation, in sandstones of the La Casita formation and in

the sandy limestone and possible carbonate horizons

of the Olvido formation, both of the Upper Jurassic.

Gravimetric and seismic information was obtained in

order to locate the potentially producing structure,

which resulted in the identification of the zone with

the highest productivity along the structure axis, where

the greatest density of fracturing and consequently

the zone with the most flow contribution was found

(figure 4.35). The seismic section, figure 4.36, shows

how the structure is defined by a Northwest-South-

east symmetric anticline, cut on the Southeastern slope

by a high-angled reverse fault that dips to the North-

east, and vergence to the Southwest.

The well was drilled to a depth of 2,330 vertical meters

and the geological stratigraphic column goes from the

La Virgen Lower Cretaceous to the Austin Upper Cre-

taceous outcrop. The gas reservoir detected in the

Pirineo-1 well is positioned within the La Virgen for-

mation, a formation where production had not previ-

ously been established, and which is genetically re-

lated to a restricted circulation carbonate shelf envi-

Figure 4.33 Interpreted geophysical log with tested interval,
showing the petrophysical values calculated and the results of
the Dragón field tests.
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Figure 4.34 Pirineo-1 is located 166 km Southwest of Nuevo Laredo, Tamaulipas.
Geologically, it is located in the Sabinas basin.
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Figure 4.36 Seismic section with Northeast-Southwest orientation
showing the structure of the Pirineo-1 well and the reverse fault with
a dip to the Northeast, in addition to the producing interval.

Figure 4.37 Processed geophysical log
showing the petrophysical interpretation
and the position of the production test.
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ronment in the infra- and supra-tide facies. The lithol-

ogy of the producing interval is basically made up of

carbonates with wakestone to pelletoid packestone

texture, millolids and partially dolomitized bioclasts,

with the occasional presence of bodies interspersed
with saccharoidal texture microdolomites and evapor-

ite packages.

Naturally fractured reservoirs where the primary po-

rosity of the matrix reaches values of 4 to 9 percent

have been interpreted in the La Virgen play. Never-

theless, the fracturing induces porosity exceeding 12

percent in the crest or maximum anticline deforma-

tion position. The reservoir rock is comprised of dolo-

mites and fractured limestone of the La Virgen forma-

tion, and the seal is made up of evaporites.

Petrophysical analysis indicates that the reservoir has

an average porosity of 4 percent. However the initial

production rate, amounted to 12.7 million cubic feet

per day, and features of the existence of dual poros-

ity/permeability systems were observed. The first, as

a system with a high degree of permeability, and the

second known as the matrix system with low perme-

ability. Figure 4.37 shows the interpreted geophysical

logs, indicating the location of where the production

test was run and the petrophysical values calculated.
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Figure 4.38 Vistoso-1 well is located to the Southeast of Veracruz, Veracruz.

Figure 4.39 Isometric images of amplitude anomalies showing that Vistoso-1 well is located on the
Camaronero structural trend, which is parallel to the Playuela-Cocuite structural trend.

Veracruz

Tierra Blanca

V. Camalote

Acatlán

Alvarado

M
iguel Alem

án
Dam

Colorín

Cópite

Gloria

Matapionche

Manuel Rodríguez A.

Mecayucan

Mirador

Novillero

Rincón PachecoSan Pablo

Tres Higueras

Veinte

Mata Espino

Chalpa-1

Lizamba-1

Anegada-1
Aneg-2

Aneg-3

Estanzuela-1

Mata Gallina

4 1

Perdiz-1 Guinea-1

Angostura

Camaronero Cube

Tlalixcoyan-1

Playuela-1
Blanco-2

Cocuite

Cuatas-1

Gulf of Mexico

Camaronero-1A

Vistoso-1

Playuela Cube

0 50 Km

N

EW

S

Playuela-301

Camaronero Cube

Vistoso-1

Playuela Cube



64

Discoveries

Figure 4.40 The stratigraphic traps are recognized in the seismic depth section as a shape of pinch out against the Eastern
flank of the Camaronero structure, with a strong structural component.

Figure 4.41 Geophysical logs with the interpretation of the petrophysical
characteristics of the Vistoso-1 well.
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The original 3P volume of natural gas is 176.5 billion

cubic feet, while the original reserves of 1P, 2P and 3P

are estimated at 15.0, 47.4 and 150.0 billion cubic feet

of gas, respectively.

Veracruz Basin

The continuation of exploratory work in this area has

demonstrated the existence of a broader distribution

of reservoirs with hydrocarbons.

The most important wells in this
basin are described below.

Vistoso-1

Geologically located in the

Veracruz basin, the well was

drilled 30 kilometers to the South-

east of Veracruz, Veracruz, figure

4.38. The purpose was to test the

sandy developments of the Up-

per Miocene, under conditions

and characteristics that are simi-

lar to dry gas reservoir sands of

the Playuela-301 and Playuela-201

wells. Structurally, the field forms

part of the Camaronero structural

trend, between the Novillero-

Vibora-Chachalacas and Antón

Lizardo regional trends. In accor-

dance with the Upper Miocene

structural configuration, this well

was located on the Western slope
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of the Camaronero anticline, running Northwest-

Southeast, whose most important axis is 5 kilometers

long and with a minor axis of approximately 1.5 kilo-

meters. The Camaronero structural trend, which con-

tains the Vistoso field, is parallel to the producing

Playuela-Cocuite structural trend, as can be seen in

figure 4.39. Figure 4.40 shows that the known traps

are combined, and it should be noted that the struc-

tural component is related to the Camaronero struc-

ture. The stratigraphic component of the trap is shown

as a form of wedging against the Eastern flank of the

Camaronero structure.

Well Vistoso-1 penetrated a sequence of almost 2,000

vertical meters ranging from the Middle Pliocene to

the Upper Miocene. The regional distribution of widely

developed argillaceous strata with powerful shale thick-

ness deposited before and after the gas-impregnated

sands acts as the seal (figure 4.40).

Six of the seven intervals tested correspond to known

reservoirs and only one is a new reservoir, and they

are interpreted as channel and slope fans and basin

floor fans, in which fine to medium grain sand was

deposited. The sand grains are basically quartz, dark

igneous rock and fragments of sedimentary rocks in a

clay-calcareous matrix. Porosities vary according to

the reservoir, within a range of 20 to 30 percent, with

an average saturation of 23 percent, and the perme-

ability is an average 0.4 to 26 millidarcies. Figure 4.41

shows the petrophysical characteristics.

The original 3P volume of natural gas is 176.0 billion

cubic feet, while the original reserves of 1P, 2P and 3P

Figure 4.42 Location of the Apértura-1 well. Geologically, it is located towards the central
portion of the Veracruz basin.
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Figure 4.43 Seismic line of the Apértura structure, showing the position of the Middle Miocene
producing horizons MM1 and MM2, and geophysical well logs of the well.

Figure 4.44 Structural maps with display of the amplitude anomalies of the Middle Miocene producing horizons MM1
and MM2.
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are estimated at 89.0, 93.5 and 98.1 billion cubic feet
of gas, respectively.

Apértura-1

The well is located approximately 60 kilometers to

the South East of the City of Veracruz, within the

Veracruz basin, figure 4.42. The purpose was to test
the hydrocarbon potential in the central part of the

basin, based on the interpretation of seismic facies

associated with the sandy developments of the

Lower and Middle Miocene, which are genetically

related to the Cocuite, Playuela and Vistoso pro-

ducing fields.
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The structure corresponds to an anticline with a low

structural relief, with the presence of structural nose

dipping to the Northwest and with a tendency to show

a more abrupt relief to the South-Southeast. The seis-

mic section shown in figure 4.43 shows the structure

that covers 2.8 kilometers by 1.6 kilometers in the lesser

axis. The structure of the elongated flank is represented

by a flank extended to the Northeast, and a short flank

that dips to the Southwest. According to the Middle

Miocene structural configuration in figure 4.44, the

traps are combined. The sedimentary component is

made up of lobes corresponding to basin floor fans.

The structural component is represented by a low-

relief anticline. Powerful argillaceous packages that con-

fine the sandy bodies generally act as seal rock.

The stratigraphic column goes from the Middle Mi-

ocene to the Upper Pliocene, and most if it corresponds

to an argillaceous domain interspersed with sand and

sandstone horizons. The producing intervals are lo-

cated in the Middle Miocene and consist of brittle fine-

grain quartz sandstone, with sub-rounded particles

contained in a argillaceous-calcareous matrix. Based

on geochemical studies, it has been possible to deter-

mine that the generating subsystems in this area are

Upper Jurassic and Paleocene-Eocene.

Four intervals were tested during the completion phase

of the well that turned out to be dry gas producers.

These intervals were identified in reservoirs known as

MM1 and MM2. There is no record of gas-water con-

tact, and with the interpretation and evaluation of the

geophysical logs, an average porosity of 17 percent

and an average water saturation of 38 percent were

calculated (figure 4.45).

The original 3P volume of natural gas is 67.8 billion

cubic feet, while the original reserves of 1P, 2P and 3P

are estimated at 35.3, 47.1 and 47.1 billion cubic feet

of gas, respectively.

Figure 4.45 Interpreted geophysical log showing the tested intervals and their
petrophysical characteristics.
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Figure 4.46 The Shishito well is administratively located in the Macus-
pana integral business unit of the Southern Region in the Tertiary of
Southeastern basins geological province.

Figure 4.47 Correlation of the producing sands wells along the structure with symmetric
anticline shape pertaining to the Shishito field.
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Southeastern Basins

In 2003, light oil reservoirs were discovered in car-

bonate rocks of the Mesozoic in the Malva field and

light oil and dry gas were found in the Tertiary sand-

stone with the drilling of the Rasha-1, Shishito-1,

Guaricho-1, Gubicha-1 and Viche-1 wells, thus reacti-

vating this basin and confirming the enormous chal-

lenge and exploratory potential in the next few years.

Shishito-1

Administratively located in the Macuspana integral

business unit of the Southern Region, the well is lo-

cated 36 kilometers Southeast of Villahermosa,

Tabasco, figure 4.46. It covers an area of 2.7 square

kilometers and currently two producing wells have

been drilled. Seven sands incorporating reserves were

identified within the sedimentary sequence known as

the Neogene Zargazal formation. The well was drilled

in a structure with a symmetric anticline shape, where
the Northwestern nose is sectioned by a normal fault.

The principal axis lies in a Northwest-Southeast direc-

tion and the Southwestern flank is affected by a re-

verse fault, figure 4.47. There is a normal structural-

dip closure and a stratigraphic closure caused by sand

wedging. As can be seen from figure 4.48, the traps

have a principal structural component, while the seal

rock is made up of plastic shale bodies interbeded with

sand bodies, forming permeable packages that are con-

fined by impermeable shale bodies.

The stratigraphic column consists of a thick sequence

of clay-sand sediments of the Pleistocene to the Lower

Pliocene, with fluvial-deltaic environments and inter-

nal terrigenous shelf. The sand bodies are fine to me-

dium grain, slightly argillaceous and with good classi-

fication. The reservoir rock of most of the Tertiary fields

of the Macuspana subbasin was clay with Neogene

organic content, basically of the Miocene.

All the reservoirs are located in the Tertiary Zargazal

formation. The sands have an average porosity of 26
percent and an average water saturation of 25 per-

Figure 4.48 Seismic section of the Shishito-1 well. The stratigraphic type traps have a strong structural component.

Shishito-1 6 11A
Fortuna Nacional

500

2000

2500

1000

1500

D
e
p
th

(m
)



70

Discoveries

Figure 4.49 Interpreted well logs showing the location of the production tests carried out and the petrophysical
values calculated.

Figure 4.50 Malva-201 well is located 48 kilometers Southwest of Villahermosa, Tabasco.
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cent, with an average thickness of 9 meters. The well

identified and incorporated new reserves by means

of production tests, with a production of more than

1,300 barrels of crude oil per day and up to 11 million

cubic feet of dry gas. Figure 4.49 shows the interpreted

geophysical log, with the location of the production

tests carried out and the petrophysical values calcu-

lated.

The original 3P volume of oil is 158.2 million barrels,

while the original reserves of 1P, 2P and 3P oil equiva-

lent are estimated at 21.1, 42.1 and 42.1 million bar-

rels, respectively.

Malva-201

The well is located 48 kilometers Southwest of

Villahermosa, Tabasco, figure 4.50. The objective was

accomplished when it became a producer of 35 de-

gree API light oil in carbonate rocks of the Upper Cre-

taceous. As can be seen in figure 4.51, the well was

drilled in a noticeably homoclinal structure, affected

by a normal fault in the South portion, with a drop to

the Southeast and a reverse fault in the Northeast part.

Figure 4.51 shows the structural configuration of the

Upper cretaceous crest where the faults intersect and

make up a block in which the structural-type trap is

housed. The carbonate rocks are covered by a se-

quence of compact Paleocene argillaceous sediments

that act as a seal against the vertical migration of hy-

drocarbons.

The stratigraphic column consists of a thick sequence

of sediments that range from the Middle Cretaceous

to Recent, with outcropping. The Tertiary is composed

of sandy-clay sediments that range from the Lower

Paleocene to the Miocene that overlay the carbonate

rocks of the Upper Cretaceous of a carbonate envi-

ronment in lagoon facies. The rocks impregnated with

light oil are concentrated in the Upper Cretaceous. As

in most of the Mesozoic fields of the Chiapas-Tabasco

area, the most important hydrocarbon generating

Figure 4.51 Structural configuration of the Malva-201 well. A homoclinal-
type structure is shown with closure against normal and reverse faults.
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Figure 4.52 Interpreted geophysical well logs showing the location of the production
test carried out and the petrophysical values calculated.

Figure 4.53 Naranja-1 well is located 38 kilometers Southwest of Frontera, Tabasco.
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rocks were bituminous shale and argillaceous lime-

stone, with a high content of organic material depos-

ited during the Upper Jurassic Tithonian.

The reservoir of light oil in the Upper Cretaceous car-

bonate rocks is made up of various apparently tubu-

lar, porous bodies, interspersed with compact bodies

located in the higher part of the Cretaceous strati-

graphic column. The average porosity of these bod-

ies is 5 percent and the average water saturation is 33

percent. The net thickness of the producing body is

27 meters and the average depth of the reservoir is

2,642 meters below sea level. The interval associated

with the Upper Cretaceous carbonate rocks was

tested, and it provided 700 barrels per day of oil plus

1 million cubic feet of gas per day. Figure 4.52 shows

the interpreted geophysical log, indicating the pro-

duction carried out and the petrophysical values cal-

culated.

The original 3P volume of oil is 15.4 million barrels,

while the original reserves of 1P, 2P and 3P oil equiva-

lent are estimated at 5.9 million barrels in all cases.

Naranja-1

The well is located 38 kilometers Southwest of Frontera,

Tabasco, and the objective was to prove the existence

of hydrocarbons in blocks V and VI to the Northeast

of the Sen field, figure 4.53. The result was the identi-

Figure 4.54 Structural configuration of the Sen Field, showing compart-
mentalization caused by normal faults. The structure extends to the North
where the Naranjo-1 well is located.
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Figure 4.55 Interpreted geophysical well logs of well Naranja-1, indicating the producing
interval with the images log.
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fication of volatile oil in carbonate rocks, with a spe-

cific gravity of 40 degrees API. The structure corre-
sponds to a narrow anticline caused by tectonic pres-

sure lying in a Northwest-Southeast direction,

bounded to the North and South by reverse faults,

and divided into blocks by the presence of normal

transversal faults, figure 4.54.

The geological column drilled goes from the Creta-

ceous to the Plio-Pleistocene. The producing zone cor-

responds to the compact and fractured carbonate

rocks that developed in an external platform environ-

ment. This carbonate sequence underlies a thick se-

quence of sandy-clay sediments to go from the Lower

Paleocene to Recent. The most important hydrocar-

bon generating rocks were bituminous shale and

argillaceous limestone, with a high content of organic

matter deposited during the Upper Jurassic Tithonian.

The volatile oil reservoir is made up of Middle and

Upper Cretaceous carbonate rocks, with an average

porosity of 5 percent and an average water satura-

tion of 18 percent. Figure 4.55 shows the interpreted

well logs with the petrophysical characteristics of the

reservoir. The net thickness is 169 meters and the av-

erage depth of the reservoir is 4,780 meters below
sea level.

The original 3P volume of oil is 511.0 million barrels,

while the original reserves of 3P oil equivalent are es-

timated at 36.0 million barrels. The reserves were clas-

sified as possible because of the absence of highly

seismic resolution and geological information.

4.4 Historical Discoveries of Hydrocarbons

Table 4.4 shows the volumes of 1P, 2P and 3P reserves

arising from the discoveries in the period from 2000

to 2003, by basin, and for oil, natural gas and oil equiva-

lent. These magnitudes correspond to the volumes

discovered in each year and reported as of January 1

of the following year, as is normal. As a means of com-

parison, the discoveries in the last two years as against

those in 2001, are 183.6 percent higher when consid-

ering the volume discovered in 2002 and 228.6 in 2003,

which reflects greater dynamism in the exploration

and drilling activities that have extended, for example,
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to basins that were previously regarded as marginal,

as in the case of the Sabinas basin.

If the discoveries are analyzed by fluid type found in

the reservoirs, oil at 1P level for example, it can be

seen that the magnitude of the reserves discovered

over the four years mentioned in table 4.4 has been

increasing, with the exception of 2001. Nevertheless,

the greatest volumes are still located in the Southeast-

ern basins. The upward trend in 2P and 3P discover-

ies was also maintained; a clear reflection of the in-

vestment made. Additionally, it can be seen that with

the exception of 2001 when most of the discoveries

were non-associated gas, the other years show an

exploratory diversification towards light oil and non-

associated gas.

In reference to natural gas, the discovery trends con-

firm the increasing volumes of natural gas. At the 1P

level, the path is absolutely incremental, with 2002 domi-

nating in terms of the size of the natural gas incorpora-

tions; 393.2 billion cubic feet. At a total level and for the

last four years, the Southeastern basins participated with

the most important volumes, with the exception of 2003

in which the Veracruz basin exceeded the incorpora-

tions with 170.9 billion cubic feet, or 45.8 percent at a

nationwide level. The Burgos basin is more significant

in terms of 2P, and in 2000, 2001 and 2003 its share was

70.2, 85.1 and 39.2 percent, respectively, when com-

pared at a nationwide level. In reference to 3P natural

gas reserves, with the exception of 2002, the Burgos

basin still shows the greatest incorporation of this fluid.

Furthermore, the contribution made by the Sabinas

basin appeared in the last year, with a participation of

9.8 percent in the total.

The evolution of the 1P and 2P oil equivalent reserves

over the four years illustrates noticeable changes in

Table 4.4 Volumes of reserves discovered from 2000-2003.

1P 2P 3P

Year Crude Oil Natural Gas Total Crude Oil Gas natural Total Crude Oil Gas natural Total
Basin MMbbl Bcf MMboe MMbbl Bcf MMboe MMbbl Bcf MMboe

2000 Tota l 15.5 54.9 26.4 85.6 294.0 145.0 157.7 781.5 313.4
Burgos 0.0 31.0 6.0 0.0 207.4 40.0 0.0 643.5 124.5
Southeastern 15.5 20.1 20.4 85.6 68.1 102.1 157.7 102.9 182.8
Tampico-Misantla 0.0 3.7 0.0 0.0 3.7 0.0 0.0 3.7 0.0
Veracruz 0.0 0.2 0.0 0.0 14.8 2.8 0.0 31.4 6.0

2001 Tota l 0 .0 101.9 20.4 0 .0 282.5 56.2 0 .9 1,094.4 215.7
Burgos 0.0 66.8 13.4 0.0 240.5 47.8 0.0 558.2 111.3
Southeastern 0.0 21.2 4.1 0.0 21.2 4.1 0.0 40.5 7.8
Tampico-Misantla 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.9
Veracruz 0.0 13.9 2.9 0.0 20.7 4.2 0.0 495.6 95.7

2002 Tota l 44.2 393.2 124.8 107.9 1,161.7 342.4 143.7 2,348.6 611.8
Burgos 0.0 45.2 9.1 0.0 165.7 32.9 0.0 430.9 85.9
Southeastern 43.7 156.1 77.9 107.5 525.0 218.0 136.4 1,034.4 347.5
Tampico-Misantla 0.0 131.4 25.3 0.0 410.5 78.9 0.0 800.6 153.9
Veracruz 0.4 60.5 12.6 0.4 60.5 12.6 7.2 82.7 24.5

2003 Tota l 76.1 372.7 151.7 246.7 887.4 435.4 380.3 1,529.0 708.8
Burgos 0.8 67.7 15.1 1.5 348.2 78.3 8.2 705.4 164.8
Sabinas 0.0 15.0 2.9 0.0 47.4 9.1 0.0 150.0 28.8
Southeastern 64.7 110.6 88.8 217.1 258.2 275.3 291.3 389.9 380.6
Tampico-Misantla 10.6 8.5 12.1 28.1 21.1 31.9 80.8 59.1 91.4
Veracruz 0.0 170.9 32.8 0.0 212.4 40.8 0.0 224.6 43.1
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Figure 4.56 Reserve replacement rate trajectory for
1P, 2P and 3P reserves.
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the participation of the basins, thus confirming that

the Southeastern basins is the largest contribution,

especially in 2000 and 2003. The participation of the

Burgos basin is also relevant in all years, as it accounted

for 18.0 percent of the 2P reserves in discovered at a

nationwide level in 2003. Something similar happened

at the 3P reserves� level, where the Southeastern ba-

sins dominate with the total reserves discovered in
2002 and 2003, respectively.

