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ARTICULO
PROBLEMS OF EOCENE CORRELATION IN LAKE MARACAIBO, VENEZUELAL
by G.A. Young?2
Abstract

Correlation of the Eocene sediments in the area of Lake Maracaibo is difficult,
because of rapidly changing lithic facies, and the designation of an appropriate
stratigraphic nomenclature is hindered by several factors and the resulting problems
that have been created. Poorly exposed outcrops and the varied facies changes are
those factors primarily recognizable for the inadequate formational descriptions,
usage of informal names, usage of private names by operating geologists, differences
of opinion as to interpretation of informally named formations, and the application
of published names, many of which were unsuitable, to all areas of the subsurface of
Lake Maracaibo. The application of the B-C group nomenclature to areas of the Lake
other than Tia Juana and Centro Lago is believed to be ill-advised and the disad-
vantages are considered to be: 1) the unit numbers have to be grouped together to
- fit the lithology (i.e. B-6/8); 2) the intermediate unit tops are often placed at
relatively proportional intervals with the unfortunate intimation that the tops of
the sand beds are correlative; 3) the correlation, being uncertain, necessitates the
use of question marks before most numbers.

It is pointed out that major lithic units (magnafacies) do exist and that these
extend, with persistent lithology, for considerable distances, crossing time lines,
until they interfinger with other lithic units. For the Lake area, six units com-
prise the Eocene section: Pauji shale, upper sand member of the El Mene formation,
lower shale member of the El Mene, Misoa sandstone, upper shale member of the
Trujiilo formation and lower sandstone member of the Trujillo. Formal names are
not proposed for these members (magnafacies) in this paper.

Resumen

La correlacién de los sedimentos del Eoceno en el drea del Lago de Maracaibo es
muy dificil debido esencialmente a los rdpidos cambios de facies liticas en esa re-
gién. La designacidén de una nomenclatura estratigridfica apropiada ha sido obstacu-
lizada por varios factores adversos y por los problemas que estos han creado. La
deficiencia de los afloramientos sumada a los cambios de facies son los factores ad-
versos primordiales responsables por las descripciones deficientes de las formaciones.
Esto ha dado lugar a una serie de procedimientos inadecuados tales como: El uso de
nombres indebidos y de nomenclaturas privadas por parte de los geblogos operantes.
Las diferencias de opinidén surgidas en la interpretacién de las descripciones de for-
maciones que han sido informalmente bautizadas. E1 uso de nombres ya publicados,
muchos de los cuales son inadecuados para ser aplicados a todas las dreas del sub-
suelo del Lago de Maracaibo. Un ejemplo es el uso de la nomenclatura del grupo de

lManuscript received 28 July 1961. Presented before the A.V.G.M.P. on 20 December,
1960 in Caracas and before the Soc. Geoldgica de Venezuela Occidental on 22 March,
1961 in Maracaibo. Published with the permission of the Mene Grande 0il Company.

2Geologist, Mene Grande 0il Company, Caracas.
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arenas B-C para areas del lago fuera de la regién de Tia Juana y Centro Lago. Se
cree que la prdctica es inadecuada por las sigulentes razones: a) Hay que agrupar
varios nimeros para que correspondan con la litologia, por ejemplo, B-6/8. b) Los
topes de las unidades intermediarias son puestos con frecuencia a intervalos relati-
vamente proporcionales, asumiendo que los topes de las drenas son correlativos.

¢) Debido a que la correlacién de estas arenas es dudosa, se recurre al uso de signos
de interrogacidén acompafiandoc a los nidmeros.

Se hace la advertencia de que si existen unidades litolégicas mayores (magna-
facies) las cuales cruzan las lineas de tiempo, y las que se extienden por distancias
considerables hasta interdigitarse con otras unidades vecinas.

En el Eoceno del Lago de Maracaibe hay seis unidades litoldégicas mayores (magna-
facies) bien determinadas a saber:

1) Las lutitas Paupji

2) E1l miembro superior areniceo de la formacién E1 Mene
3) El miembro inferior lutitico de El Mene

4) Las arenas Misoa -

5) El miembro superior lutitico de la formacién Trujillo
6) El miembro arendceo inferior de la formacién Trujillo

No se  proponen nombres formales u oficiales para estas unidades en el presente”
trabajo. :
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Introduction

The designation of a stratigraphic nomenclature for the rock assemblages of
Eocene age occurring in the Lake Maracaibo area is a difficult matter, both for the
regional correlation of large units and for the local correlation of sand beds. At-
tempts to find a logical nomenclature that adequately describes the lithic units of
the varied facies of the rock assemblages bog down because of a multiplicity of fac-
tors: poorly exposed outcrops, inadequate formational descriptions, usage of informal
names, continuous facies changes and difficulties of correlation. Yet it would seem
desirable to set up a system of nomenclature for Eocene sediments based upon tﬁe
lithic units as they exist in the subsurface of the drilled areas of the Lake
Maracaibo instead of attempting to conform to a system derived from inadequately de-
fined formations found in outcrops.

It is the purpose of this paper to examine the problems concerning nomenclature
and correlation within the Lake Maracaibo area and to suggest, as a partial solution
for the problem, a lithological breakdown of the Eocene sequence into six major
lithic units. Most of the discussion concerns the northeastern part of the lake
area (the Bolivar Coastal Fields, Ceuta, Centro del Lago and Lama areas) because

- these heavily drilled areas provide most of the subsurface data and because it is

the area for which a good subsurface nomenclature is required.

Review of published nomenclature

The stratigraphic names applied to the Eocene sediments were given in the or-
dinary way; outcrops were examined, described and named. However, in the Maracaibo
Basin, where only portions of the Eocene sediments are exposed, this obviously re-
sulted in a piecemeal recognition of the sediments. To add to the difficulty, few
of the type sections were published with detailed lists of lithologic units or with

columnar sections, so that the arrangement of sands and shales within most of the
Sections are unknown.

Thus the names that were applied to the Eocene had only a gross significance at
?est, and the attempts to relate oneoutcrop area with another were also, necessarily,
in a 'gross sense. With the penetration of the subsurface in Lake Maracaibo, there was
a time-honored tendency to relate the newly discovered sections to the names from the
outcrop areas. Since the stratigraphic position of the local sequence could not be
determined exactly, the names could only be used to demonstrate a generalized rela-
tionship (usually basgd upon biostratigraphic correlation) with the outcrop rocks.

Many articles have been written attempting to correlate outcrop with outcrop
and outcrop with subsurface. Among the many comprehensive articles, I should like
to mention several important ones: Sutton (1:1946) compiled information .on all the

formations in the Maracaibo Basin, with data on lithology, distribution, age and cor-

relation; he did not provide columnar sections or electric logs. - The staff of the
CaribbeanPetroleum‘Company (2:1948) described eleven fields in the Maracaibo Basin
in some detail, but for the main part, did not propose formal stratigraphic names
for the sections shown. Schaub (1948) pointed out and discussed some of the diffi-~
cglties hampering correlation, and some differences of opinion with Sutton.

Gonzalez de Juana (3:1951) ably summarized information on the gross correlatioms.
M?ncher et al. (4:1951