On the other hand, figure 4.56 indicates the path of

the reserve replacement rate for the same period. It

should be mentioned here that the reserve replace-

ment rate corresponds to the coefficient obtained by

dividing the reserves discovered in a period, which

may refer to 1P, 2P or 3P, by the production corre-

sponding to the same period. Obviously, this division

as it is stated is restrictive because it does not con-

sider other elements such as the delimitations, revi-

sions and developments.

Nevertheless, the decision to use the 1P, 2P or 3P

numerator is a function of the kind of indicator that

it is required. For example, if the 1P reserves are

chosen in the numerator, the immediate future is

seen, without considering the growth of these re-

serves over time through the reclassification of prob-

able and possible reserves to probable ones, the

result of delimitation and development activity. How-

ever, if the 3P reserves are used, the factors that

are bound to arise in the future are considered. De-

limitations, revisions and developments may be

negatives that could be offset by these same fac-

tors when they become positive.

According to the above, the replacement rate is an

indicator that has variants in its use and application.

The use of 1P, 2P or 3P will depend on the objective to

be evaluated, additionally, if other elements like de-
limitations, revisions or developments are included in

the numerator of this relation, the results will be differ-

ent and the activity to be judged will also be different.

Likewise, given its precise nature, this definition could

be expanded to include a time period exceeding one

year. The argument is that the discoveries are precise,

but the exploratory or development activity is long

term. Thus, depending on the activity to be evaluated,

this definition or others are necessary to understand

the future of an oil company.
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The purpose of this chapter is to detail the evolution

of reserves in proved, probable and possible catego-

ries, at a regional level, from January 1 to December

31, 2003. The differences in the volumes between these

two dates are explained by additions, revisions, de-

velopments and production.

Additions cover both discoveries and delimitations

caused by drilling exploratory wells, and the volume

of these reserves can be increased or decreased. Simi-

larly, the concept of development is related to the

modifications of reserves due to the drilling of devel-

opment wells, and the result can be a positive or nega-

tive adjustment of reserves. Revisions are due to the

updating of both the pressure-production behavior of

the fields and geological-petrophysical models that

explain the original volume, among other things and

not due to the drilling of wells. Finally, production is a

significant event that regularly decreases proved re-

serves, because they are the ones being produced.

Reserves distribution at an integral business unit level

is also stressed in this chapter. It should be noted that

with the implementation of a new Pemex Exploración

y Producción organizational scheme in 2003, the dis-

tribution and capacities of these business units have

been changed to efficiently ensure value acquisition.

Table 5.1 shows how different business units of the

previous organization have been added to form inte-

gral business units, which in addition to their task of

producing the already existing reserves, are also en-

gaged in the fields discovered through reserve incor-

poration and delimitation activities. This aspect is rel-

evant in order to maintain the statistical continuity of

the data published since 1999 at a business unit level,

and to make this new business unit distribution that

groups several of the old business units consistent, in

accordance with the above mentioned table.

As usual, all of the reserves� figures presented through-

out this chapter have been estimated in accordance

with definitions accepted by the industry. The defini-

tions issued by the Securities and Exchange Commis-

sion (SEC) are used for the proved reserves. Finan-

cially speaking, the SEC is a regulatory body that is-

sues definitions to quantify this category of reserves.

It should be emphasized that the SEC definitions are

extremely conservative, especially for clast or sandy

deposits, and generally the quantification of proved

reserves is limited to reserves corresponding to exist-

ing plus undrilled wells in their immediate vicinity.

Consequently, the decision in 2002 to use these defi-

nitions led to the reclassification of proved reserves to

Region

Northeastern Offshore

Southwestern Offshore

Northern

Southern

1996 2003

Cantarell
Cantarell

Ek-Balam

Ku-Maloob-Zaap Ku-Maloob-Zaap

Abkatún-Pol-Chuc
Abkatún

Pol-Chuc

Litoral de Tabasco Litoral de Tabasco

Poza Rica-Altamira
Altamira

Poza Rica

Burgos Burgos

Veracruz Veracruz

Bellota-Jujo
Bellota-Chinchorro

Jujo-Tecominoacán

Chilapilla-José Colomo Macuspana

Cinco Presidentes Cinco Presidentes

Muspac Muspac

Samaria-Luna
Samaria-Sitio Grande

Luna

Table 5.1 Regional distribution of integral business units in
accordance with the new PEP organization implemented in
2003.
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Figure 5.1 The Northeastern Offshore Region is located in National territorial waters, off the coasts
of Campeche, Yucatán and Quintana Roo.

probable reserves, as documented in the previous

edition of Hydrocarbon Reserves of Mexico, Evalua-

tion as of January 1, 2003.

In the case of the probable and possible reserves, the

definitions used herein correspond to those issued by

the Society of Petroleum Engineers (SPE) and the World

Petroleum Congresses (WPC). In terms of certainty,

the intention is to express that proved reserves have

the highest degree of confidence that the quantities

will be recovered, and possible reserves have the low-

est degree of confidence. The magnitudes of the re-

serves are mentioned in their three categories for each

business unit and region. This makes it possible to

observe the evolution and behavior of these reserves

over time.

It should also be noted that the intense drilling of ex-

ploratory and development wells during 2003 produce

new reserves and lead to their reclassification. For

example, the drilling of more than 90 wells in

Chicontepec led to the reclassification of probable to

proved reserves because the immediate surroundings

of the producing zone has changed, that is, the wells

drilled during 2003 are generally located in zones that,

as of January 1, 2003, are considered as probable or

proved undeveloped. With drilling, they become

proved developed and the vicinity is classified as

proved undeveloped. This explains why the amount

of proved reserves in Chicontepec has grown.

Finally, it should be mentioned that in each region a

distinction has been made for non-associated gas;

corresponding to reservoirs of wet and dry gas, and

that found in gas-condensate reservoirs. This distinc-

tion is necessary because the gas-condensate reser-

voirs included in the non-associated category accom-

pany the gas production with significant volumes of

condensates that are later added to the crude oil flow.

Thus, the production of gas-condensate reservoirs
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implies greater production of liquids, a situation that

does not occur with the production of dry and wet

gas reservoirs.

5.1 Northeastern Offshore Region

This region is located in the Southeast of the Mexican

Republic in territorial waters, off the coasts of the states

of Campeche, Yucatán and Quintana Roo. It covers

an area of 166,000 square kilometers and includes part

of the continental shelf and the Gulf of Mexico slope.

As from 2003, and as a result of applying a new orga-

nizational structure, which objective is to strengthen

the integral management of the reservoirs through-

out their productive life, the region was organized into

two integral business units. These are Cantarell and

Ku-Maloob-Zaap. Their responsibilities include the

administration of the reservoirs from the exploratory

phases, in the reserve incorporation and delimitation

phases, up to the production and field-abandonment

stages. Figure 5.1 shows the geographic location of

this region.

The region currently has 12 producing fields: eight in

Cantarell and four in Ku-Maloob-Zaap, with an annual

production in 2003 of 882.0 million barrels of oil and

343.3 billion cubic feet of natural gas. This production

represents 71.7 and 20.9 percent, respectively, of the

national output in 2003. The fields that were not being

exploited as of January 1, 2004 are Takín in Cantarell,

and Lum and Zazil-Ha in Ku-Maloob-Zaap. Figure 5.2

shows the names of the integral business units that

make up the Northeastern Offshore Region.

It should also be noted that in 2003, the region reached

an average daily production of 2.4 million barrels of

oil and 940.5 million cubic feet of natural gas. Further-

more, the Akal field, which forms part of the Cantarell

complex, reported an average daily production of 2.0

200 m

100 m

50 m

25 m

500 540 580 620460

2130

2170

2090

2050

Dos Bocas
Frontera

Cd. del Carmen

Zazil-Ha

Tunich

Cantarell

Pok-1

Maloob

Zaap

Ku

Kutz
Chac

LumBacab

Ixtoc

Ek
Balam

Gulf of Mexico Ku-Maloob-Zaap
Integral Business Unit

Cantarell Integral
Business Unit

Takín-101

Takín

N

S

W E

10 20 30 40 km0

Figure 5.2 Geographic location of the integral business units of the Northeastern Offshore Region.
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million barrels of oil and 744.6 million cubic feet of

natural gas, all of which was the result of activity in

the Cantarell field where well drilling and the continu-

ation of pressure maintenance projects through nitro-

gen injection stand out. In this context, the Northeast-

ern Offshore Region is the most important producer

of hydrocarbons in Mexico, with production volumes

that exceed the output of many companies operating

in the world.

5.1.1. Evolution of Original Volumes

The original proved volume of crude oil as of Janu-

ary 1, 2004 is 51,260.8 million barrels, equivalent to

36.0 percent of the total national proved (table 5.2).

The probable and possible original volumes contain

168.2 and 1,556.0 million barrels of oil, which means

0.2 and 3.1 percent of the country�s probable and

possible volumes, respectively. Most of the original

proved volume of the Northeastern Offshore Region
is in the Cantarell business unit, with 73.3 percent of

the regional total, while the Ku-Maloob-Zaap business

unit has 26.7 percent. In the case of original volumes

of probable oil, the Ku-Maloob-Zaap business unit con-

tains 100 percent of the region�s volume, while the

original volume of possible oil is distributed in the

Cantarell and Ku-Maloob-Zaap business units, with a

participation of 74.3 and 25.7 percent, respectively.

In reference to the original proved volume of natural

gas, a volume of 23,348.6 billion cubic feet is estimated

for the region. This amount represents 13.9 percent

of the national total. The original probable and pos-

sible volumes of natural gas amount to 31.2 and 406.0

billion cubic feet, respectively, and account for 0.1 and

1.3 percent of the national total. The Cantarell and Ku-

Maloob-Zaap business units represent 76.6 and 23.4

percent of the region�s original proved natural gas vol-

ume, respectively. In the probable category, the Ku-

Maloob-Zaap business unit contains 100.0 percent of

the original gas volume. The original possible volume

of natural gas of the region lies in the Cantarell field,

67.1 percent, with the remaining 32.9 percent is in the

Ku-Maloob-Zaap. It should be noted that the entire

volume of natural gas, in its three categories, is asso-
ciated, that is, it does not exist in dry, wet or gas-con-

densate reservoirs.

Crude Oil and Natural Gas

As of January 1, 2004, this region�s

original proved volume of crude oil has

increased 0.2 percent compared to the

previous year. This increase is located

in the Sihil field, with 105.8 million bar-

rels of crude oil, as a result of the re-

classification of the volume from prob-

able to proved, because of the devel-

opment activity in the Upper Jurassic

Kimmeridgian reservoir carried out dur-

ing 2003. In reference to the original

proved volume of natural gas, an in-

crease of 113.5 billion cubic feet was

reported, which is equal to 0.5 percent

of the volume reported in 2003. This

increase is located in Sihil, and it is the

consequence of development activity

Table 5.2 Historical evolution over the last three years of the original vol-
umes in the Northeastern Offshore Region.

Year Category Crude Oil Natural Gas
MMbbl Bcf

2002 Total 54,139.9 25,300.9
Proved 51,141.8 23,628.6
Probable 758.8 649.1
Possible 2,239.4 1,023.2

2003 Total 53,344.9 23,936.6
Proved 51,155.0 23,235.1
Probable 274.0 144.7
Possible 1,915.9 556.8

2004 Total 52,985.0 23,785.8
Proved 51,260.8 23,348.6
Probable 168.2 31.2
Possible 1,556.0 406.0
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that made it possible to identify 113.5 billion cubic feet

in the reservoir at the Upper Jurassic level. Table 5.2

shows the variation in the original volumes of oil and

gas for the last three years.

The region�s original probable volume of crude oil de-

creased by 105.8 million barrels of crude oil compared

with 2003. The explanation lies in the Upper Jurassic

level of the Sihil field caused by the reclassification of

the volume from probable to proved due to the drill-

ing of the Sihil-19 development well. Consequently,

the original probable volume of gas also decreased

113.5 billion cubic feet compared to the previous year.

The difference is explained by the above-mentioned

development well drilling activities in the Sihil field.

In a similar manner, the original possible volume of

crude oil in the region shows a net reduction of 359.9

million barrels of crude oil. The decreases are caused

by the delimitation activities in Sihil of 369.0 million

barrels of crude oil and the reservoir characterization
studies in Zazil-Ha of 72.0 million barrels of crude oil.

Nevertheless, from the point of view of increases, the

Takín field raised its original possible volume by 81.2

million barrels of crude oil, as a result of the charac-

terization studies carried out in 2003.

Furthermore, the original possible volume of natural

gas decreased a net 150.8 billion cubic feet compared

with the previous year. The difference is explained by

reductions in different fields like Sihil; 127.8 billion cubic

feet due to delimitation activities, Zazil-Ha, 28.9 billion

cubic feet caused by the characterization studies car-

ried out during 2003, in addition to the increase re-

ported in Takín of 5.9 billion cubic feet due to the up-

dating of the geological-geophysical model.

5.1.2 Evolution of Reserves

Figures 5.3 and 5.4 show the variations in crude oil

and natural gas reserves over the last three years. As

of January 1, 2004, the 3P reserves totaled 14,040.2

million barrels of crude oil and 6,437.4 billion cubic

feet of natural gas. Additionally, the 2P reserves are

estimated at 12,717.1 million barrels of crude oil and

5,963.4 billion cubic feet of natural gas. Tables 5.3 and

5.4 show the composition of these reserves classified

as heavy, light and superlight crude oil, as well as the

associated and non-associated gas at an integral busi-
ness unit level. It should be noted that the non-asso-

ciated gas includes the volumes of gas-condensate,

dry gas and wet gas reservoirs. Nevertheless, in the

case of the Northeastern Offshore Region, all the gas

is associated.

Proved reserves as of January 1, 2004 amounts to

8,594.4 million barrels of crude oil, that is, it repre-

Proved

Probable

Possible

2002 2003

MMbbl

2004

9,354.8 8,594.4

4,495.8
4,122.6

1,449.2

1,323.1

10,272.4

4,597.0

1,724.3

16,593.7

15,299.9
14,040.2

2002 2003

Bcf

Proved

Probable

Possible

2004

5,376.1
4,853.1 4,683.9

1,713.8

1,533.9
1,279.4

826.6

532.6
474.1

7,916.5

6,919.5
6,437.4

Figure 5.3 Historical evolution of the remain-
ing crude oil reserves in the Northeastern Off-
shore Region in the last three years.

Figure 5.4 Historical evolution of the remain-
ing natural gas reserves in the Northeastern
Offshore Region in the last three years.
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sents 60.9 percent of the country proved reserves. As

for natural gas, proved reserves climbed to 4,683.9

billion cubic feet, which represents 22.6 percent of

the total proved reserves.

Proved developed reserves totaled 6,326.3 million

barrels of crude oil and 2,574.8 billion cubic feet of

natural gas. These figures mean 73.6 and 54.9 per-

cent of the region�s total proved reserves, respec-

tively; the proved undeveloped reserves are 2,268.2

million barrels of crude oil and 2,109.1 billion cubic

feet of natural gas. These magnitudes correspond
to 26.4 and 45.0 percent of the region�s total proved

reserve. In terms of oil density, light and superlight

total 0.8 percent of the proved reserve of the re-

gion, while heavy oil accounts for 99.2 percent. In

reference to gas, as mentioned before, 100.0 per-

cent of the gas is associated.

Probable crude oil reserves, as of January 1, 2004

amount to 4,122.6 million barrels of crude oil, or 34.9

percent of the national total; while the probable gas

reserves stand at 1,279.4 billion cubic feet, or 6.2 per-

cent of the national total. The possible oil reserves as

of January 1, 2004 are estimated at 1,323.1 million

barrels of crude oil, and correspond to 15.6 percent

of the national total. The possible reserves of natural

gas are estimated at 474.1 billion cubic feet, or 2.1

percent of Mexico�s total.

Crude Oil and Natural Gas

During 2003, proved crude oil reserves decreased by

760.4 million barrels compared to the figure reported

the previous year. The 8.1 percent decrease was es-

sentially due to the production of 882.0 million barrels

of crude oil during the period. Nevertheless, there were
net increments of 121.4 million barrels of crude oil,

basically located in the Sihil and Ku fields, with 27.9

and 331.2 million barrels of crude oil, respectively, and

due to the reclassification of reserves from probable

to proved because of drilling activities in the Sihil field

and in Ku because of the revision of the pressure-pro-

duction behavior due to the reclassification of the in-

dicated volume from probable to proved reserves.

Additionally, in the Akal field, there were noteworthy

reductions proved oil reserves of 235.9 million barrels

of crude oil as a result of the updating of the pressure-

production behavior. It should be mentioned that the

Cantarell integral business unit provides 82.0 percent

Table 5.3 Composition of 2P reserves by business unit of the Northeastern Offshore Region.

Crude Oil Natural Gas

Heavy Light Superlight Associated Non-associated
Business Unit MMbbl MMbbl MMbbl Bcf Bcf

Total 12,639.4 77.7 0 .0 5,963.4 0 .0
Cantarell 8,495.8 77.7 0.0 4,249.8 0.0
Ku-Maloob-Zaap 4,143.6 0.0 0.0 1,713.5 0.0

Table 5.4 Composition of 3P reserves by business unit of the Northeastern Offshore Region.

Crude Oil Natural Gas

Heavy Light Superlight Associated Non-associated
Business Unit MMbbl MMbbl MMbbl Bcf Bcf

Total 13,929.6 110.6 0 .0 6,437.4 0 .0
Cantarell 9,663.4 110.6 0.0 4,671.4 0.0
Ku-Maloob-Zaap 4,266.3 0.0 0.0 1,766.0 0.0
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of the proved reserves, with 7,051.3 million barrels of

crude oil, and the remaining 18.0 percent is in the Ku-

Maloob-Zaap business unit.

Remaining proved natural gas reserves in the North-

eastern Offshore Region have a negative balance of

169.2 billion cubic feet compared to 2003. During the

period, an average daily rate of 343.3 billion cubic feet

of gas was reported, with increases in the Sihil and

Ku fields of 207.3 billion cubic feet of natural gas

caused by the reclassification of reserves from prob-

able to proved as a result of development drilling ac-

tivity in Sihil and the revision of the pressure-produc-

tion performance in the Ku field. In terms of the distri-

bution of proved gas reserves by business unit,

Cantarell accounted for 78.9 percent of the region�s

proved natural gas reserves. The Akal and Ku fields

have a total of 3,935.0 billion cubic feet, and account

for 84.0 percent of the region�s total.

Proved oil reserves as of January 1, 2004 show a net
decrease of 373.2 million barrels of crude oil, that is,

8.3 percent less when compared with 2003. The Akal,

Sihil and Ku explain the reduction by 108.4, 28.3 and

240.3 million barrels of crude oil, respectively. These

decreases are the result of the revision of the pres-

sure-production behavior in Akal, the reclassification

of reserves from probable to proved in Ku of 331.2

million barrels of crude oil, the 28.3 million barrel de-

crease as a result of development drilling activity in

Sihil at the Upper Jurassic level, in addition to the

increase of 90.9 million barrels of crude oil in Ku

caused by the drilling of the Pakal-1 exploratory well.

The proved oil reserves totaled 4,122.6 million bar-

rels of crude oil, grouped as 1,522.2 million barrels of

crude oil in Cantarell and 2,600.5 million in Ku-

Maloob-Zaap.

Probable gas reserves declined by 254.5 billion cubic

feet of natural gas compared with January 1, 2003,

and totaled 1,279.4 billion cubic feet. The most im-

portant reductions were in the Akal, Sihil and Ku fields,

of 91.1, 30.3 and 129.8 billion cubic feet, respectively.

These reductions are due to the following issues: re-

vision of the pressure-production performance in Akal,

development and reclassification from probable to

proved reserves in the Sihil field, and an increment

caused by the drilling of the exploratory well Pakal-1.

At an integral business unit level, the probable gas

reserves are concentrated in Ku-Maloob-Zaap and

Cantarell, with 56.8 and 43.2 percent, respectively.

As of January 1, 2004, possible crude oil reserves de-

creased 126.1 million barrels of crude oil compared

with the previous period. This is basically explained

by the drilling of delimitation wells in Sihil that have

made it possible to identify reductions of 96.5 million

barrels of crude oil in the field�s reservoirs, and the

updating of the geological-geophysical characteriza-

tion in Zazil-Ha of 33.9 million barrels of crude oil. Pos-

sible oil reserves are concentrated in the Cantarell

business unit, which makes up 90.7 percent of the

regional total.

Compared with the previous year, possible reserves

of natural gas, as of January 1, 2004, declined 58.5

billion cubic feet of natural gas compared with that

reported last year. In the balance, Sihil stands out with

a decline of 34.5 billion cubic feet, explained by the

drilling of delimitation wells in 2003 and 15.4 billion

cubic feet in Zazil-Ha, because of the updating of the

geological-geophysical characterization. In terms of

reserve distribution, the Cantarell business unit con-

tains 88.9 percent of the region�s possible natural gas

reserves. Table 5.5 shows the reserves estimated as

of January 1, 2004 in the proved, probable and pos-

sible categories, for the different fluids described

above.

Oil Equivalent

As of January 1, 2004, the Northeastern Offshore Re-

gion has a proved reserve of 9,689.7 million barrels

of oil equivalent, that is, 51.3 percent of the national

total. As can be seen from figure 5.5, the Cantarell

and Ku-Maloob-Zaap business units contain 81.6 and
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18.4 percent of the region�s total, respectively. Figure

5.6 shows the evolution of 3P reserves during 2003 in

oil equivalent, compared with the three preceding

years.

Proved reserves decreased by 815.6 million barrels of

oil equivalent as against the previous year, because of

the effect of producing 951.7 million barrels of oil

equivalent during 2003, in addition to other factors.

The incremental difference of 136.1 million barrels is

explained by the increases reported in the Ku and Sihil

fields of 372.5 and 34.3 million barrels of oil equiva-

lent, respectively. This was the result of the classifica-

tion from probable to proved reserves in Ku and the

drilling of development wells in Sihil. Likewise, there

were reductions of 265.1 million barrels of oil equiva-

lent in Akal as a result of the updating of the field�s
pressure-production behavior.

Probable reserves as of January 1, 2004 amount to

4,427.5 million barrels of oil equivalent, or 27.6 per-

cent of the country�s reserves (figure 5.7). In com-

parison with the previous year, this is a decrease of

439.0 million barrels of oil equivalent. This effect is

mostly due to the negative balance in fields, such as

Ku, that declined 272.8 million barrels of oil equiva-

lent, because of the decrease by the reclassification

of 372.5 million barrels from probable to proved and

the increase of 99.7 million barrels of oil equivalent

caused by the drilling of the Pakal-1 exploratory well.

Reductions of 131.7 million barrels were also reported

in the Akal field due to the revision of the pressure-

production behavior through its flow simulation

model.

The possible oil equivalent reserve as of January 1,

2004 is estimated at 1,433.4 million barrels, which is

10.9 percent of the national figure. During 2003, there

was a net decrease of 141.8 million barrels compared

Table 5.5 Distribution of remaining gas reserves by business unit of the Northeastern Offshore
Region as of January 1, 2004.

Category Business Unit Natural Gas Gas to be Dry Gas
Delivered to Plant

Bcf Bcf Bcf

Proved Total 4,683.9 3,525.0 2,749.7
Cantarell 3,697.3 2,717.9 2,120.1
Ku-Maloob-Zaap 986.6 807.1 629.6

Probable Total 1,279.4 997.8 778.3
Cantarell 552.5 407.4 317.8
Ku-Maloob-Zaap 726.9 590.4 460.5

Possible Total 474.1 355.3 277.2
Cantarell 421.6 313.4 244.5
Ku-Maloob-Zaap 52.5 41.9 32.7

MMboe

Cantarell Ku-Maloob-
Zaap

Total

7,906.0

9,689.71,783.7

Figure 5.5 Proved reserves as of January
1, 2004, distributed by business unit in the
Northeastern Offshore Region.
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with the previous year, that was largely caused by the

delimitation activities carried out in 2003 in the Sihil

field, which reported decreases of 108.3 million bar-

rels of oil equivalent in the 22 degrees API reservoir

and declines of 37.7 million barrels in the Zazil-Ha field,

caused by the updating of the geological-geophysical

characterization.

Reserve-Production Ratio

The region�s proved reserve-production ratio is 10.2

years considering a constant rate of 951.7 million

barrels of oil equivalent. If the 2P reserve is used in

this ratio, the number of years is 14.8, and 16.3 years

with 3P. The business unit with the lowest proved

reserve-production ratio is Cantarell with 9.5 years,

and Ku-Maloob-Zaap with 15.0 years. These ratios

only show the current level of activity in the busi-

ness units.

The Cantarell business unit, the leading oil producer

with a rate of 2.1 million barrels per day and the sec-

ond most important gas producer with 786.1 million
cubic feet per day, has a reserve-production ratio of

11.5 and 13.0 years, if the 2P and 3P reserves are con-

sidered, respectively.

In terms of 2P reserves, the Ku-Maloob-Zaap business

unit�s reserve-production ratio is the longest, with 38.4

years. The situation is the same in the case of 3P re-

Figure 5.6 Elements of change in the total reserve of the Northeastern Offshore Region.

MMboe

CantarellKu-Maloob-
Zaap

Total

1,650.0 4,427.5

2,777.5

MMboe

Cantarell Ku-Maloob-
Zaap

Total

1,297.9

1,433.4135.5

Figure 5.7 Probable reserves as of January
1, 2004, distributed by business unit in the
Northeastern Offshore Region.

Figure 5.8 Possible reserves as of January
1, 2004, distributed by business unit in the
Northeastern Offshore Region.
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serve, with a reserve-production ratio of 39.5 years. It

should be noted that the longevity evident in this ratio

is a result of the production development concentrated

in Ku, which will start to be modified once the inten-
sive drilling of wells in Maloob and Zaap commences

in the next few years. Additionally, once the pressure

maintenance system is installed, the proved reserve

should increase with the reclassification of probable

reserves into this category.

Reserves by Fluid Type

Table 5.6 shows the evolution of reserves over the last

three years in the Northeastern Offshore Region by

fluid type, in the proved, probable and possible cat-

egories. The remaining proved reserves are made up

of 88.7 percent crude oil, 2.6 percent condensate, 3.3

percent plant liquids and 5.4 percent dry gas equiva-

lent to liquid.

Probable reserves amount to 4,427.5 million barrels

of oil equivalent. Of this amount, 93.1 percent is crude

oil, 1.5 percent is condensate, 2.0 percent is plant liq-

uids and 3.4 percent is dry gas equivalent to liquid.

Possible reserves total 1,433.4 million barrels of oil

equivalent, of which 92.3 percent is crude oil, 1.8 per-

cent is condensate, 2.2 percent is plant liquids and

3.7 percent is dry gas equivalent to liquid.

5.2 Southwestern Offshore Region

This region is located in the Southeast of the country

in the waters of the Gulf of Mexico continental shelf

and slope. It covers an area of 352,390 square kilome-

ters and is limited in its continental portion by the states

of Veracruz, Tabasco and Campeche to the south; the

Northeastern Offshore Region to the east; the limits of

the National territorial waters to the north; and the

Northern Region to the north. Figure 5.9 shows the

geographic location of this region.

Since 2003, this region has been organized into the

Abkatún-Pol-Chuc and Litoral de Tabasco integral busi-

ness units, which has resulted in a new organizational

structure whose objective is to strengthen the integral

management of the reserves throughout their produc-

tive life. It should be pointed out that these integral

business units are also responsible for administering

the reservoirs in addition to implementing reserve in-

corporation and delimitation programs associated with

reserves already discovered. The region manages a

Table 5.6 Historical evolution of reserves by fluid type in the Northeastern Offshore Region.

Year Category Crude Oil Condensate Plant Dry Gas Total
Liquids Equivalent

MMbbl MMbbl MMbbl MMboe MMboe

2002 Total 16,593.7 627.1 544.8 823.6 18,589.2
Proved 10,272.4 429.2 366.9 554.7 11,623.2
Probable 4,597.0 130.3 122.3 184.9 5,034.5
Possible 1,724.3 67.6 55.6 84.0 1,931.5

2003 Total 15,299.9 448.3 439.8 759.1 16,947.0
Proved 9,354.8 319.3 304.9 526.3 10,505.3
Probable 4,495.8 93.5 101.7 175.5 4,866.5
Possible 1,449.2 35.5 33.2 57.3 1,575.2

2004 Total 14,040.2 341.6 437.2 731.6 15,550.6
Proved 8,594.4 250.6 315.9 528.7 9,689.7
Probable 4,122.6 65.8 89.4 149.7 4,427.5

    Possible 1,323.1 25.2 31.8 53.3 1,433.4
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total of 48 fields of which 12 are being exploited and

produce light oil and associated gas. The remaining

36 have remaining reserves, but are not in produc-

tion; however, they are envisaged in development

projects in the years ahead. Likewise, a regional ex-

ploration business unit that is essentially in charge of

the exploratory phase of potential evaluation also con-

stitutes the region.

The annual production of the region during 2003 was

145.1 million barrels of oil and 212.2 billion cubic feet

of natural gas, thus providing 11.8 and 12.9 percent

of the country�s oil and gas output during the year.

Figure 5.10 shows the geographic distribution of the

integral business units that make up the Southwest-

ern Offshore Region.

It should be mentioned that significant discoveries

were still being made of non-associated gas and crude

oil in 2003, with an amount that totaled 184.3 million

barrels of oil equivalent in 3P reserves. This contribu-

tion, as the result of the discovery of 13 new fields,

permits the integration of development projects where

non-associated gas and light oil reservoirs are present.

Thus, the exploration and production activities will

continue to replace reserves through new reservoirs,

and the reclassification of the volumes of those already

found. There was the noteworthy commencement of

production in the Citam and Sinán fields in October

and November 2003, respectively, as a result of the

activities scheduled in the Crudo Ligero Marino Project.

5.2.1. Evolution of Original Volumes

The original proved volume of the Southwestern Off-

shore Region as of January 1, 2004 is 15,765.8 million

barrels of oil, and represents 11.1 percent of the total

national proved (table 5.7). The original probable and

possible volumes are 2,308.6 and 1,579.8 million bar-

rels of oil, which means 2.8 and 3.1 percent of the

country�s probable and possible volumes, respectively.
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Figure 5.9 The Southwestern Offshore Region is in the continental shelf and slope waters of
the Gulf of Mexico.
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The Abkatún-Pol-Chuc business unit contains most of

this original proved volume, with 83.2 percent of the

regional total. In reference to the original proved vol-

ume of crude oil, the Litoral de Tabasco business unit

concentrates 68.0 percent of the original proved vol-

ume, while such business unit contains 85.5 percent

of the regional total of possible reserves,

and Abkatún-Pol-Chuc holds the remaining

14.5 percent.

In reference to the original proved volume

of natural gas, the region contributes

16,174.0 billion cubic feet. This figure rep-

resents 9.6 percent of the national total. The

original probable and possible volumes of

natural gas are 2,298.7 and 3,872.1 billion

cubic feet, respectively. The Abkatún-Pol-

Chuc and Litoral de Tabasco business units

respectively explain 82.4 and 17.6 percent

of the regional original proved volume. In

the probable category, the Litoral de

Tabasco business unit contains the highest

percentage with 80.9 percent, while

Abkatún-Pol-Chuc contains the remaining
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Figure 5.10 Geographic location of the integral business units of the Southwestern Offshore
Region.

Table 5.7 Historical evolution over the last three years of the original
volumes in the Southwestern Offshore Region.

Year Category Crude Oil Natural Gas
MMbbl Bcf

2002 Total 18,934.6 20,887.7
Proved 15,603.8 16,222.2
Probable 1,993.0 1,628.5
Possible 1,337.8 3,037.0

2003 Total 19,034.7 21,837.3
Proved 15,584.4 16,013.7
Probable 2,131.1 2,181.4
Possible 1,319.2 3,642.1

2004 Total 19,654.3 22,344.8
Proved 15,765.8 16,174.0
Probable 2,308.6 2,298.7
Possible 1,579.8 3,872.1
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19.1 percent. Furthermore, the Litoral de Tabasco busi-

ness unit concentrates most of the original possible

volume with 92.6 percent, while the Abkatún-Pol-Chuc

business unit provides 7.4 percent.

Crude Oil and Natural Gas

The original volume of proved crude oil in this region

reports a net increase of 181.4 million barrels of crude

oil compared with the previous year, that is, an in-

crease of 1.2 percent. The original volume increases

were reported by the fields discovered during 2003.

The original proved volume rose 16.4 million barrels

in the Abkatún-Pol-Chuc business unit as a result of

the drilling of the Etkal-1 and Homol-1 wells. Likewise,

the Litoral de Tabasco reports increases of 165.6 mil-

lion barrels caused by the exploratory drilling of the

Amoca-1, Chuhuk-1, Nak-1 and Teekit-1 wells, which

incorporated 134.0, 13.7, 5.0 and 12.9 million barrels

of crude oil, respectively.

In reference to the original volume of proved natural

gas, a net increase of 160.3 billion cubic feet was re-

ported, which is equal to 1.0 percent of the volume

reported as of January 1, 2003. Total incorporations

are largely explained by the discoveries obtained from

drilling exploratory wells that incorporated 189.6 bil-

lion cubic feet of natural gas in the Etkal, Homol,

Amoca, Chuhuk, Isiw, Nak, Teekit, Uchak and Xaxa-

mani fields. Nevertheless, there have been decreases

of 29.3 billion cubic feet of natural gas as a result of

updating the geological-geophysical characterization

of the Kopó field.

The region�s original volume of probable crude oil

increased by 177.5 million barrels of crude oil com-

pared with the figure reported on January 1, 2004.

The entire increase can be attributed to the new dis-

coveries made during 2003 by drilling the Etkal-1 and

Homol-1 exploratory wells in the Abkatún-Pol-Chuc

integral business unit of 71.9 million barrels of crude

oil, and the Amoca-1, Chuhuk-1, Teekit-1 and Xaxa-

mani-1 wells in the Litoral de Tabasco integral busi-

ness unit that contributed with 105.6 million barrels

of crude oil.

The original volume of probable natural gas shows a

net increase of 117.3 billion cubic feet of natural gas,

compared with that evaluated at January 1, 2003. This

is explained by the Etkal and Homol discoveries in the

Abkatún-Pol-Chuc business unit, which incorporated

56.6 billion cubic feet. The Amoca, Chuhuk, Isiw, Teekit,

and Xaxamani fields contributed with 60.6 billion cu-

bic feet of original probable gas volume in the Litoral

de Tabasco business unit.

In the case of original possible oil volume, there was

an increase of 260.6 million barrels of crude oil in the

region. This rise was mainly seen in the fields that in-

corporate volumes through exploratory drilling activi-

ties. It is important to note that these discoveries are

located in the new Amoca, Nak, Namaca, Xaxamani

and Yetic fields, which are included in the Litoral de

Tabasco integral business unit.

The original possible gas volume as of January 1, 2004

is 3,872.1 billion cubic feet of natural gas, with an in-

crease of 230.0 billion cubic feet of natural gas com-

pared with that volume estimated at January 1, 2003,

which is largely attributable to the new Amoca, Centli,

Nak, Namaca, Xaxamani, Xicope and Yetic fields. All

of which belong to the Litoral de Tabasco integral

business unit.

The original volume of proved gas as of January 1,

2004 is 16,174.0 billion cubic feet, with 15,187.4 billion

cubic feet being associated gas and the remaining

being non-associated gas, corresponding to 93.6 and

6.1 percent of the total proved volume, respectively.

Additionally, 17.7 percent of the non-associated gas is

found in the dry gas reservoirs, mainly located in the

Tertiary, and the remaining 82.3 percent corresponds

to gas-condensate reservoirs.

Regarding the original volume of probable natural gas,

the total is 2,298.7 billion cubic feet, of which 1,508.1



90

Distribution of Hydrocarbon Reserves

billion cubic feet is associated gas and 790.7 billion

cubic feet is non-associated. Of the total non-associ-

ated gas, 376.2 billion cubic feet is found in dry gas

reservoirs, while the gas-condensate makes up 414.5

billion cubic feet. In terms of percentages, 47.6 and

52.4 percent is associated with reservoirs of this kind,

respectively.

In reference to the original volume of possible gas,

this amounts to 3,872.1 billion cubic feet, with 55.3

percent in non-associated gas reservoirs and 44.7 per-

cent in associated gas reservoirs. A breakdown of the

original volumes of non-associated gas in dry gas and

wet gas reservoirs shows that 639.1 billion cubic feet

is in dry gas reservoirs and 1,504.0 billion is in gas-

condensate reservoirs.

5.2.2 Evolution of Reserves

The 1P or proved reserves as of January 1, 2004,
amount to 1,188.7 million barrels of crude oil and cor-

responds to 8.4 percent of the country�s proved re-

serves. Proved natural gas reserves as of January 1,

2004 totals 2,093.6 billion cubic feet of natural gas,

representing 10.1 percent of Mexico�s proved gas re-

serves. Likewise, the 2P and 3P oil reserves are esti-

mated at 2,001.1 and 2,942.3 million barrels of crude

oil and 3,701.4 and 6,159.8 billion cubic feet of natural

gas. Figures 5.11 and 5.12 show the variations in crude

oil and natural gas reserves over the last three years.

In reference to proved reserves, developed reserves

at a regional level total 521.6 million barrels of crude

oil and 612.5 billion cubic feet of natural gas, while

undeveloped ones amount to 667.1 million barrels of

crude oil and 1,481.1 billion cubic feet of natural gas.

The figures of the proved undeveloped reserves rep-

resent 56.1 and 70.7 percent of the region�s total, re-

spectively.

Of the proved oil reserves, the composition of light

and superlight oil is 72.6 and 9.8 percent of the re-

gional total, while heavy oil is 17.6 percent. In natural

gas, 72.7 percent consists of associated gas and the

remaining 27.3 percent is non-associated gas, with

444.8 billion cubic feet located in gas-condensate res-

ervoirs, while the dry gas amounts to 127.0 billion cubic

feet. Tables 5.8 and 5.9 show the composition of the

2P and 3P reserves classified as heavy, light and
superlight crude oil, as well as the associated and non-

associated gas at a business unit level.

Probable crude oil reserves, as of January 1, 2004

amount to 812.4 million barrels of crude oil, and cor-

respond to 6.9 percent of the national total, while prob-

able gas reserves represent 7.9 percent of the national

total, that is, an amount of 1,607.8 billion cubic feet of
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Figure 5.11 Historical evolution of the remain-
ing crude oil reserves in the Southwestern
Offshore Region in the last three years.

Figure 5.12 Historical evolution of the remain-
ing natural gas reserves in the Southwestern
Offshore Region in the last three years.



91

Hydrocarbon Reserves of Mexico

natural gas. Possible oil reserves as of January 1, 2004

stand at 941.2 million barrels of crude oil that is 11.1

percent of the national total. Possible natural gas re-

serves total 2,458.4 billion cubic feet, which is 10.8

percent of Mexico�s total.

Crude Oil and Natural Gas

As of January 1, 2004, proved oil reserves decreased

by 129.7 million barrels of crude oil, which means a

variation of 9.8 percent compared with the values in

2003. Nevertheless, an increase of 68.0 million bar-
rels of crude oil associated with exploration, devel-

opment and revision activities was reported in the re-

gion. The first corresponds to the incorporation of

39.8 million barrels of crude oil derived from the dis-

covery of the Amoca, Chuhuk, Nak, Teekit and Homol

fields. The development increases are explained by

the drilling of the Kanaab-104 well that reclassified 14.9

million barrels of crude oil from probable to proved.

Additionally, there is another 12.7 million barrels of

crude oil in the Och, Batab, Chuc and Taratunich block

201 caused by the revision of the pressure-produc-

tion performance. The decreases are basically ex-

plained by the production during the period of 145.1

million barrels of crude oil, and declines in the

Abkatún, Kax, Pol, Taratunich block 301 and Chuc wells

that amounted to 52.6 million barrels of crude oil. The

decreases in Abkatún, Kax, Pol and Taratunich block

301 are the result of updating the production forecast

and the water-oil contact, thus diminishing produc-

tion expectations, and there was a reduction in the

Chuc field caused by an adjustment to its historical

production. The most important integral business unit

is Abkatún-Pol-Chuc, which furnishes 52.4 percent of

the regional total, with 623.0 million barrels of crude

oil.

In reference to probable natural gas reserves, the re-

gion presents a reduction of 173.0 billion cubic feet

compared with that reported as of January 1, 2003.

The above is explained by the fact that production

during 2003 totaled 212.2 billion cubic feet of natural

gas. Furthermore, there is a decrement of 99.7 billion

cubic feet in the Abkatún, Kax, Pol, Taratunich block

301 and Chuc fields for the reasons explained above.

Additionally, there is a reduction in Sinán of 51.8 bil-

lion cubic feet, because of the updating of the gas

recovery factor. The increases caused by incorporat-

ing reserves due to the exploratory activity total 71.9

Table 5.8 Composition of 2P reserves by business unit of the Southwestern Offshore Region.

Crude Oil Natural Gas

Heavy Light Superlight Associated Non-associated
Business Unit MMbbl MMbbl MMbbl Bcf Bcf

Total 365.0 1,416.2 219.9 2,463.3 1,238.0
Abkatún-Pol-Chuc 71.2 815.6 11.6 1,239.8 384.2
Litoral de Tabasco 293.8 600.6 208.3 1,223.6 853.8

Table 5.9 Composition of 3P reserves by business unit of the Southwestern Offshore Region.

Crude Oil Natural Gas

Heavy Light Superlight Associated Non-associated
Business Unit MMbbl MMbbl MMbbl Bcf Bcf

Total 605.2 1,700.5 636.6 3,480.7 2,679.0
Abkatún-Pol-Chuc 147.1 838.9 14.0 1,341.0 436.9
Litoral de Tabasco 458.1 861.6 622.6 2,139.7 2,242.1
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billion cubic feet in the Amoca, Chuhuk, Isiw, Nak,

Teekit, Uchak, Xaxamani, Xicope and Homol fields.

Additionally, an increase of 103.2 billion cubic feet of

natural gas was reported mainly in the Abkatún, Caan,

Batab, Taratunich block 201 and Chuc fields, as a re-

sult of the revision and updating of the pressure-pro-

duction performance. Kanaab contributes 7.9 billion

cubic feet due to the reclassification of reserves from

probable to proved. In terms of the distribution of

proved gas reserves by business unit, Litoral de Ta-

basco and Abkatún-Pol-Chuc account for 43.2 and

56.8 percent of the region�s reserves, respectively.

Probable oil reserves as of January 1, 2004, show a

net decrease of 44.1 million barrels of crude oil, which

is 5.2 percent less than that estimated as of January

1, 2003. Nevertheless, regional increases were re-

ported that add up to 56.4 million barrels of crude oil,

explained by the incorporation of 42.4 million barrels

of crude oil from the new discoveries at Amoca,

Chuhuk, Teekit, Xaxamani, Etkal and Homol. Further-
more, the revision and updating works carried out in

the Chuc and Taratunich block 201 fields during 2003

provided increments of 11.6 million barrels of crude

oil. The most important decrements amount to 100.5

million barrels of crude oil, especially in the Kanaab

field with the reclassification of reserves from prob-

able to proved, as well as the Abkatún and Misón

fields where the former decreased its production ex-

pectations due to of the water-oil contact and the pres-

sure-production performance, while Misón updated

its volume and structural configuration due to the

drilling of the exploratory well Nak-1. The probable

oil reserves are concentrated in the Litoral de Tabasco

integral business unit, with 66.1 percent of the regional

total.

In reference to probable gas reserves, there was a net

increase of 3.5 billion cubic feet compared with Janu-

ary 1, 2003. The increases occurred in the Amoca,

Chuhuk, Isiw, Teekit, Xaxamani, Etkal and Homol dis-

coveries, which incorporated a total of 75.8 billion

cubic feet of natural gas. Additionally, the Chuc,

Taratunich block 201, Sinán, Citam and Yum also ex-

plain increases of 65.8 billion cubic feet, and they are

the result of revision and updating work carried out in

2003. Furthermore, the Abkatún, Caan, Misón and

Kanaab fields explain reductions of 128.0 billion cubic

feet corresponding to revisions and updates of the

Misón geological-geophysical model, the revision of

pressure-production behavior and the updating of

water-oil contact in Abkatún and Caan and the reclas-

sification of reserves from probable to proved in

Kanaab as a result of drilling the Kanaab-104 well. At

an integral business unit level, the probable gas re-

serves are mostly found in the Litoral de Tabasco,

which accounts for 72.9 percent of the region�s prob-

able gas reserves.

During 2003, possible crude oil reserves increased by

50.6 million barrels. The regional increases amount

to 79.3 million, with 53.2 million barrels of crude oil

explained by the incorporations caused by exploratory

activity, especially in the Amoca, Xaxamani, Nak and
Yetic fields. Furthermore, there is an increase in the

Misón field, which explains a rise of 25.6 million bar-

rels on its own, caused by the updating of the geo-

logical-geophysical model because of the drilling of

the Nak-1 well. The regional decreases amount to 28.7

million barrels of crude oil, which is largely explained

by reductions in the Abkatún field after revising the

pressure-production behavior and updating the wa-

ter-oil contact through the numerical flow simulation

model. The possible reserves are located in the Litoral

de Tabasco business unit, with 89.2 percent of the

Southwestern Offshore Region�s total.

Regarding possible gas reserves as of January 1, 2004,

there was a net decrement of 72.1 billion cubic feet

compared with the figure reported as of January 1,

2003. The annual balance shows an increase of 136.8

billion cubic feet of natural gas. There are noteworthy

incorporations from new discoveries that jointly con-

tribute 71.3 billion cubic feet in the Amoca, Centli, Nak,

Namaca, Xaxamani, Xicope and Yetic fields. Further-

more, the Misón, Sinán and Citam fields add 59.1 bil-
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lion cubic feet of natural gas, caused by the updating

of the geological-geophysical model in Misón and the

revisions made to the Sinán and Citam fields. The most

important decrements arose in the Abkatún, Chukúa

and Kopó fields, the first due to the updating of the
pressure-production performance through the simu-

lation model and in the Chukúa and Kopó fields caused

by updating of the geological-geophysical model as a

result of the Pixán-1 and Kopó-101 exploratory well

drilling activities.

In terms of possible natural gas reserves distribution,

the Litoral de Tabasco business unit contains 93.7 per-

cent of the region�s reserves. Table 5.10 shows the

composition of the reserves in the proved, probable

and possible categories, and it also distinguishes be-

tween gas to be delivered to plant and dry gas.

Oil Equivalent

As of January 1, 2004, the region has proved reserves

of 1,680.5 million barrels of oil equivalent, that is, 8.9

percent of the national total. As can be seen in figure

5.13, the Abkatún-Pol-Chuc and Litoral de Tabasco in-

tegral business units contain 52.9 and 47.1 percent of

the region�s total, respectively. Figure 5.14 summarizes

the variation of 3P reserves during 2003 in oil equiva-

lent, compared with the figures reported as of Janu-

ary 1, 2001, 2002 and 2003.

Proved reserves decreased 164.1 million barrels of oil

equivalent as against January 1, 2003, largely because
of the effect of producing 193.4 million barrels of oil

equivalent in 2003. Additionally, there were decreases

of 83.4 million barrels, basically in the Abkatún, Kax,

Pol, Taratunich block 301, Chuc and Sinán fields, which

in the first four is due to the updating of production

forecasts and water-oil contacts; in Chuc as a result

of the adjustment of historical production and in Sinán

Table 5.10 Distribution of remaining gas reserves by business unit of the Southwestern
Offshore Region as of January 1, 2004.

Category Business Unit Natural Gas Gas to be Dry Gas
Delivered to Plant

Bcf Bcf Bcf

Proved Total 2,093.6 1,694.3 1,354.5
Abkatún-Pol-Chuc 1,189.7 892.8 698.9
Litoral de Tabasco 903.8 801.4 655.6

Probable Total 1,607.8 1,378.2 1,143.5
Abkatún-Pol-Chuc 434.3 321.4 251.6
Litoral de Tabasco 1,173.5 1,056.8 891.9

Possible Total 2,458.4 2,156.4 1,760.6
Abkatún-Pol-Chuc 153.9 113.7 89.0
Litoral de Tabasco 2,304.5 2,042.7 1,671.6

MMboe

Abkatún-
Pol-Chuc

Litoral de
Tabasco

Total

889.6

1,680.5790.9

Figure 5.13 Proved reserves as of January
1, 2004, distributed by business unit in the
Southwestern Offshore Region.
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by the updating of the gas recovery factor. Neverthe-

less, there are increases of 112.6 million barrels of oil

equivalent, with the significant incorporation of the

Amoca, Chuhuk, Nak, Teekit, Isiw, Uchak, Xaxamani,

Xicope, Yetic and Homol fields with 55.4 million bar-

rels, plus additions of 40.6 million barrels, mainly in

the Och, Batab, Chuc, Taratunich block 201 fields, with

the revision of pressure-production performance car-
ried out during 2003, and Kanaab increased 16.6 mil-

lion barrels of oil equivalent due to the reclassification

of reserves from probable to proved with the drilling

of the Kanaab-104 well.

Probable reserves as of January 1, 2004 amount to

1,192.1 million barrels of oil equivalent, or 7.4 percent

of the country�s reserves (figure 5.15). In comparison

with the previous year, this is a decrease of 38.7 mil-

lion barrels of oil equivalent. The regional balance in-

dicates increases of 92.8 million barrels of crude oil,

distributed in the incorporations of 59.6 million bar-

rels of crude oil in the Amoca, Chuhuk, Isiw, Teekit,

Xaxamani, Etkal and Homol fields. Additionally, the

Chuc, Taratunich block 201, Sinán, Citam and Yum

fields give increases of 29.0 million barrels of oil equiva-

lent as a result of revision and updating work carried

out in 2003. The regional decreases at a probable re-

serves level amount to 131.4 million barrels of oil

equivalent, which is basically explained by reductions

in Abkatún and Caan due to the updating of the pres-

sure-production performance, while Misón updated

the geological-geophysical model due to the results

of the Nak-1 well and the reclassification of reserves

from probable to proved in Kanaab by the above-

mentioned well.

Possible reserves in oil equivalent as of January 1, 2004

stand at 1,549.1 million barrels, or 11.8 percent of the

country�s reserves (figure 5.16). In 2003, there was a
net increase of 49.3 million barrels of crude oil in com-

parison with the previous year in the region. The in-

creases are mostly explained in the Amoca, Centli, Nak,

Namaca, Xaxamani, Xicope and Yetic discoveries that

jointly add 69.4 million barrels of crude oil and the

Misón field due to the updating of the geological-geo-

physical model by drilling well Nak-1.

Figure 5.14 Elements of change in the total reserves of the Southwestern Offshore Region.

MMboe

Abkatún-
Pol-Chuc

Litoral de
Tabasco

Total

820.8

1,192.2371.4

Figure 5.15 Probable reserves as of Janu-
ary 1, 2004, distributed by business unit in
the Southwestern Offshore Region.
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Reserve-Production Ratio

The region�s proved reserve-production ratio is 8.7

years considering a constant production rate of 193.4

million barrels of oil equivalent. If the 2P reserves are

used, this ratio 14.9 years, and 22.9 years with 3P. The

business unit with the lowest proved reserve-produc-
tion ratio is Abkatún-Pol-Chuc with 5.2 years, and the

one with the highest ratio is Litoral de Tabasco with

35.4 years. The Abkatún-Pol-Chuc business unit is the

country�s fourth most important gas producer.

For 2P reserves, the reserve-production ratios of the

Abkatún-Pol-Chuc and Litoral de Tabasco business units

are estimated at 7.4 and 72.2 years. The same situa-

tion can be observed in the case of 3P reserves, with

a reserve-production ratio of 3P-production of 8.2 and

135.6 years, respectively.

Reserves by Fluid Type

Table 5.11 shows the distribution of reserves by fluid

type over the last three years in the proved, probable

and possible categories in the Southwestern Offshore

Region. Remaining proved reserves are made up of

70.7 percent crude oil, 5.4 percent condensate, 8.3

percent plant liquids and 15.5 percent dry gas equiva-

lent to liquid.

Probable reserves total 1,192.2 million barrels of oil

equivalent, of which 68.1 percent is crude oil, 5.3 per-

cent is condensate, 8.1 percent is plant liquids and

18.4 percent is dry gas equivalent to liquid. Possible
reserves total 1,549.1 million barrels of oil equivalent,

of which 60.8 percent is crude oil, 6.8 percent is con-

densate, 10.6 percent is plant liquids and 21.9 percent

is dry gas equivalent to liquid.

MMboe

Abkatún-
Pol-Chuc

Litoral de
Tabasco

Total

1,413.5

1,549.1135.6

Figure 5.16 Possible reserves as of Janu-
ary 1, 2004, distributed by business unit in
the Southwestern Offshore Region.

Table 5.11 Historical evolution of reserves by fluid type in the Southwestern Offshore Region.

Year Category Crude Oil Condensate Plant Dry Gas Total
Liquids Equivalent

MMbbl MMbbl MMbbl MMboe MMboe

2002 Total 3,389.8 319.4 442.6 685.5 4,837.4
Proved 1,383.9 120.0 166.2 258.6 1,928.7
Probable 843.1 65.6 91.0 139.3 1,139.1
Possible 1,162.8 133.8 185.4 287.6 1,769.6

2003 Total 3,065.6 263.4 396.2 850.2 4,575.4
Proved 1,318.4 99.2 149.1 277.9 1,844.6
Probable 856.6 62.9 94.8 216.7 1,230.9
Possible 890.6 101.3 152.3 355.6 1,499.8

2004 Total 2,942.3 260.3 400.5 818.8 4,421.9
Proved 1,188.7 91.2 140.2 260.4 1,680.5
Probable 812.4 63.1 96.8 219.9 1,192.2
Possible 941.2 106.0 163.5 338.5 1,549.1
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5.3 Northern Region

Because of its geographic position, this region is lo-

cated in the North and Center of Mexico, as can be

seen in figure 5.17, including a continental and an off-

shore part and covering an area of almost 2 million

square kilometers. It is limited by the United States of

America to the north; the 500 meters isobath of the

Gulf of Mexico to the east; the Pacific Ocean to the

west; and Río Tesechoacán to the south, also the up-

per limit of the Southern region.

As can be seen from figure 5.18, a new organization

of business units was carried out in the Northern Re-

gion as of 2003. These changes are the result of a

resource optimization program implemented by Pemex

Exploración y Producción at a nationwide level, thus

modifying both the number of integral business units

and their geographic distribution, in addition to con-

solidating the entire potential evaluation exploratory

activity of the region into a single business unit known

as regional exploration. Consequently, there are now

three integral business units called Burgos, Poza Rica-

Altamira and Veracruz. It should be mentioned that

the task of extending the fields already discovered and

incorporating reserves in the areas close to the pro-

ducing fields is also the responsibility of these integral

business units.

During 2003, the Northern Region produced 26.5 mil-

lion barrels of oil and 491.5 billion cubic feet of natural

gas, which means 2.2 and 29.9 percent of the country�s

oil and gas production, respectively. The cumulative

production is 5,514.6 million barrels of crude oil and

16,547.9 billion cubic feet of natural gas.

Furthermore, in 2003, production activity was restarted

in the Paleocanal de Chicontepec by increasing the

production of oil and gas, the implementation of im-

provements in the drilling and fracturing techniques

and strategies to lower extraction costs. The purpose

of these activities is, among other things, to capture
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Figure 5.17 The Northern Region consists of a continental and an offshore part.
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the economic value of the reserves that have already

been discovered, in addition to optimizing operations

in an area that will undoubtedly be exploited more

intensively in the future.

It should also be mentioned that the reserves incorpo-

rated by new fields like Nejo, Pirineo, Vistoso and

Lobina, among others, make it possible to extend the

region�s oil development to new areas.

5.3.1. Evolution of Original Volumes

Proved oil reserves as of January 1, 2004 amount to

39,032.6 million barrels, that is, 27.4 percent of the

national total. The original probable and possible vol-

umes are 79,509.8 and 47,210.3 million barrels of oil,

respectively, thus contributing 96.2 and 93.6 percent

of the country�s probable and possible volumes (table

5.12). As mentioned in previous years, the distribu-

tion of original proved, probable and possible oil vol-

umes, in the Northern Region is largely concentrated

in the Poza Rica-Altamira integral business unit.

Similarly, the original proved volume of natural gas as

of January 1, 2004 totals 59,886.9 billion cubic feet,

equivalent to 35.6 percent of the national total. The

original probable and possible volumes are estimated

at 33,345.7 and 25,530.3 billion cubic feet, which when

put in a national context means 91.5 and 84.5 percent

of the total, respectively, with the Poza Rica-Altamira

integral business unit accounting for most of the hy-

drocarbons of this kind, with 73.0 percent of the

region�s natural gas.

At the same time, of the original proved volume of

natural gas, 44,917.2 billion cubic feet is associated

gas and 14,969.8 billion cubic feet is non-associated.

Of the latter, 66.3 percent corresponds to wet gas and

33.7 percent to dry gas. The original probable volume

of natural gas is distributed into 30,378.9 billion cubic

feet of associated gas and 2,966.9 billion cubic feet of
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Figure 5.18 Geographic location of the integral business units of the Northern Region.
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non-associated gas, of which 65.0 percent is wet gas

and 35.0 percent is dry gas. Finally, the figure for the

original possible volume of natural gas is 21,392.2 bil-

lion cubic feet of associated gas and 4,138.3 billion
cubic feet of non-associated gas, of which 66.2 per-

cent is wet gas and 33.8 percent is dry gas.

Crude Oil and Natural Gas

As of January 1, 2004, the original proved volumes of

oil in the Northern Region tended to increase slightly

compared with the previous year, because of the dis-

coveries made in the Poza Rica-Altamira integral busi-

ness unit, with 125.1 million barrels. Based upon these

modifications, the original proved oil volumes at a re-

gional level have risen from 38,907.5 million barrels

reported as of January 1, 2003 to 39,032.6 million bar-

rels of crude oil as of January 1, 2004.

The original volume of proved natural gas as of Janu-

ary 1, 2004 increased by 1,839.0 billion cubic feet of

gas, compared with that figure reported in 2003. This

is basically explained by discoveries made in the re-

gion amounting to 647.3 billion cubic feet of natural

gas, of which 261 billion cubic feet of natural gas is

located in the Burgos integral business unit, 26.4 bil-

lion cubic feet of natural gas in the Poza Rica-

Altamira integral business unit and 359.9 bil-

lion cubic feet of natural gas in Veracruz,

among other factors. As of January 1, 2004,

the associated gas fields of the Poza Rica-

Altamira integral business unit accounted for

73.0 percent of the proved volumes, while

the non-associated gas producing integral

business units, Burgos and Veracruz, hold

the remaining 27.0 percent. It should be

mentioned that the Burgos reservoirs are

mostly wet gas, that is, 71.4 percent, while

the remainder corresponds to dry gas. In con-

trast, the fields in the Veracruz integral busi-

ness unit are 68.5 percent dry gas and the

rest are wet gas.

The original volume of probable oil reported of Janu-

ary 1, 2003 increased by 58.8 million barrels of crude

oil, from 79,451.0 million barrels of crude oil reported

on January 1, 2003 to 79,509.8 million barrels of crude
oil as of January 1, 2004. This change is essentially

due to the incorporation of 64.9 million barrels of crude

oil as a result of discoveries.

The original volume of probable natural gas decreased

970.8 billion cubic feet compared with that estimated

as of January 1, 2003. This volume diminished from

the 34,316.5 billion cubic feet of natural gas reported

at January 1, 2003 to 33,345.7 billion cubic feet of natu-

ral gas as of January 1, 2004. This decline is largely

explained by the reclassification of reserves in fields

like Tajín, Corralillo, Coapechaca Agua Fría and Remo-

lino, with 156.5, 53.5, 68.7, 6.5 and 1,437.6 billion cu-

bic feet of natural gas, respectively. On the other hand,

the exploratory activity in the Burgos integral business

unit incorporated 590.7 billion cubic feet of natural

gas, with Nejo and Patriota standing out with 183.7

and 103.8 billion cubic feet of natural gas, respectively.

The original volume of possible crude oil as of Janu-

ary 1, 2004 increased by 211.1 million barrels of crude

oil compared with that reported last year, due to the

Table 5.12 Historical evolution over the last three years of the original
volumes in the Northern Region.

Year Category Crude Oil Natural Gas
MMbbl Bcf

2002 Total 168,056.1 106,998.8
Proved 100,899.6 78,646.2
Probable 29,111.0 11,594.2
Possible 38,045.5 16,758.4

2003 Total 165,357.8 114,959.8
Proved 38,907.5 58,047.9
Probable 79,451.0 34,316.5
Possible 46,999.3 22,595.3

2004 Total 165,752.7 118,763.0
Proved 39,032.6 59,886.9
Probable 79,509.8 33,345.7
Possible 47,210.3 25,530.5
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incorporations made in Burgos. The Poza Rica-Altamira

integral business unit contains almost the entire origi-

nal possible volume.

The original volume of possible natural gas increased

2,935.0 billion cubic feet compared with the volume

estimated as of January 1, 2003, basically because of

the discoveries in the Burgos integral business unit of

1,294.8 billion cubic feet of natural gas and 74.5 bil-

lion cubic feet in the Poza Rica-Altamira integral busi-

ness unit with the Lobina discovery. The Poza Rica-

Altamira integral business unit contains 86.2 percent

of the region�s original possible gas volume.

5.3.2 Evolution of Reserves

Figures 5.19 and 5.20 show the variations in crude oil

and natural gas reserves over the last three years. The

1P reserves as of January 1, 2004 amount to 959.4

million barrels, while the 2P and 3P total 7,259.8 and
13,195.5 million barrels, respectively. In terms of gas,

the 1P reserves total 4,157.4 billion cubic feet, and the

2P and 3P have been estimated at 20,249.4 and

38,973.7 billion cubic feet of natural gas, respectively.

Tables 5.13 and 5.14 show the composition at a busi-

ness unit level of the reserves classified as heavy, light

and superlight crude oil, as well as the breakdown of

associated and non-associated gas.

Proved reserves as of January 1, 2004 amount to 959.4

million barrels of crude oil, that is, it represents 6.8 per-

cent of the country proved reserves. The Poza Rica-

Altamira integral business unit contains all of the reserves

in this category, with 99.8 percent of the region�s total.

In reference to proved reserves of natural gas as of Janu-

ary 1, 2004, as can be seen in table 5.15, they total 4,157.4
billion cubic feet of natural gas, representing 20.0 per-

cent of the national figure. At a regional level, the Burgos

integral business unit contains the highest amount in

this category, with 45.7 percent.

Proved developed reserves at a regional level are 344.7

million barrels of crude oil and 2,179.6 billion cubic

feet of natural gas, while the undeveloped reserves

amount to 614.7 million barrels of crude oil and 1,977.8

billion cubic feet of natural gas. The proved devel-

oped reserves of oil and gas represent 3.7 and 19.4

percent of the country�s total, respectively. The unde-

veloped reserves of oil and gas represent 14.0 and

21.0 percent of Mexico�s total.

Probable oil reserves as of January 1, 2004 amounts

to 6,300.4 million barrels of crude oil, or 53.3 percent

of the national total. Almost all the data mentioned at

a regional level are covered by the reserves in the Poza

Rica-Altamira integral business unit. Probable reserves

of natural gas total 16,091.9 billion cubic feet of natu-

ral gas, or 78.6 percent of Mexico�s total. These re-
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Figure 5.19 Historical evolution of the remain-
ing crude oil reserves in the Northern Region
in the last three years.
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Figure 5.20 Historical evolution of the remain-
ing natural gas reserves in the Northern Re-
gion in the last three years.
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serves are concentrated in the Poza Rica-Altamira in-

tegral business unit, with 90.8 percent.

As of January 1, 2004, crude oil possible reserves are

5,935.7 million barrels, and correspond to 70.2 per-

cent of the country�s total. The Poza Rica-Altamira in-

tegral business unit concentrates almost all of the pos-

sible oil reserves, with 99.8 percent of the region�s to-

tal. Possible reserves of natural gas stand at 18,724.3

billion cubic feet of natural gas, or 82.6 percent of

Mexico�s total. The last category of reserves increased
7.3 percent compared with the previous year. At a

regional level and following the oil pattern, natural gas

is concentrated in the Poza Rica-Altamira integral busi-

ness unit, with 89.6 percent.

The region�s 3P oil reserves are composed of 59.2 per-

cent light oil, 26.0 percent heavy oil and 14.8 percent

superlight oil reserves. The 3P natural gas reserves

are 83.0 percent associated gas and 17.0 percent non-

associated gas. Of the non-associated gas, 61.9 per-

cent comes from wet gas reservoirs and 38.1 percent

from dry gas reservoirs.

Crude Oil and Natural Gas

Proved oil reserves as of January 1, 2004 amount to

959.4 million barrels, which represents a slight net in-

crease of 72.8 million barrels compared with the fig-

ure as of January 1, 2003. The increases are mostly

due to the effects of incorporating the Lobina field,

which added 10.6 million barrels of oil, and fields like

Tajín, Corralillo and Coapechaca of the Paleocanal de

Chicontepec that added a total of 86.7 million barrels.

The decreases are caused by the production of 26.5
million barrels of crude oil and the revision of the be-

havior of fields such as Tamaulipas-Constituciones with

13.3 million barrels.

Proved natural gas reserves in the Northern Region

increased by 335 billion cubic feet of gas compared

with the figure reported on January 1, 2003. This varia-

tion is due to the reclassification of 190.0 billion cubic

feet of natural gas reserves from probable to proved

in some fields like the Paleocanal de Chicontepec and

the exploratory activity that made a significant contri-

bution at a regional level with the incorporation of

Table 5.13 Composition of 2P reserves by business unit of the Northern Region.

Crude Oil Natural Gas

Heavy Light Superlight Associated Non-associated
Business Unit MMbbl MMbbl MMbbl Bcf Bcf

Total 1,892.2 4,235.4 1,132.2 16,085.2 4,164.2
Burgos 0.0 0.0 1.5 7.2 3,308.5
Poza Rica-Altamira 1,891.4 4,235.4 1,130.7 15,996.4 410.5
Veracruz 0.8 0.0 0.0 81.6 445.1

Table 5.14 Composition of 3P reserves by business unit of the Northern Region.

Crude Oil Natural Gas

Heavy Light Superlight Associated Non-associated
Business Unit MMbbl MMbbl MMbbl Bcf Bcf

Total 3,427.8 7,816.5 1,951.2 32,365.6 6,608.1
Burgos 0.0 0.0 8.2 42.4 5,054.3
Poza Rica-Altamira 3,420.2 7,816.5 1,943.0 32,219.4 973.6
Veracruz 7.6 0.0 0.0 103.8 580.2
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262.1 billion cubic feet of natural gas. The Burgos in-

tegral business unit stands out in discoveries in the
Nejo, Pirineo and Viernes fields that added 17.0, 15.0

and 10.4 billion cubic feet of natural gas and the dis-

coveries in Veracruz in the Vistoso, Apértura and Ma-

dera fields with 89.0, 35.3 and 20.5 billion cubic feet of

natural gas, respectively. The most important de-

creases in the area occurred because of the produc-

tion of 491.5 billion cubic feet of natural gas in 2003,

and in fields like Mecayucan, Poza Rica, Arenque and

Tamaulipas-Constituciones with 22.0, 10.0, 9.6 and 3.4

billion cubic feet of natural gas, respectively, the first

as a result of drilling development wells, and the last

three because of the revision of the pressure-produc-

tion performance.

Probable oil reserves as of January 1, 2004 stand at

6,300.4 million barrels. This means a reduction of 149.3

million barrels of crude oil compared with that reported

as of January 1, 2003, which is partly the result of re-

classifying reserves from probable to proved, caused

by the well drilling and economic evaluation activities in

the Agua Fría, Coapechaca, Corralillo and Tajín fields

that explain decreases of 145.3 million barrels of crude

oil, in addition to the 7.4 million barrel decline in the

Poza Rica field due to the revision of the pressure-pro-
duction behavior. It is also important to mention the

increases made by discoveries in the Nejo and Lobina

fields that incorporated 0.7 and 17.5 million barrels of

crude oil, respectively and the fields like Arenque and

Coyol that increased 1.4 and 1.3 million barrels, respec-

tively, caused by the revision of their behavior.

In reference to probable natural gas reserves, there is

a reduction of 1,390.5 billion cubic feet compared with

January 1, 2003. As in the case of oil, the decrease is

largely explained by the reclassification of reserves in

the Tajín, Corralillo, Coapechaca and Agua Fría fields,

which reduced the reserves by 285.2 billion cubic feet

of gas. Additionally, the Remolino field reclassified

1,437.6 billion cubic feet of natural gas from probable

to possible due to the change in the project develop-

ment date. Other declines also occurred in the Enlace

field which decreased 28.0 billion cubic feet of natural

gas as a result of development well results, and in the

Poza Rica field with a reduction of 22.7 billion cubic

feet of natural gas caused by the revision of the pres-

sure-production behavior. There are also discoveries,

Table 5.15 Distribution of remaining gas reserves by business unit of the Northern Region
as of January 1, 2004.

Category Business Unit Natural Gas Gas to be Dry Gas
Delivered to Plant

Bcf Bcf Bcf

Proved Total 4,157.4 3,813.7 3,565.3
Burgos 1,900.7 1,852.8 1,793.2
Poza Rica-Altamira 1,800.8 1,506.1 1,329.8
Veracruz 455.9 454.9 442.4

Probable Total 16,091.9 14,341.9 12,940.1
Burgos 1,414.9 1,386.6 1,333.6
Poza Rica-Altamira 14,606.2 12,884.5 11,536.1
Veracruz 70.9 70.8 70.4

Possible Total 18,724.3 17,015.1 15,372.1
Burgos 1,781.1 1,747.6 1,684.2
Poza Rica-Altamira 16,786.0 15,118.2 13,540.1
Veracruz 157.2 149.3 147.7
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such as the Lobina field, that contribute with 12.6 bil-

lion cubic feet of natural gas, and the Uloa well, which

as a new reservoir in the Lizamba field that added 19.1

billion cubic feet of natural gas.

The region�s possible oil reserves as of January 1, 2004

amount to 5,935.7 million barrels of oil, that is, 28.8

million barrels less than in 2003. The most important

decreases are concentrated, as in the other catego-

ries, in the Paleocanal de Chicontepec with 106.0 mil-

lion barrels, and in other fields like Toteco-Cerro Azul,

Ébano-Pánuco and Tamaulipas-Constituciones with

2.7, 2.5 and 1.3 million barrels of crude oil, respec-

tively, caused in the first two cases by the revision of

their pressure-production behavior. However, there

were also increases that center on the discovery of

the Lobina field, with 52.7 million barrels; in the Poza

Rica field with 30.0 million barrels of crude oil caused

by the revision of the pressure-production behavior

and in the Agua Fría field with 2.9 million barrels of

crude oil due to the drilling of development wells and
the reclassification of reserves.

Possible natural gas reserves as of January 1, 2004,

totals 18,724.3 billion cubic feet, which means an in-

crease of 1,282.6 billion cubic feet of natural gas com-

pared with the previous year. The fields with the great-

est contribution in terms of adding reserves are

Remolino with 1,437.6 billion cubic feet of natural gas,

caused by the reclassification of reserves probable to

possible, Poza Rica with 55.7 billion cubic feet of natu-

ral gas due to the behavior revision as a result of pro-

duction forecasts through declination curve analysis,

and the Lobina field where the new discovery added

38.0 billion cubic feet of natural gas. The most impor-

tant declines occurred in the Enlace and Mojarreñas

fields of the Burgos integral business unit, where re-

serves of natural gas fell 91.4 and 77.2 billion cubic

feet, respectively, as a result of drilling development

wells in the first case and the revision of the pressure-

production behavior in the second.

Oil Equivalent

Figure 5.21 shows the variation in 3P reserves during

2003 in oil equivalent, compared with the figures re-

ported in 2001 and 2002. As can be seen, as of Janu-

ary 1, 2004, there is an increase of 95.2 million barrels

of oil equivalent, compared with the previous year.

There was the noteworthy discovery of new fields,
with an amount of 328.2 million barrels of oil equiva-

lent, with the Burgos integral business unit providing

the most of the amount incorporated, 59 percent, fol-

lowed by Poza Rica-Altamira with 27.8 percent and

Veracruz with 13.1 percent.

As of January 1, 2004, the region has proved reserves

of 1,768.6 million barrels of oil equivalent, that is, 9.4

Figure 5.21 Element of change in the total reserves of the Northern Region.
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percent of the national total. Figure 5.22 highlights the

Poza Rica-Altamira integral business unit with 72.3

percent of the region�s total. Compared with 2003,

proved reserves increased 140.4 million barrels of oil

equivalent, even though the production in the same

year totaled 124.3 million barrels of oil equivalent. The

most important increases are due to the reclassifica-
tion of reserves in Tajín, Corralillo, Coapechaca and

Agua Fría fields from the Paleocanal de Chicontepec

with 71.3, 44.1, 15.5 and 4.9 million barrels of oil

equivalent, and the discovery of the Lobina field that

incorporated 12.1 million barrels of oil equivalent. The

reductions were mostly caused by the Tamaulipas-

Constituciones, Arenque, Cacalilao and Coyotes fields

where there were decreases of 16.3, 7.5, 4.0 and 2.6

million barrels of oil equivalent, respectively, due to

behavior revisions and by the Mecayucan field where

the reserves fell by 5.1 million barrels of oil equivalent

due to the drilling of development wells.

Probable reserves as of January 1, 2004 amount to

9,450.2 million barrels of oil equivalent, or 59.0 per-

cent of the country�s reserves in this category (figure

5.23). The balance shows that there is a decrease of

374.8 million barrels of oil equivalent, compared with

the figure reported in 2003. The negative effect is

largely supported by the revision of the Remolino

field�s behavior, which represents 308.5 million bar-

rels of oil equivalent. Other decreases are explained

by fields like Tajín, Corralillo and Coapechaca with

78.6, 48.9 and 33.0 million barrels of oil equivalent,

respectively, due to the reclassification of their reserves

by development wells. Other noteworthy decreases

are found in the Humapa fields with 21.4 million bar-

rels of oil equivalent, caused by the behavior revision

and Lobina with 19.8 million barrels of oil equivalent,
due to new discoveries.

Possible oil equivalent reserves as of January 1, 2004,

stand at 9,666.1 million barrels, that is, there was an

increase of 329.6 million barrels of oil equivalent com-

pared with the figure reported last year. At a nation-

wide level, the region�s reserves in this category rep-

resent 73.6 percent of the total (figure 5.24). The in-

creases are largely supported by the Remolino field

that totals 297.6 million barrels of oil equivalent, as a

result of the revision behavior and the incorporation

of new fields that contribute 328.2 million barrels of

oil equivalent at a regional level. The most important

decreases are represented by the Ahuatepec, Tajín,

Coapechaca and Cocuite fields, which among others,

declined 34.0, 31.6, 25.2 and 28.7 million barrels of oil

equivalent, respectively. In the first, the decrease was

due to the revision of behavior, in the second and

third, because of the drilling of development wells and

the reclassification of reserves, and in the case of the

fourth, the drilling of development wells that turned

out to be unproductive.
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MMboe
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Figure 5.22 Proved reserves as of January 1, 2004,
distributed by business unit in the Northern Region.

Figure 5.23 Probable reserves as of January 1, 2004,
distributed by business unit in the Northern Region.
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Reserve-Production Ratio

The region�s proved reserve-production ratio is 14.2

years considering a constant rate of 124.3 million bar-

rels of oil equivalent. If the 2P reserves are used in this

ratio, the number of years is 90.3, and 168.0 years for

the case of 3P. If this ratio is analyzed in the non-asso-
ciated gas business units with their production, it is

evident that the best proved reserve-production ratio

is 6.0 and 5.2 years is for the Veracruz and Burgos

integral business units, respectively. The Poza Rica-

Altamira integral business unit has a proved reserve-

production ratio of 40.0.

The high 2P reserve-production ratio of Poza Rica-

Altamira integral business unit of 325.5 years is due

to the size of its probable reserves. The Veracruz and

Burgos business units producing non-associated gas

have a 2P reserve-production ratio of 6.9 and 9.1

years, respectively. The same situation prevails in the

case of the 3P reserve-production ratio as in the case

of proved and 2P reserves: the Poza Rica-Altamira

integral business unit has a 2P reserve-production ratio

of more than 600 years. The Veracruz and Burgos

business units have a 3P reserve-production ratio of

9.2 and 14.1 years, respectively.

Reserves by Fluid Type

Table 5.16 shows the distribution of reserves by fluid

type over the last three years in the proved, probable

and possible categories in the Northern Region. The
remaining proved reserves are made up of 54.2 per-

cent crude oil, 1.3 percent condensates, 5.7 percent

plant liquids and 38.8 percent dry gas equivalent to

liquid.

9,245.1
385.1 35.9 9,666.1

Poza Rica-
Altamira

Veracruz TotalBurgos

MMboe

Figure 5.24 Possible reserves as of January 1, 2004,
distributed by business unit in the Northern Region.

Table 5.16 Historical evolution of reserves by fluid type in the Northern Region.

Year Category Crude Oil Condensate Plant Dry Gas Total
Liquids Equivalent

MMbbl MMbbl MMbbl MMboe MMboe

2002 Total 13,413.4 43.2 1,473.9 6,112.8 21,043.3
Proved 6,898.3 21.8 746.4 2,996.8 10,663.3
Probable 2,826.0 9.0 311.7 1,305.2 4,451.8
Possible 3,689.1 12.4 415.9 1,810.8 5,928.2

2003 Total 13,300.8 47.1 1,476.7 5,965.1 20,789.7
Proved 886.5 19.3 101.1 621.3 1,628.2
Probable 6,449.7 12.2 704.2 2,658.9 9,825.0
Possible 5,964.5 15.6 671.4 2,684.9 9,336.5

2004 Total 13,195.5 62.8 1,497.4 6,129.2 20,884.9
Proved 959.4 22.4 101.3 685.5 1,768.6
Probable 6,300.4 18.4 643.3 2,488.0 9,450.2
Possible 5,935.7 22.0 752.8 2,955.6 9,666.1
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The values reported for probable reserves show a total

of 9,450.2 million barrels of oil equivalent, of which 66.7

percent is crude oil, 0.2 percent is condensates, 6.8 per-

cent is plant liquids and 26.3 percent is dry gas equiva-

lent to liquid. Possible reserves total 9,666.1 million bar-

rels of oil equivalent, of which 61.4 percent is crude oil,

0.2 percent is condensates, 7.8 percent is plant liquids

and 30.6 percent is dry gas equivalent to liquid.

5.4 Southern Region

This region is located in the Southern portion of the

Mexican Republic and geographically covers the states

of Guerrero, Oaxaca, Veracruz, Tabasco, Campeche,

Chiapas, Yucatán and Quintana Roo (figure 5.25),

where a new organization scheme in effect since June

2003 has streamlined the original number of seven

producing business units to five integral business units.

The new integral business units are Bellota-Jujo,

Macuspana, Cinco Presidentes, Samaria-Luna and

Muspac, (figure 5.26). Furthermore, in this reorgani-

zation, the three original exploration business units

are now a single regional business unit, whose func-

tion is to expand border exploration, while leaving

extensions and exploratory opportunities close to the

discovered fields to the integral business units. As of

January 1, 2004, the region administers a total of 125

fields with remaining reserves.

Production in 2003 was 176.4 million barrels of oil and

594.9 billion cubic feet of natural gas, which means

14.3 and 36.2 percent of the country�s oil and gas pro-

duction, respectively. This shows that the efforts made

in the Southern Region to keep its position as an im-

portant hydrocarbon producer in the country is still

bearing fruits, even though a significant number of

fields have now entered the maturity phase. Never-

theless, it should be mentioned that in 2004, with in-

vestment aimed at the more profitable opportunities,

the decline in hydrocarbon production in recent years

will be a lessened through specific actions and deci-
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Figure 5.26 Geographic location of the integral business units of the Southern Region.

sions focused on maintaining pressure in the most
important fields: Antonio J. Bermúdez complex and

Jujo-Tecominoacán.

5.4.1. Evolution of Original Volumes

The original proved volume of the Southern Region

as of January 1, 2004 is 36,430.0 million barrels of oil,

that is, 25.6 percent of the proved national total (table

5.17). The original probable and possible volumes have

been estimated at 634.5 and 76.2 million barrels of oil,

which is comparatively much lower than the national

total but which reflects the above-mentioned maturity

in most of the fields. Most of this original proved vol-

ume is located in the Samaria-Luna and Bellota-Jujo

integral business units, which concentrate 62.1 per-

cent of the regional total. In terms of original probable

volumes of oil, the Bellota-Jujo integral business unit

provides the largest proportion, with 46.7 percent of

the region�s total. The Samaria-Luna integral business

unit provides 75.7 percent of the regional total of origi-

nal possible volume of oil.

In reference to the original volumes of proved natural
gas, the region still plays a major role with 68,582.7

billion cubic feet, which is equal to 40.8 percent of the

country�s total. In terms of the original volume of natu-

ral gas, the probable and possible classifications have

been estimated at 772.0 and 417.2 billion cubic feet,

respectively. The original proved natural gas volume

is mostly concentrated in the Muspac and Samaria-

Luna integral business units, with 59.5 percent of the

region�s original proved natural gas volume. The

Muspac and Bellota-Jujo integral business units ac-

count for 75.5 percent of the probable category. Fi-

nally, the original possible volume of natural gas is

concentrated in the Macuspana and Samaria-Luna

integral business units, with 99.4 percent.

Furthermore, 64.4 percent of the region�s total proved

gas volume, or 44,186.4 billion cubic feet, corresponds

to associated gas, while the remaining, 24,396.3 billion

cubic feet is non-associated gas, that is, 35.6 percent.

Of this non-associated gas, 69.9 percent, or 17,046.1

billion cubic feet comes from gas-condensate reservoirs,

while 24.2 percent, 5,895.9 billion cubic feet, is found in
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wet gas reservoirs. Finally, dry gas corresponds to 5.9

percent, or 1,454.4 billion cubic feet.

It is important to remember that associated gas is a

natural gas that is in contact and/or dissolved in crude

oil, while non-associated gas is found in reservoirs that

do not contain crude oil at original pressure and tem-

perature conditions.

Crude Oil and Natural Gas

The original volume of proved crude oil as of January

1, 2004 shows a net decrease of 346.6 million barrels of

crude oil compared with the figure reported last year,

that is, less than one percent. This difference arises from

diverse factors like the updating of the numerical simu-

lation models in the Jujo-Tecominoacán and Chiapas-

Copanó fields, the new petrophysical evaluation in

Caparroso-Pijije-Escuintle, which together with the re-

cently discovered Shishito field, provides an increase of

357.8 million barrels of crude oil. However, this is insuf-

ficient to offset the reductions identified in the

Magallanes, Puerto Ceiba, Luna and Juspi fields that

jointly decreased by 707.1 million barrels, the sharpest

decline being in Puerto Ceiba with 262.6 million barrels,

caused by the drilling of wells, and 247.2

million barrels in Magallanes after updating

the geological model and the petrophysical

evaluation. Table 5.17 shows the evolution

in the original volumes of oil and gas for the

last three years.

The original volume of proved natural gas

shows a net decrease of 608.1 billion cubic

feet of natural gas, that is, less than one

percent compared with that reported as of

January 1, 2003. As in the case of oil, there

are sharp reductions in the Magallanes,

Juspi, Luna and Puerto Ceiba fields, where

the reduction was 685.2, 365.0, 353.0 and

154.8 billion cubic feet, respectively. These

decreases are caused by the updating of

the geological model and a new petro-

physical interpretation in the Magallanes field; in Juspi

because of the cancellation of the original volume at

the Lower Cretaceous level since the results obtained
from the Juspi-1A well prove the invasion of water at

that level; in the Luna field, the results of the numeri-

cal simulation of reservoirs are indicative of a lower

volume in the Upper Jurassic Kimmeridgian reservoir

and finally, in the case of the Puerto Ceiba field, the

reduction is caused by the adverse results obtained

from drilling the Puerto Ceiba -135 and 121-C wells

that were invaded by water in the Upper Jurassic

Kimmeridgian and reached the salt dome, respectively.

Nevertheless, it is necessary to emphasize the most

important increases in the Chiapas-Copanó, Capa-

rroso-Pijije-Escuintle and Vernet fields of 595.4, 220.7

and 81.4 billion cubic feet of natural gas due to updat-

ing of the reservoir numerical simulation model for

the first field; the new petrophysical evaluation made

in the second and the reclassification of the probable

volume to proved arising from the major workovers

of the Lotatal-1A well in the Vernet field.

The region�s original volume of probable oil is 634.5

million barrels of crude oil, that is, 131.8 million bar-

rels of crude oil more than the figure reported on Janu-

Table 5.17 Historical evolution over the last three years of the original
volumes in the Southern Region.

Year Category Crude Oil Natural Gas
MMbbl Bcf

2002 Total 38,427.2 72,618.6
Proved 36,969.3 70,117.2
Probable 1,016.7 1,548.2
Possible 441.3 953.2

2003 Total 37,612.2 70,825.7
Proved 36,776.6 69,190.8
Probable 502.6 789.0
Possible 333.0 846.0

2004 Total 37,140.6 69,771.9
Proved 36,430.0 68,582.7
Probable 634.5 772.0
Possible 76.2 417.2
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ary 1, 2003. The addition of this probable volume is

due to the proved to probable reclassification of the

volume in the Puerto Ceiba and Juspi fields, with 193.1

and 24.9 million barrels of crude oil, in addition to the

volume incorporated with the discovery of the Shishito

field with 80.4 million barrels. However, it is important

to note that there were decreases in the Bellota, Cerro

Nanchital and Luna fields with 52.5, 32.9 and 20.4

million barrels, respectively. These reductions are

caused by the updating of the original volume of crude

oil and gas in the Bellota field, as well as the seismic

reinterpretation and revaluation of the original volume

of the Cerro Nanchital field, and the updating of the

numerical flow simulation model of the Luna field.

The original volume of probable natural gas shows a

net decrease of 17.0 billion cubic feet of natural gas as

of January 1, 2004, which corresponds to 2.2 percent

of the amount reported in 2003. These decreases are

basically in the Luna, Bellota and Vernet fields with

107.0, 83.1 and 77.5 billion cubic feet of natural gas,
respectively. These reductions are caused by the nu-

merical flow simulation study in the first field, the re-

valuation of the original crude oil and gas volume in

the second and the reclassification of the volume from

probable to proved as a result of the major workover

carried out in the Lotatal-1A well in the Vernet field.

On the other hand, and as in the case of oil, the in-

creases in the original volume of probable gas are in

the Puerto Ceiba, Juspi, Shishito and Giraldas fields,

with 113.8, 81.6, 40.9 and 84.4 billion cubic feet of natu-

ral gas, respectively. These increases are supported by

the development of the Puerto Ceiba field, the reclassi-

fication of the volume from proved to probable in the

Upper Cretaceous in Juspi, the discovery of the Shishito

field and the incorporation of the 6 and 8 sands of the

Giraldas field into the probable category.

The original volume of possible oil amounts to 76.2 mil-

lion barrels, which is 256.8 million barrels of crude oil

under the figure reported in 2003. The reductions by

283.0 and 29.1 million barrels are due to the revalua-

tions of the original oil and gas volume in the Cárdenas

and Bellota fields. On the other hand, the drilling of the

Naranja-1 well of the Sen field has made it possible to

add 57.7 million barrels as possible volume.

As of January 1, 2004, the original volume of possible

natural gas is 417.2 billion cubic feet, which means a

net decrease of 428.8 billion cubic feet of natural gas

compared with that of the previous year, that is, 50.7

percent less than that in 2003. This is mostly attribut-

able to decreases reported in the Cárdenas and Bellota

fields, which among others, reduced their possible

volumes by 526.3 and 47.8 billion cubic feet of natural

gas, respectively. The scarce increases mostly occurred

in the Sen field with 166.4 billion cubic feet, for the

above-mentioned reasons.

5.4.2 Evolution of Reserves

Proved reserves as of January 1, 2004 amounts to
3,377.1 million barrels of crude oil, which means 23.9

percent of the country�s proved reserves. Proved natu-

ral gas reserves total 9,805.3 billion cubic feet, which

is 47.3 percent of Mexico�s total proved reserves. Once

again, these reserve volumes are indicative of the rel-

evance of the Southern Region in the context of hy-

drocarbon supply.

In reference to the breakdown of proved reserves, the

developed ones total 2,244.1 million barrels of crude

oil and 5,881.3 billion cubic feet of natural gas, while

the undeveloped amount to 1,133.1 million barrels of

crude oil and 3,924.0 billion cubic feet of natural gas.

These values represent 23.8 and 24.2 percent of the

total proved developed and undeveloped oil reserves

of the country, while in reference to Mexico�s proved

developed and undeveloped reserves of natural gas,

the figures are 52.3 and 41.3 percent, respectively. It is

important to mention that the Antonio J. Bermúdez

complex in the Jujo-Tecominoacán field has the

region�s most important proved undeveloped reserves,

with 601.7 and 240.4 million barrels of crude oil and
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1,716.3 and 1,086.2 billion cubic feet of natural gas,

respectively. According to the authorized investment

projects, there are plans to drill more than 40 devel-

opment wells in the Antonio J. Bermúdez complex

and about 20 wells in the Jujo-Tecominoacán field, in

order to raise the production and increase the eco-

nomic value of both fields.

As of January 1, 2004, the 2P reserves totaled 3,955.8

million barrels of crude oil and 11,300.1 billion cubic

feet of natural gas. 3P reserves totaled 4,210.9 million

barrels of crude oil and 12,321.9 billion cubic feet of

natural gas. The Figures 5.27 and 5.28 show the varia-

tions in crude oil and natural gas reserves over the last

three years. Tables 5.18 and 5.19 show the composition

at a business unit level of the reserves classified as heavy,

light and superlight crude oil, and in terms of associ-

ated and non-associated gas. This classification is shown

for both 2P and 3P reserves. It should be noted that the

non-associated gas includes gas corresponding to gas-

condensate, wet gas and dry gas reservoirs. If the gas

reserves only include wet gas and dry gas reservoirs,

the amounts associated exclusively with this type of res-

ervoir are 459.5 and 206.1 billion cubic feet of natural

gas, respectively, for the 2P category. In the case of the

3P category, 473.7 and 244.9 billion cubic feet corre-

spond to wet gas and dry gas, respectively.

In terms of proved oil reserves, the light and superlight

oil types predominate the region�s composition with

98.7 percent, while the contribution of heavy oil is

marginal, just 1.3 percent. Referring to the proved

natural gas reserves, 71.1 percent is associated gas

and the remaining is non-associated. The most im-

portant associated gas fields are Jujo-Tecominoacán,

Samaria and Cunduacán, while the non-associated
gas fields are Muspac, Chiapas-Copanó and Catedral.

The last three fields are gas-condensate reservoirs,

while the largest wet gas or dry gas reservoirs are

Usumacinta, Narváez and José Colomo.

Probable oil reserves as of January 1, 2004 amount to

578.7 million barrels of crude oil, or 4.9 percent of the

national total. Probable gas reserves total 1,494.8 bil-

lion cubic feet, which is 7.3 percent of Mexico�s total.

Possible reserves contribute with 255.1 million barrels

of crude oil, which represents 3.0 percent of the na-

tional total, while the possible gas reserves stand at

1,021.9 billion cubic feet, that is, 4.5 percent of the

national total. These figures reflect the maturity reached

by these fields, but they are also indicative of the pos-

sibility of extending the current reserves through dif-

ferent exploitation strategies.

Crude Oil and Natural Gas

Proved reserves as of January 1, 2004 amount to 3,377.1

million barrels of crude oil, that is, there is a reduction

Proved

Probable

Possible

2002 2003

MMbbl

2004

3,563.8 3,377.1
3,864.5

729.0
578.7

664.2
306.8

255.1

360.5
4,599.6

4,210.9

4,889.2

2002 2003

Bcf

Proved

Probable

Possible

2004

10,684.1
9,805.3

11,621.4

1,450.2
1,494.8

2,576.7 1,231.1
1,021.9

1,265.6
13,365.4

12,321.9

15,463.7

Figure 5.28 Historical evolution of the remain-
ing natural gas reserves in the Southern Re-
gion in the last three years.

Figure 5.27 Historical evolution of the remain-
ing crude oil reserves in the Southern Region
in the last three years.
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Table 5.18 Composition of 2P reserves by business unit of the Southern Region.

Crude Oil Natural Gas

Heavy Light Superlight Associated Non-associated
Business Unit MMbbl MMbbl MMbbl Bcf Bcf

Total 65.0 3,107.6 783.3 7,757.9 3,542.2
Bellota-Jujo 4.0 1,043.0 226.6 2,853.9 85.3
Cinco Presidentes 7.2 300.3 0.0 346.1 45.4
Macuspana 0.0 34.4 48.6 14.0 1,094.3
Muspac 30.4 211.3 106.3 683.8 2,279.3
Samaria-Luna 23.3 1,518.6 401.7 3,860.0 37.8

Table 5.19 Composition of total reserves by business unit of the Southern Region.

Crude Oil Natural Gas

Heavy Light Superlight Associated Non-associated
Business Unit MMbbl MMbbl MMbbl Bcf Bcf

Total 73.1 3,305.0 832.9 8,129.1 4,192.9
Bellota-Jujo 4.0 1,046.9 227.4 2,945.0 85.3
Cinco Presidentes 7.2 448.7 1.0 461.1 103.9
Macuspana 4.6 34.7 62.0 18.3 1,406.0
Muspac 30.9 256.0 119.8 777.3 2,559.8
Samaria-Luna 26.3 1,518.6 422.6 3,927.4 37.8

of 186.6 million barrels compared with the previous year.

The production of 176.4 million barrels in 2003 largely

explains this decrease. The remaining 10.2 million bar-

rels are caused by the net reduction of reserves due to

the breakthrough of water in the Carmito, Samaria, Iride

and Cunduacán fields, among others, and the suspen-

sion of carbon dioxide and methane gas injection in

Artesa and Jacinto, respectively. These fields reported

reductions of 6.6, 26.1, 12.3, 7.9, 6.9 and 8.1 million
barrels of oil, respectively. Nevertheless, there were also

significant increases in fields such as Puerto Ceiba,

Chiapas-Copanó, Sen and Caparroso-Pijije-Escuintle,

where the proved reserves increased 27.2, 11.5, 11.2

and 5.5 million barrels of crude oil, respectively. These

changes are due to the development of the Puerto Ceiba

field; the updating of the reservoir numerical simulation

studies carried out in the Chiapas-Copanó field; the re-

classification of reserves from probable to proved in the

Sen field because of the drilling of the Naranja-1 well,

and the revision of the pressure-production performance

in Caparroso-Pijije-Escuintle.

The region�s proved natural gas reserves amount to

9,805.3 billion cubic feet, with significant increase in

2003 in the Chiapas-Copanó, Sen, Juspi and

Caparroso-Pijije-Escuintle fields with 243.9, 35.8, 29.2

and 24.4 billion cubic feet of natural gas, respectively.

Nevertheless, the increases could not offset the re-
ductions caused by production and pressure-produc-

tion performance revisions on other fields. Thus, in

2003 production totaled 594.9 billion cubic feet of natu-

ral gas, and there were reductions especially in the

Paredón, Jujo-Tecominoacán and Carmito fields with

341.8, 76.7 and 60.7 billion cubic feet, respectively.

The first two have been updated by numerical flow

simulation models carried out in 2003, while in the

third field, the decrease was due to breakthrough of

water in the Cretaceous reservoir.
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The distribution of crude oil and natural gas, in the

proved category, is mainly concentrated in the

Samaria-Luna and Bellota-Jujo integral business units

that jointly hold 85.0 and 64.2 percent of total oil and

gas reserves of the region, with the Antonio J.

Bermúdez complex and Jujo-Tecominoacán standing

out, and which jointly account for 2,330.3 million bar-

rels of crude oil and 4,798.7 billion cubic feet of natu-

ral gas, that is, they have 69.0 and 48.9 percent of the

region�s oil and natural gas reserves.

Probable oil reserves as of January 1, 2004 of 578.7

million barrels of crude oil reported a net decrease of

150.4 million barrels of crude oil, that is, 20.6 percent

less than the figure reported as January 1, 2003. The

most significant reductions were reported in the

Magallanes and Jujo-Tecominoacán fields with 139.0

and 41.9 million barrels of crude oil, respectively. In

the Magallanes field, the new interpretation of the

geological, petrophysical, evaluation study of the origi-

nal volume and reserves justifies this reduction. In the
case of the Jujo-Tecominoacán field, the decrement

is produced by the updating of the numerical flow

simulation model carried out in 2003. It should also

be mentioned that probable reserves increases were

made in the Sitio Grande, Shishito, Samaria (Tertiary

reservoir) and San Ramón fields, with 62.3, 17.2, 10.8

and 12.1 million barrels of crude oil, respectively. The

reasons for this increase are explained by the Sitio

Grande field due to the reclassification of reserves

from possible to probable because of an enhanced

recovery maintenance project will soon commence

through the injection of carbon dioxide; the dis-

covery of the Shishito field; the reclassification of

viscous crude oil reserves from proved to probable

in Samaria field (Tertiary reservoir); and finally, be-

cause of the unsatisfactory results in the recent

workovers in the San Ramón field that led to the

reclassification of reserves from proved to probable.

In terms of the distribution of the reserves of this

kind, the Bellota-Jujo and Samaria-Luna integral

business units concentrate 60.1 percent of the re-

gional total.

In reference to probable natural gas reserves as of

January 1, 2004, a total of 1,494.8 billion cubic feet of

natural gas is reported, which means an increase of

44.6 billion cubic feet of natural gas compared with

the figure reported last year. The increase in reserves

in the Jujo-Tecominoacán and Sitio Grande fields off-

set the reduction arising in other fields. The Jujo-

Tecominoacán field raised its probable gas reserves

by 294.1 billion cubic feet of gas as a result of updat-

ing the numerical flow simulation study. Furthermore,

the increase of 122.3 billion cubic feet of natural gas

in the Sitio Grande field is a consequence of the re-

classification of reserves from possible to probable,

due to the commencement of an enhanced recovery

project by means of carbon dioxide injection. Never-

theless, these increments did not affect the net vol-

ume of the probable reserves because there were

considerable decreases in the Magallanes, Sen,

Chiapas-Copanó and Muspac fields that add up to

235.1 billion cubic feet of natural gas. In Magallanes,

the results of the evaluation of reserves based on a
new geological and petrophysical model led to a de-

crease of 112.9 billion cubic feet. In the Sen and

Chiapas-Copanó fields, the reclassification of reserves

from probable to proved is a consequence of this re-

duction of 44.6 and 44.5 billion cubic feet; the break-

through of water in Muspac led to a decrease of 33.2

billion cubic feet. At an integral business unit level,

the probable reserves are concentrated in Muspac and

Macuspana, which jointly account for 58.8 percent of

the region�s probable reserves, that is, 879.5 billion

cubic feet of natural gas.

There is net decrease of 51.7 million barrels of crude

oil in possible oil reserves as of January 1, 2004 com-

pared with that estimated last year, even though there

were increases of 84.6 and 20.9 million barrels of crude

oil in the Magallanes and Sen fields, respectively. This

decline is mostly in the Sitio Grande and Puerto Ceiba

fields with 70.8 and 50.2 million barrels of crude oil,

respectively. In the case of Sitio Grande, a reclassifica-

tion of reserves from possible to probable caused this

decrease. Because of the development program in the
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Table 5.20 Distribution of remaining gas reserves by business unit of the Southern Region as of
January 1, 2004.

Category Business Unit Natural Gas Gas to be Dry Gas
Delivered to Plant

Bcf Bcf Bcf

Proved Total 9,805.3 9,250.9 7,181.0
Bellota-Jujo 2,671.4 2,536.0 1,926.4
Cinco Presidentes 316.9 254.8 216.8
Macuspana 707.5 695.2 659.4
Muspac 2,484.5 2,229.6 1,693.3
Samaria-Luna 3,625.0 3,535.4 2,685.1

Probable Total 1,494.8 1,399.9 1,124.1
Bellota-Jujo 267.8 256.4 194.7
Cinco Presidentes 74.7 53.2 45.0
Macuspana 400.8 400.5 354.5
Muspac 478.7 424.9 328.7
Samaria-Luna 272.8 264.9 201.2

Possible Total 1,021.9 939.8 762.0
Bellota-Jujo 91.0 87.6 66.6
Cinco Presidentes 173.5 101.5 85.8
Macuspana 316.0 315.9 279.3
Muspac 374.0 367.6 279.2
Samaria-Luna 67.5 67.2 51.1

Puerto Ceiba field, and based upon the results of the

drilling of the well 135, the possible area and there-

fore the reserves were reduced, as a consequence of

the low structural position of the well. In terms of dis-

tribution, the region�s possible oil reserves are cen-

tered in the Cinco Presidentes and Muspac integral

business units with 208.1 million barrels of crude oil,

corresponding to 81.6 percent of the regional total.

Finally, possible natural gas reserves as of January 1,

2004, total 1,021.9 billion cubic feet, a decrease of 209.2

billion cubic feet of natural gas compared with the

figure reported in 2003. The decrements are mostly

caused in the Sitio Grande, Carmito, Bellota and

Palangre fields, with 139.4, 80.4, 42.4 and 16.3 billion

cubic feet, respectively. In the Sitio Grande field, the

reduction is due to the reclassification of the reserves

from possible to probable due to the commencement

of an enhanced recovery project; while the break-

through of water led to the decrease in the reserves

of the Carmito field. The decrease in the Bellota and

Palangre fields was caused by the updating of the

evaluation of the secondary gas caps.

Table 5.20 shows the distribution of the gas reserves

in the proved, probable and possible categories, and

it also illustrates the natural gas, gas to be delivered to

plant and dry gas.

Oil Equivalent

Figure 5.29 shows the variation in 3P reserves as of

January 1, 2004 in oil equivalent, compared with 2001,

2002 and 2003. Proved reserves as of January 1, 2004

total 5,756.3 million barrels of oil equivalent, corre-

sponding to 30.5 percent of the national total and

showing a total variation of 342.8 million barrels of oil

equivalent, compared with that reported last year. This

decrease is explained by the production of 317.6 mil-

lion barrels during 2003, the incorporation of new res-
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ervoirs with 33.4 million barrels; while the field devel-

opments led to additions of 67.4 million barrels and

revision reductions of 126.0 million barrels. The fields

that most affected this reduction were Paredón, Jujo-

Tecominoacán and Carmito with 83.1, 17.1 and 14.5

million barrels of oil equivalent, respectively. Although

there were increases in the Chiapas-Copanó, Puerto

Ceiba and Shishito of 74.0, 32.6 and 21.2 million bar-
rels of oil equivalent, respectively, they could not off-

set the reductions in the other fields. Figure 5.30 shows

the participation of each integral business unit in the

regional total, with Samaria-Luna and Bellota-Jujo

containing 77.6 percent of this total.

Probable reserves as of January 1, 2004 amount to

935.1 million barrels of oil equivalent, or 5.8 percent

of the country�s reserves (figure 5.31). In comparison

with the figure reported last year, this is a decrease of

107.3 million barrels of oil equivalent, which is mostly

explained by the Magallanes field where there was a

decrement of 153.1 million barrels of oil equivalent.

Possible oil equivalent reserves as of January 1, 2004

amount to 492.1 million barrels, which corresponds
to 3.7 percent of the country�s total reserves (fig-

ure 5.32). In comparison to 2003, this figure shows

a decrease of 86.4 million barrels of oil equivalent.

Sitio Grande is the field with the most marked de-

crease, with 105.4 million barrels of oil equivalent,

which is explained by the reclassification of the re-

serves from possible to probable as a result of the

commencement of the enhanced recovery project.

Figure 5.29 Elements of change in the total reserves of the Southern Region.
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Figure 5.30 Proved reserves as of January 1, 2004, distributed by business unit in the Southern
Region.



114

Distribution of Hydrocarbon Reserves

227.7

83.8

152.9

214.3

256.4

935.1

Cinco
Presidentes

Macuspana Total

MMboe

Bellota-
Jujo

MuspacSamaria-
Luna

Figure 5.31 Probable reserves as of January 1, 2004, distributed by business unit in the Southern
Region.

This magnitude is offset by the increases in the

Magallanes and Sen fields of 90.8 and 36.0 million

barrels of oil equivalent, respectively. In the case of

the Magallanes field, the new geological interpreta-

tion led to the reclassification of the reserves from

probable to possible, while in Sen, the drilling of

well Naranja-1 and the seismic interpretation incor-

porated block VI into this category.

Reserve-Production Ratio

The region�s proved reserve-production ratio is 19.1

years, considering a constant production of 176.4

million barrels of oil in 2003. If the ratio is estimated by

using the 2P reserves, the number of years is 22.2,

and 23.9 years with the 3P reserves. The integral busi-

ness unit with the lowest proved reserve-production

ratio is Muspac with 15.6 years, and the one with the

highest ratio is the Samaria-Luna integral business unit

with 23.7 years. In terms of natural gas, the region

has a proved reserve-production ratio of 16.5 years,

considering a constant production rate of 594.9 bil-

lion cubic feet. The reserve-production ratio for the

2P reserves is 19.0 years, while the period for the 3P
reserves is 20.7 years. The proved reserve-production

ratio for oil equivalent is 18.1 years, if a production

rate of 317.6 million barrels is considered. The ratio is

21.1 years for the oil equivalent 2P reserves and fi-

nally, 22.6 years for the 3P reserves.

If this analysis is made for the dry gas and wet gas

reservoirs, and considering a production in this kind

151.9

174.0

97.7

40.7
27.9 492.1

Macuspana Total

MMboe

Cinco
Presidentes

Muspac Samaria-
Luna

Bellota-
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Figure 5.32 Possible reserves as of January 1, 2004, distributed by business unit in the Southern
Region.
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of reservoir in 2003 of 51.1 billion cubic feet and re-

serves of 615.2, 665.6 and 718.6 billion cubic feet, the

ratio for the proved reserves is 12.0 years, 13.0 years
for 2P and 14.1 years for 3P.

Reserves by Fluid Type

Table 5.21 shows the distribution of reserves by fluid

type in the last three years, in the proved, probable

and possible categories. Proved reserves are made

up of 58.6 percent crude oil, 2.0 percent condensate,

15.4 percent plant liquids and 24.0 percent dry gas

equivalent to liquid. Of the above figures, a large

Table 5.21 Historical evolution of reserves by fluid type in the Southern Region.

Year Category Crude Oil Condensate Plant Dry Gas Total
Liquids Equivalent

MMbbl MMbbl MMbbl MMboe MMboe

2002 Total 4,889.2 147.0 1,328.6 2,116.3 8,481.2
Proved 3,864.5 123.9 1,031.4 1,602.5 6,622.3
Probable 664.3 16.6 201.9 354.2 1,237.0
Possible 360.4 6.5 95.4 159.6 621.9

2003 Total 4,599.6 125.3 1,187.2 1,807.9 7,720.1
Proved 3,563.8 112.7 966.9 1,455.8 6,099.1
Probable 729.0 5.1 117.6 190.8 1,042.5
Possible 306.8 7.5 102.8 161.4 578.5

2004 Total 4,210.9 127.0 1,102.3 1,743.4 7,183.6
Proved 3,377.1 112.6 885.9 1,380.7 5,756.3
Probable 578.7 10.6 129.8 216.1 935.1

    Possible 255.1 3.9 86.6 146.5 492.1

amount of the plant liquids reserves is recovered in

the processing centers, which means that significant

volumes of associated and non-associated gas with
high humidity contents reach the petrochemical plants.

Probable reserves total 935.2 million barrels of oil

equivalent, of which 61.9 percent is crude oil, 1.1 per-

cent is condensate, 13.9 percent is plant liquids and

23.1 percent is dry gas equivalent to liquid. Possible

reserves amount to 492.2 million barrels of oil equiva-

lent, of which 51.8 percent is crude oil, 0.8 percent

condensates, 17.6 percent plant liquids and 29.8 per-

cent dry gas equivalent to liquid.
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Item

1P proved reserves
2D two-dimensional
2P proved plus probable reserves
3D three-dimensional
3P proved plus probable plus possible reserves
AAPG American Association of Petroleum Geologists
API American Petroleum Institute
Bbbl billions of barrels
bbl barrels
bbld barrels per day
Bboe billions of barrels of oil equivalent
Bcf billions of cubic feet
boe barrels of oil equivalent
BTU British Thermal Unit
cedglf calorific equivalence of dry gas to liquid factor
cf cubic feet
crf condensate recovery factor
DST drill stem test
gr/cm3 grams per cubic centimeter
hesf handling efficiency shrinkage factor
isf impurities shrinkage factor
kg/cm2 kilograms per square centimeter
Mbbl thousands of barrels
Mboe thousands of barrels of oil equivalent
mbsl meters below sea level
Mcf thousands of cubic feet
MMbbl millions of barrels
MMboe millions of barrels of oil equivalent
MMcf millions of cubic feet
MMcfd millions of cubic feet per day
PEP Pemex Exploración y Producción
plrf plant liquids recovery factor
plsf plant liquefiables shrinkage factor
PVT pressure-volume-temperature
SEC Securities and Exchange Commission
SPE Society of Petroleum Engineers
Tcf trillions of cubic feet
tlsf transport liquefiables shrinkage factor
WPC World Petroleum Congresses
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Glossary

1P reserves: Proved reserves.

2P reserves: Total of proved plus probable re-

serves.

3P reserves: Total of proved reserves plus probable

reserves plus possible reserves.

Abandonment pressure: This is usually a function

of the economic premises and it corresponds to the

static bottomhole pressure at which the revenues ob-

tained from the sales of the hydrocarbons produced

are equal to the well�s operating costs. When consid-

ering a newly-discovered well, an estimate of aban-

donment pressure is frequently required, say to esti-

mate reserves.

Absolute permeability: Ability of a rock to conduct

a fluid when only one fluid is present in the pores of

the rock.

Additions: The reserve provided by the exploratory

activity. It consists of the discoveries and delimitations

in a field during the study period.

Anticline: Structural configuration of a package of

folding rocks and in which the rocks are tilted in dif-

ferent directions from the crest.

API gravity: The measure of the density of liquid

petroleum products that is derived from relative spe-

cific gravity, in accordance with the following equa-

tion: API specific gravity = (141.5/relative density)

� 131.5. API density is expressed in degrees; the

relative specific gravity 1.0 is equal to 10 degrees

API.

Artificial lift: Any of the techniques used to raise oil

from the producing formation to the surface through

a well after reservoir pressure has declined to the point

at which the well no longer produces by means of

natural energy. Sucker rod pumps, gas lift, hydraulic

pumps, and submersible electric pumps are the most

common means of artificial lift.

Associated gas in solution or dissolved: Natu-

ral gas dissolved in the crude oil of the reservoir, un-

der the prevailing pressure and temperature condi-

tions.

Associated gas: Natural gas that is in contact with

and/or dissolved in the crude oil of the reservoir. It

may be classified as gas cap (free gas) or gas in solu-

tion (dissolved gas).

Basement: Foot or base of a sedimentary sequence

composed of igneous or metamorphic rocks.

Basin: Receptacle in which a sedimentary column is

deposited that shares a common tectonic history at

various stratigraphy levels.

Bitumen: Portion of petroleum that exists in the res-

ervoirs in a semi-solid or solid phase. In its natural

state, it generally contains sulfur, metals and other non-

hydrocarbon compounds. Natural bitumen has a vis-

cosity of more than 10,000 centipoises, measured at

the original temperature of the reservoir, at atmo-

spheric pressure and gas-free. It frequently requires

treatment before being refined.

Calorific equivalence of dry gas to liquid fac-

tor (cedglf): The factor used to relate dry gas to its



120

Glossary

liquid equivalent. It is obtained from the molar com-

position of the reservoir gas, considering the unit heat

value of each component and the heat value of the

equivalence liquid.

Capillary pressure: It is a force per area unit, result-

ing from surface forces to the interface between two

fluids.

Complex: A series of fields sharing common surface

facilities.

Compressor: A device that raises the pressure of a

compressible fluid such as air or gas. Compressors

create a pressure differential to move or compress a

vapor or a gas, consuming power in the process.

Condensate recovery factor (crf): It is the factor

used to obtain liquid fractions recovered from natural

gas in the surface distribution and transportation fa-

cilities. It is obtained from the gas-condensate han-
dling statistics of the last annual period in the area

corresponding to the field being studied.

Condensates: Liquids of natural gas primarily con-

stituted by pentanes and heavier hydrocarbon com-

ponents.

Contingent resource: The amounts of hydrocarbons

estimated at a given date, and which are potentially re-

coverable from known accumulations, but are not con-

sidered commercially recoverable under the economic

evaluation conditions corresponding to such date.

Conventional limit: The reservoir limit established

according to the degree of knowledge of, or research

into the geological, geophysical or engineering data

available.

Core: A cylindrical rock sample taken from a forma-

tion when drilling in order to determine its permeabil-

ity, porosity, hydrocarbon saturation and other pro-

ductivity-associated properties.

Cracking: Heat and pressure procedures that trans-

form the hydrocarbons with a high molecular weight

and boiling point to hydrocarbons with a lower mo-

lecular weight and boiling point.

Cryogenic plant: Processing plant capable of pro-

ducing liquid products from natural gas, including

ethane, at very low operating temperatures.

Cryogenics: The study, production and use of low

temperatures.

Delimitation: Exploration activity that increases or

decreases reserves by means of the drilling of delimit-

ing wells.

Development well: A well drilled in a proved area

in order to produce hydrocarbons.

Development: Activity that increases or decreases

reserves by means of drilling exploitation wells.

Dewpoint pressure: Pressure at which the first drop

of liquid is formed, when it goes from the vapor phase

to the two-phase region.

Discovered resource: Volume of hydrocarbons

tested through wells drilled.

Discovery: Incorporation or reserves attributable to

drilling exploratory wells that test hydrocarbon-pro-

ducing formations.

Dissolved gas-oil ratio: Ratio of the volume of gas dis-

solved in oil compared to the volume of oil containing gas.

The ratio may be original (Rsi) or instantaneous (Rs).

Dome: Geological structure with a semi-spherical

shape or relief.

Drainage radius: Distance from which fluids flow

to the well, that is, the distance reached by the influ-

ence of disturbances caused by pressure drops.
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Drill Stem Test: Formation test: Conventional for-

mation test method.

Dry gas: Natural gas containing negligible amounts

of hydrocarbons heavier than methane. Dry gas is also

obtained from the processing plants.

Dry gas equivalent to liquid (DGEL): Volume of

crude oil that because of its heat value is equivalent to

the volume of dry gas.

Economic limit: The point at which the revenues

obtained from the sale of hydrocarbons match the

costs incurred in its exploitation.

Economic reserves: Accumulated production that

is obtained from a production forecast in which eco-

nomic criteria are applied.

Effective permeability: A relative measure of the

conductivity of a porous medium for a fluid when the
medium is saturated with more than one fluid. This

implies that the effective permeability is a property

associated with each reservoir flow, for example, gas,

oil and water. A fundamental principle is that the total

of the effective permeability is less than or equal to

the absolute permeability.

Effective porosity: A fraction that is obtained by

dividing the total volume of communicated pores and

the total rock volume.

Evaporites: Sedimentary formations consisting pri-

marily of salt, anhydrite or gypsum, as a result of evapo-

ration in coastal waters.

Exploratory well: A well that is drilled without de-

tailed knowledge of the underlying rock structure in

order to find hydrocarbons whose exploitation is eco-

nomically profitable.

Fault: Fractured surface of geological strata along

which there has been differential movement.

Fluid saturation: Portion of the pore space occu-

pied by a specific fluid. Oil, gas and water may exist.

Formation resistance factor (F): Ratio between

the resistance of rock saturated 100 percent with brine

divided by the resistance of the saturating water.

Formation volume factor (B): The factor that re-

lates the volume unit of the fluid in the reservoir with

the surface volume. There are volume factors for oil,

gas, in both phases, and for water. A sample may be

directly measured, calculated or obtained through

empirical correlations.

Free associated gas: Natural gas that overlies and

is in contact with the crude oil of the reservoir. It may

be gas cap.

Gas compressibility ratio (Z): The ratio between

an actual gas volume and an ideal gas volume. This is

a dimensionless amount that usually varies between
0.7 and 1.2.

Gas lift: Artificial production system that is used to raise

the well fluid by injecting gas down the well through

tubing, or through the tubing-casing annulus.

Gas-oil ratio (GOR): Ratio of reservoir gas pro-

duction to oil production, measured at atmospheric

pressure.

Geological province: A region of large dimensions

characterized by similar geological and development

histories.

Graben: Dip or depression formed by tectonic pro-

cesses, limited by normal type faults.

Gravitational segregation: Reservoir driving

mechanism in which the fluids tend to separate ac-

cording to their specific gravities. For example, since

oil is heavier than water it tends to move towards the

lower part of the reservoir in a water injection project.
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Handling efficiency shrinkage factor (hesf): This

is a fraction of natural gas that is derived from consid-

ering self-consumption and the lack of capacity to

handle such. It is obtained from the gas handling sta-

tistics of the final period in the area corresponding to

the field being studied.

Heat value: The amount of heat released per unit of

mass, or per unit of volume, when a substance is

completely burned. The heat value of solid and liquid

fuels is expressed in calories per gram or in BTU per

pound. For gases, this parameter is generally ex-

pressed in kilocalories per cubic meter or in BTU per

cubic foot.

Heavy oil: The specific gravity is less than or equal

to 27 degrees API.

Horst: Bock of the earth�s crust rising between two

faults; the opposite of a graben.

Hydrocarbon index: An amount of hydrocarbons

contained in a reservoir per unit area.

Hydrocarbon reserves: Volume of hydrocarbons

measured at atmospheric conditions that will be pro-

duced economically by using any of the existing pro-

duction methods at the date of evaluation.

Hydrocarbons: Chemical compounds fully consti-

tuted by hydrogen and carbon.

Impurities shrinkage factor (isf): It is the fraction

that results from considering the non-hydrocarbon gas

impurities (sulfur, carbon dioxide, nitrogen com-

pounds, etc.) contained in the sour gas. It is obtained

from the operation statistics of the last annual period

of the gas processing center (GPC) that processes the

production of the field analyzed.

Kerogen: Insoluble organic matter spread through-

out the sedimentary rocks that produces hydrocar-

bon when subjected to a distillation process.

Light oil: The specific gravity of the oil is more than

27 degrees API, but less than or equal to 38 degrees.

Limolite: Fine grain sedimentary rock that is trans-

ported by water. The granulometrics ranges from fine

sand to clay.

Metamorphic: Group of rocks resulting from the

transformation that commonly takes place at great

depths due to pressure and temperature. The original

rocks may be sedimentary, igneous or metamorphic.

Natural gas: Mixture of hydrocarbons existing in res-

ervoirs in the gaseous phase or in solution in the oil,

which remains in the gaseous phase under atmo-

spheric conditions. It may contain some impurities or

non-hydrocarbon substances (hydrogen sulfide, nitro-

gen or carbon dioxide).

Net thickness: The thickness resulting from subtract-

ing the portions that have no possibilities of produc-
ing hydrocarbon from the total thickness.

Non-associated gas: It is a natural gas found in

reservoirs that do not contain crude oil at the original

pressure and temperature conditions.

Non-proved reserves: Volumes of hydrocarbons and

associated substances, evaluated at atmospheric con-

ditions, resulting from the extrapolation of the charac-

teristics and parameters of the reservoir beyond the limits

of reasonable certainty, or from assuming oil and gas

forecasts with technical and economic scenarios other

than those in operation or with a project in view.

Normal fault: The result of the downward displace-

ment of one of the blocks from the horizontal. The

angle is generally between 25 and 60 degrees and it

is recognized by the absence of part of the stratigraphic

column.

Oil equivalent (OE): Total of crude oil, condensates,

plant liquids and dry gas equivalent to liquid.
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Oil: Portion of petroleum that exists in the liquid phase

in reservoirs and remains as such under original pres-

sure and temperature conditions. Small amounts of

non-hydrocarbon substances may be included. It has

a viscosity of less than or equal to 10,000 centipoises

at the original temperature of the reservoir, at atmo-

spheric pressure and gas-free (stabilized). Oil is com-

monly classified in terms of its specific gravity and it is

expressed in degrees API.

Original gas volume in place: Amount of gas

that is estimated to exist initially in the reservoir and

that is confined by geologic and fluid boundaries,

which may be expressed at reservoir or atmospheric

conditions.

Original oil volume in place: Amount of petro-

leum that is estimated to exist initially in the reservoir

and that is confined by geologic and fluid boundaries,

which may be expressed at reservoir or atmospheric

conditions.

Original pressure: Pressure prevailing in a reser-

voir that has never been produced. It is the pres-

sure measured by a discovery well in a producing

structure.

Original reserves: Volume of hydrocarbons at at-

mospheric conditions that are expected to be re-

covered economically by using the exploitation

methods and systems applicable at a specific date.

It is a fraction of the discovered and economic re-

serve that may be obtained at the end of the reser-

voir exploitation.

Permeability: Rock property for permitting a fluid

pass. It is a factor that indicates whether a reservoir

has producing characteristics or not.

Petroleum: A mixture of hydrocarbon compounds

consisting of carbon and hydrogen atoms found in

the porous spaces in rocks. Crude oil may contain

other elements of a non-metal origin, such as sulfur,

oxygen and nitrogen, in addition to trace metals as

minor constituents. The compounds that form petro-

leum may be a gaseous, liquid or solid state, depend-

ing on their nature and the existing pressure and tem-

perature conditions.

Phase: Part of the system that differs in its intensive

properties from the other part of the system. Hydro-

carbon systems generally have two phases: gaseous

and liquid.

Physical limit: The limit of the reservoir defined by

any geological structure (faults, unconformities,

change of facies, crests and bases of formations, etc.),

caused by contact between fluids or by the reduc-

tion, to critical porosity, of permeability limits, or the

compound effect of these parameters.

Pilot project: Project that is being executed in a small

representative sector of a reservoir where tests per-

formed are similar to those that will be implemented
throughout the reservoir. The purpose is to gather in-

formation and/or obtain results that could be used to

generalize an exploitation strategy throughout the oil

field.

Plant liquefiables shrinkage factor (plsf): The

fraction arising from considering the liquefiables ob-

tained in transportation to the processing plants. It is

obtained from the operation statistics of the last an-

nual period of the gas-processing center (GPC) that

processes the production of the field analyzed.

Plant Liquids: Natural gas liquids recovered in gas

processing plants, mainly consisting of ethane, pro-

pane and butane.

Plant liquids recovery factor (plrf): The factor

used to obtain the liquid portions recovered in the

natural gas processing plant. It is obtained from the

operation statistics of the last annual period of the gas-

processing center that processes the production of

the field analyzed.
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Play: Group of fields that share geological similarities

and where the reservoir and the trap control the dis-

tribution of oil and gas.

Porosity: Ratio between the pore volume existing in

a rock and the total rock volume. It is a measure of

rock�s storage capacity.

Possible reserves: Volume of hydrocarbons where

the analysis of geological and engineering data sug-

gests that they are less likely to be commercially re-

coverable than probable reserves.

Primary recovery: Extraction of petroleum only

using the natural energy available in the reservoirs to

displace fluids through the reservoir rock to the wells.

Probable reserves: Non-proved reserves where the

analysis of geological and engineering data suggests

that they are more likely to be commercially recover-

able than not.

Prospective resource: The amount of hydrocar-

bons evaluated at a given date of accumulations not

yet discovered, but which have been inferred, and

which are estimated as recoverable.

Proved area: Plant projection of the known part of

the reservoir corresponding to the proved volume.

Proved developed area: Plant projection of the

extension drained by the wells of a producing reser-

voir.

Proved developed reserves: Reserves that are ex-

pected to be recovered in existing wells, including re-

serves behind pipe, that may be recovered with the

current infrastructure through additional work and

with moderate investment costs. Reserves associated

with secondary and/or enhanced recovery processes

will be considered as developed when the infrastruc-

ture required for the process has been installed or when

the costs required for such are lower. This category

includes reserves in completed intervals which have

been opened at the time when the estimation is made,

but that have not started flowing due to market condi-

tions, connection problems or mechanical problems,

and whose rehabilitation cost is relatively low.

Proved reserves: Volume of hydrocarbons or asso-

ciated substances evaluated at atmospheric conditions,

which by analysis of geological and engineering data,

may be estimated with reasonable certainty to be com-

mercially recoverable from a given date forward, from

known reservoirs and under current economic condi-

tions, operating methods and government regulations.

Such volume consists of the proved developed reserve

and the proved undeveloped reserve.

Proved undeveloped area: Plant projection of the

extension drained by the future producing wells of a

producing reservoir and located within the proved un-

developed reserve.

Proved undeveloped reserves: Volume of hydro-

carbons that is expected to be recovered through wells

without current facilities for production or transporta-

tion and future wells. This category may include the

estimated reserve of enhanced recovery projects, with

pilot testing, or with the recovery mechanism pro-

posed in operation that has been predicted with a high

degree of certainty in reservoirs that benefit from this

kind of exploitation.

Recovery factor (rf): The ratio between the origi-

nal volume of oil or gas, at atmospheric conditions,

and the original reserves of the reservoir.

Regression: Geological term used to define the el-

evation of one part of the continent over sea level, as

a result of the ascent of the continent or the lowering

of the sea level.

Relative permeability: The capacity of a fluid, such

as water, gas or oil, to flow through a rock when it is

saturated with two or more fluids. The value of the
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permeability of a saturated rock with two or more flu-

ids is different to the permeability value of the same

rock saturated with just one fluid.

Remaining reserves: Volume of hydrocarbons mea-

sured at atmospheric conditions that are still to be com-

mercially recoverable from a reservoir at a given date,

using the applicable exploitation techniques. It is the

difference between the original reserve and the cu-

mulative hydrocarbon production at a given date.

Reserve replacement rate: It indicates the amount

of hydrocarbons replaced or incorporated by new dis-

coveries compared with what has been produced in

a given period. It is the coefficient that arises from

dividing the new discoveries by production during the

period of analysis and it is generally referred to in an-

nual terms and is expressed as a percentage.

Reserve-Production ratio: The result of dividing

the remaining reserve at a given date by the produc-
tion in a period. This indicator assumes constant pro-

duction, hydrocarbon prices and extraction costs,

without variation over time, in addition to the non-

existence of new discoveries in the future.

Reservoir: Portion of the geological trap containing

hydrocarbons that acts as a hydraulically inter-con-

nected system, and where the hydrocarbons are found

at an elevated temperature and pressure occupying

the porous spaces.

Resource: Total volume of hydrocarbons existing in

subsurface rocks. Also known as original in-situ volume.

Reverse fault: The result of compression forces

where one of the blocks is displaced upwards from

the horizontal. The angle ranges from 0 to 90 degrees

and it is recognized by the repetition of the stratigraphic

column.

Revision: The reserve resulting from comparing the

previous year�s evaluation with the new one in which

new geological, geophysical, operation and reservoir

performance is considered, in addition to variations

in hydrocarbon prices and extraction costs. It does

not include well drilling.

Saturation pressure: Pressure at which the first gas

bubble is formed, when it goes from the liquid phase

to the two-phase region.

Secondary recovery: Techniques used for the ad-

ditional extraction of petroleum after primary recov-

ery. This includes gas or water injection, partly to

maintain reservoir pressure.

Spacing: Optimum distance between hydrocarbon

producing wells in a field or reservoir.

Specific gravity: An intensive property of the mat-

ter that is related to the mass of a substance and its

volume through the coefficient between these two

quantities. It is expressed in grams per cubic centime-
ter or in pounds per gallon.

Standard conditions: The reference amounts for

pressure and temperature. In the English system, it is

14.74 pounds per square inch for the pressure and 60

degrees Fahrenheit for temperature.

Structural nose: A term used in structural geology to

define a geometric form protruding from a main body.

Sucker rod pumping system: A method of artifi-

cial lift in which a subsurface pump located at or near

the bottom of the well and connected to a string of

sucker rods is used to lift the well fluid to the surface.

Superlight oil: The specific gravity is more than 38

degrees API.

Sweetening plant: Industrial plant used to treat gas-

eous mixtures and light petroleum fractions in order

to eliminate undesirable or corrosive sulfur com-

pounds to improve their color, odor and stability.
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Technical reserves: Accumulative production de-

rived from a production forecast where there is no

application of economic criteria.

Total thickness: Thickness from the top of the for-

mation of interest down to a vertical boundary deter-

mined by a water level or by a change of formation.

Transgression: Geological term used to define the

immersion of one part of the continent under sea level,

as a result of a descent of the continent or an eleva-

tion of the sea level.

Transport liquefiables shrinkage factor (tlsf):

The fraction obtained by considering the liquefiables

obtained in transportation to the processing plants. It

is obtained from the gas handling statistics of the last

annual period in the area corresponding to the field

being studied.

Trap: Geometry that permits the concentration of hy-

drocarbons.

Undiscovered resource: Volume of hydrocarbons

with uncertainty, but whose existence is inferred in

geological basins through favorable factors resulting

from the geological, geophysical and geochemical

interpretation. They are known as prospective re-

sources when considered commercially recoverable.

Well abandonment: The final activity in the opera-

tion of a well when it is permanently closed under

safety and environment preservation conditions.

Wet gas: Mixture of hydrocarbons obtained from pro-

cessing natural gas from which non-hydrocarbon im-

purities or compounds have been eliminated, whose

content of components that are heavier than meth-

ane is such that it can be commercially processed.
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Pemex Exploración y Producción
Hydrocarbon Reserves as of January 1, 2004.

Original Volume Remaining Hydrocarbon Reserves Remaining Gas Reserves
Crude Oil Natural Gas Oil Equivalent Crude Oil Condensate Plant

Liquids*
Dry Gas

Equivalent**
Natural Gas Dry Gas

MMbbl Bcf MMbbl MMbbl MMbbl MMbbl MMboe Bcf Bcf

Total (3P) 275,532.6 234,665.5 48,041.0 34,388.9 791.7 3,437.4 9,423.0 63,892.8 49,008.3

Northeastern Offshore 52,985.0 23,785.8 15,550.6 14,040.2 341.6 437.2 731.6 6,437.4 3,805.2

Southwestern Offshore 19,654.3 22,344.8 4,421.9 2,942.3 260.3 400.5 818.8 6,159.8 4,258.6

Northern 165,752.7 118,763.0 20,884.9 13,195.5 62.8 1,497.4 6,129.2 38,973.7 31,877.5

Southern 37,140.6 69,771.9 7,183.6 4,210.9 127.0 1,102.3 1,743.4 12,321.9 9,067.1

Proved 142,489.1 167,992.2 18,895.2 14,119.6 476.9 1,443.3 2,855.4 20,740.2 14,850.6

Northeastern Offshore 51,260.8 23,348.6 9,689.7 8,594.4 250.6 315.9 528.7 4,683.9 2,749.7

Southwestern Offshore 15,765.8 16,174.0 1,680.5 1,188.7 91.2 140.2 260.4 2,093.6 1,354.5

Northern 39,032.6 59,886.9 1,768.6 959.4 22.4 101.3 685.5 4,157.4 3,565.3

Southern 36,430.0 68,582.7 5,756.3 3,377.1 112.6 885.9 1,380.7 9,805.3 7,181.0

Probable 82,621.1 36,447.6 16,005.1 11,814.1 157.9 959.4 3,073.7 20,474.0 15,986.0

Northeastern Offshore 168.2 31.2 4,427.5 4,122.6 65.8 89.4 149.7 1,279.4 778.3

Southwestern Offshore 2,308.6 2,298.7 1,192.2 812.4 63.1 96.8 219.9 1,607.8 1,143.5

Northern 79,509.8 33,345.7 9,450.2 6,300.4 18.4 643.3 2,488.0 16,091.9 12,940.1

Southern 634.5 772.0 935.1 578.7 10.6 129.8 216.1 1,494.8 1,124.1

2P 225,110.3 204,439.8 34,900.3 25,933.8 634.7 2,402.7 5,929.1 41,214.2 30,836.6

Northeastern Offshore 51,429.0 23,379.8 14,117.2 12,717.1 316.5 405.4 678.3 5,963.4 3,528.0

Southwestern Offshore 18,074.4 18,472.7 2,872.7 2,001.1 154.3 237.0 480.3 3,701.4 2,498.0

Northern 118,542.4 93,232.7 11,218.8 7,259.8 40.8 744.7 3,173.6 20,249.4 16,505.5

Southern 37,064.5 69,354.7 6,691.4 3,955.8 123.1 1,015.7 1,596.8 11,300.1 8,305.1

Possible 50,422.4 30,225.6 13,140.7 8,455.2 156.9 1,034.7 3,493.9 22,678.7 18,171.7

Northeastern Offshore 1,556.0 406.0 1,433.4 1,323.1 25.2 31.8 53.3 474.1 277.2

Southwestern Offshore 1,579.8 3,872.1 1,549.1 941.2 106.0 163.5 338.5 2,458.4 1,760.6

Northern 47,210.3 25,530.3 9,666.1 5,935.7 22.0 752.8 2,955.6 18,724.3 15,372.0

Southern 76.2 417.2 492.1 255.1 3.9 86.6 146.5 1,021.9 762.0

* Gas liquids from processing plants.
** The liquid obtained supposes a heat value equivalent to the Maya crude oil and an average mixture of the dry gas obtained at Cactus, Ciudad Pemex and Nuevo Pemex GPC.
Note: All the units are expressed at atmospheric conditions and assume 15.6° C and 14.7 lb of pressure per square inch.
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2001 2002 2003
Cumulative Production as of

January 1, 2004

Crude Oil Natural Gas Crude Oil Natural Gas Crude Oil Natural Gas Crude Oil Natural Gas

MMbbl Bcf MMbbl Bcf MMbbl Bcf MMbbl Bcf

Total 1,141.0 1,646.4 1,159.2 1,614.6 1,230.0 1,641.9 31,106.2 51,510.7

Northeastern Offshore 724.8 289.9 785.3 303.4 882.0 343.3 11,981.6 5,143.6

Cantarell 631.8 233.5 694.3 257.1 774.8 286.9 10,149.4 4,177.2

Ku-Maloob-Zaap 93.0 56.4 91.0 46.3 107.2 56.4 1,832.3 966.4

Southwestern Offshore 202.2 268.5 165.1 226.5 145.1 212.2 4,825.1 5,191.1

Abkatún-Pol-Chuc 181.3 226.7 148.5 189.9 131.0 180.4 4,642.5 4,802.6

Litoral de Tabasco 20.9 41.8 16.6 36.6 14.1 31.7 182.6 388.4

Northern 28.3 451.8 26.9 462.8 26.5 491.5 5,514.6 16,547.9

Burgos 0.0 361.2 0.0 367.5 0.0 376.2 33.3 8,091.0

Poza Rica-Altamira 28.1 41.0 26.8 39.1 26.3 40.5 5,408.1 7,355.3

Veracruz 0.2 49.5 0.1 56.2 0.1 74.9 73.1 1,101.6

Southern 185.7 636.3 181.9 621.9 176.4 594.9 8,784.8 24,628.1

Bellota-Jujo 71.9 113.3 73.7 106.7 71.3 100.9 2,548.0 3,957.2

Cinco Presidentes 11.2 16.0 12.6 20.6 13.6 21.4 1,661.5 2,002.4

Macuspana 0.2 49.5 0.6 48.3 0.9 53.8 12.3 5,266.3

Muspac 19.7 269.5 17.6 264.9 15.4 250.4 1,623.4 8,548.0

Samaria-Luna 82.6 188.0 77.5 181.4 75.2 168.3 2,939.7 4,854.2

Note: All the units are expressed at atmospheric conditions and assume 15.6° C and 14.7 lb of pressure per square inch.
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Pemex Exploración y Producción, Northeastern Offshore Region
Hydrocarbon Reserves as of January 1, 2004.

Original Volume Remaining Hydrocarbon Reserves Remaining Gas Reserves
Crude Oil Natural Gas Oil Equivalent Crude Oil Condensate Plant

Liquids*
Dry Gas

Equivalent**
Natural Gas Dry Gas

MMbbl Bcf MMbbl MMbbl MMbbl MMbbl MMboe Bcf Bcf

Total (3P) 52,985.0 23,785.8 15,550.6 14,040.2 341.6 437.2 731.6 6,437.4 3,805.2

Cantarell 38,726.4 18,162.2 10,854.0 9,773.9 256.1 308.2 515.7 4,671.4 2,682.4

Ku-Maloob-Zaap 14,258.6 5,623.6 4,696.7 4,266.3 85.5 129.0 215.9 1,766.0 1,122.8

Proved 51,260.8 23,348.6 9,689.7 8,594.4 250.6 315.9 528.7 4,683.9 2,749.7

Cantarell 37,570.3 17,889.6 7,906.0 7,051.3 203.5 243.6 407.6 3,697.3 2,120.1

Ku-Maloob-Zaap 13,690.5 5,459.0 1,783.7 1,543.2 47.2 72.3 121.1 986.6 629.6

Probable 168.2 31.2 4,427.5 4,122.6 65.8 89.4 149.7 1,279.4 778.3

Cantarell 0.0 0.0 1,650.0 1,522.2 30.3 36.5 61.1 552.5 317.8

Ku-Maloob-Zaap 168.2 31.2 2,777.5 2,600.5 35.6 52.9 88.5 726.9 460.5

2P 51,429.0 23,379.8 14,117.2 12,717.1 316.5 405.4 678.3 5,963.4 3,528.0

Cantarell 37,570.3 17,889.6 9,556.0 8,573.4 233.7 280.1 468.7 4,249.8 2,437.9

Ku-Maloob-Zaap 13,858.7 5,490.2 4,561.2 4,143.6 82.7 125.3 209.6 1,713.5 1,090.1

Possible 1,556.0 406.0 1,433.4 1,323.1 25.2 31.8 53.3 474.1 277.2

Cantarell 1,156.1 272.6 1,297.9 1,200.5 22.4 28.1 47.0 421.6 244.5

Ku-Maloob-Zaap 399.9 133.4 135.5 122.6 2.8 3.8 6.3 52.5 32.7

* Gas liquids from processing plants.
** The liquid obtained supposes a heat value equivalent to the Maya crude oil and an average mixture of the dry gas obtained at Cactus, Ciudad Pemex and Nuevo Pemex GPC.
Note: All the units are expressed at atmospheric conditions and assume 15.6° C and 14.7 lb of pressure per square inch.
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Hydrocarbon Reserves as of January 1, 2004.

Original Volume Remaining Hydrocarbon Reserves Remaining Gas Reserves
Crude Oil Natural Gas Oil Equivalent Crude Oil Condensate Plant

Liquids*
Dry Gas

Equivalent**
Natural Gas Dry Gas

MMbbl Bcf MMbbl MMbbl MMbbl MMbbl MMboe Bcf Bcf

Total (3P) 19,654.3 22,344.8 4,421.9 2,942.3 260.3 400.5 818.8 6,159.8 4,258.6

Abkatún-Pol-Chuc 14,092.1 13,896.6 1,396.6 1,000.1 77.8 118.8 199.9 1,777.9 1,039.5

Litoral de Tabasco 5,562.2 8,448.2 3,025.3 1,942.3 182.5 281.6 618.9 4,381.9 3,219.1

Proved 15,765.8 16,174.0 1,680.5 1,188.7 91.2 140.2 260.4 2,093.6 1,354.5

Abkatún-Pol-Chuc 13,125.4 13,175.3 889.6 623.0 52.3 79.9 134.4 1,189.7 698.9

Litoral de Tabasco 2,640.4 2,998.6 790.9 565.7 38.9 60.3 126.1 903.8 655.6

Probable 2,308.6 2,298.7 1,192.2 812.4 63.1 96.8 219.9 1,607.8 1,143.5

Abkatún-Pol-Chuc 738.0 437.0 371.4 275.4 18.8 28.8 48.4 434.3 251.6

Litoral de Tabasco 1,570.7 1,861.7 820.8 537.0 44.3 68.1 171.5 1,173.5 891.9

2P 18,074.4 18,472.7 2,872.7 2,001.1 154.3 237.0 480.3 3,701.4 2,498.0

Abkatún-Pol-Chuc 13,863.3 13,612.3 1,261.0 898.4 71.1 108.7 182.8 1,624.0 950.5

Litoral de Tabasco 4,211.1 4,860.4 1,611.8 1,102.7 83.2 128.3 297.5 2,077.4 1,547.5

Possible 1,579.8 3,872.1 1,549.1 941.2 106.0 163.5 338.5 2,458.4 1,760.6

Abkatún-Pol-Chuc 228.7 284.2 135.6 101.6 6.7 10.2 17.1 153.9 89.0

Litoral de Tabasco 1,351.1 3,587.9 1,413.5 839.6 99.3 153.3 321.4 2,304.5 1,671.6

* Gas liquids from processing plants.
** The liquid obtained supposes a heat value equivalent to the Maya crude oil and an average mixture of the dry gas obtained at Cactus, Ciudad Pemex and Nuevo Pemex GPC.
Note: All the units are expressed at atmospheric conditions and assume 15.6° C and 14.7 lb of pressure per square inch.
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Pemex Exploración y Producción, Northern Region
Hydrocarbon Reserves as of January 1, 2004.

Original Volume Remaining Hydrocarbon Reserves Remaining Gas Reserves
Crude Oil Natural Gas Oil Equivalent Crude Oil Condensate Plant

Liquids*
Dry Gas

Equivalent**
Natural Gas Dry Gas

MMbbl Bcf MMbbl MMbbl MMbbl MMbbl MMboe Bcf Bcf

Total (3P) 165,752.7 118,763.0 20,884.9 13,195.5 62.8 1,497.4 6,129.2 38,973.7 31,877.5

Burgos 171.0 19,317.7 1,084.5 8.2 60.9 90.3 925.0 5,096.7 4,811.0

Poza Rica-Altamira 165,127.3 96,369.9 19,657.3 13,179.7 0.0 1,400.5 5,077.2 33,193.0 26,406.0

Veracruz 454.4 3,075.4 143.1 7.6 1.8 6.6 127.0 684.0 660.5

Proved 39,032.6 59,886.9 1,768.6 959.4 22.4 101.3 685.5 4,157.4 3,565.3

Burgos 130.2 13,597.8 396.8 0.8 20.6 30.6 344.8 1,900.7 1,793.2

Poza Rica-Altamira 38,448.0 43,617.6 1,278.4 957.8 0.0 65.0 255.7 1,800.8 1,329.8

Veracruz 454.4 2,671.5 93.4 0.8 1.8 5.7 85.1 455.9 442.4

Probable 79,509.8 33,345.7 9,450.2 6,300.4 18.4 643.3 2,488.0 16,091.9 12,940.1

Burgos 3.8 2,474.5 302.6 0.7 18.3 27.2 256.4 1,414.9 1,333.6

Poza Rica-Altamira 79,506.0 30,753.1 9,133.8 6,299.7 0.0 616.0 2,218.1 14,606.2 11,536.1

Veracruz 0.0 118.1 13.8 0.0 0.0 0.2 13.5 70.9 70.4

2P 118,542.4 93,232.7 11,218.8 7,259.8 40.8 744.7 3,173.6 20,249.4 16,505.5

Burgos 134.0 16,072.3 699.4 1.5 39.0 57.8 601.2 3,315.6 3,126.8

Poza Rica-Altamira 117,954.0 74,370.7 10,412.2 7,257.5 0.0 681.0 2,473.8 16,407.0 12,865.9

Veracruz 454.4 2,789.7 107.2 0.8 1.8 5.9 98.6 526.7 512.8

Possible 47,210.3 25,530.3 9,666.1 5,935.7 22.0 752.8 2,955.6 18,724.3 15,372.0

Burgos 37.1 3,245.3 385.1 6.7 22.0 32.5 323.8 1,781.1 1,684.2

Poza Rica-Altamira 47,173.3 21,999.2 9,245.1 5,922.2 0.0 719.5 2,603.4 16,786.0 13,540.1

Veracruz 0.0 285.8 35.9 6.8 0.0 0.7 28.4 157.2 147.7

* Gas liquids from processing plants.
** The liquid obtained supposes a heat value equivalent to the Maya crude oil and an average mixture of the dry gas obtained at Cactus, Ciudad Pemex and Nuevo Pemex GPC.
Note: All the units are expressed at atmospheric conditions and assume 15.6° C and 14.7 lb of pressure per square inch.
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Original Volume Remaining Hydrocarbon Reserves Remaining Gas Reserves
Crude Oil Natural Gas Oil Equivalent Crude Oil Condensate Plant

Liquids*
Dry Gas

Equivalent**
Natural Gas Dry Gas

MMbbl Bcf MMbbl MMbbl MMbbl MMbbl MMboe Bcf Bcf

Total (3P) 37,140.6 69,771.9 7,183.6 4,210.9 127.0 1,102.3 1,743.4 12,321.9 9,067.1

Bellota-Jujo 10,503.4 13,352.2 2,060.1 1,278.4 69.2 291.8 420.6 3,030.3 2,187.7

Cinco Presidentes 6,754.6 6,496.5 555.7 456.9 0.0 31.9 66.8 565.0 347.7

Macuspana 414.7 8,457.8 434.5 101.4 1.7 82.8 248.6 1,424.3 1,293.2

Muspac 6,901.0 24,511.2 1,172.9 406.7 19.8 303.9 442.4 3,337.1 2,301.1

Samaria-Luna 12,566.8 16,954.1 2,960.5 1,967.6 36.3 391.8 564.8 3,965.2 2,937.4

Proved 36,430.0 68,582.7 5,756.3 3,377.1 112.6 885.9 1,380.7 9,805.3 7,181.0

Bellota-Jujo 10,207.3 13,167.4 1,775.8 1,085.8 62.6 257.0 370.4 2,671.4 1,926.4

Cinco Presidentes 6,752.5 6,472.9 297.9 236.6 0.0 19.6 41.7 316.9 216.8

Macuspana 299.6 8,131.5 183.9 30.4 1.6 25.1 126.8 707.5 659.4

Muspac 6,752.7 24,110.8 806.6 240.6 14.4 226.1 325.6 2,484.5 1,693.3

Samaria-Luna 12,417.9 16,700.2 2,692.1 1,783.7 33.9 358.2 516.3 3,625.0 2,685.1

Probable 634.5 772.0 935.1 578.7 10.6 129.8 216.1 1,494.8 1,124.1

Bellota-Jujo 296.1 184.8 256.4 187.9 5.1 26.0 37.4 267.8 194.7

Cinco Presidentes 2.1 23.6 83.8 70.9 0.0 4.2 8.7 74.7 45.0

Macuspana 107.9 78.1 152.9 52.5 0.1 32.2 68.2 400.8 354.5

Muspac 137.1 398.0 214.3 107.4 3.1 40.6 63.2 478.7 328.7

Samaria-Luna 91.2 87.5 227.7 159.9 2.3 26.9 38.7 272.8 201.2

2P 37,064.5 69,354.7 6,691.4 3,955.8 123.1 1,015.7 1,596.8 11,300.1 8,305.1

Bellota-Jujo 10,503.4 13,352.2 2,032.2 1,273.6 67.7 283.0 407.8 2,939.2 2,121.1

Cinco Presidentes 6,754.6 6,496.5 381.7 307.5 0.0 23.8 50.3 391.6 261.8

Macuspana 407.5 8,209.6 336.8 83.0 1.7 57.2 194.9 1,108.3 1,013.9

Muspac 6,889.7 24,508.8 1,021.0 348.0 17.5 266.6 388.8 2,963.2 2,021.9

Samaria-Luna 12,509.2 16,787.6 2,919.8 1,943.6 36.2 385.0 555.0 3,897.8 2,886.3

Possible 76.2 417.2 492.1 255.1 3.9 86.6 146.5 1,021.9 762.0

Bellota-Jujo 0.0 0.0 27.9 4.7 1.5 8.9 12.8 91.0 66.6

Cinco Presidentes 0.0 0.0 174.0 149.4 0.0 8.1 16.5 173.5 85.8

Macuspana 7.2 248.3 97.7 18.4 0.0 25.5 53.7 316.0 279.3

Muspac 11.3 2.5 151.9 58.7 2.3 37.3 53.7 374.0 279.2

Samaria-Luna 57.7 166.4 40.7 23.9 0.1 6.8 9.8 67.5 51.1

* Gas liquids from processing plants.
** The liquid obtained supposes a heat value equivalent to the Maya crude oil and an average mixture of the dry gas obtained at Cactus, Ciudad Pemex and Nuevo Pemex GPC.
Note: All the units are expressed at atmospheric conditions and assume 15.6° C and 14.7 lb of pressure per square inch.


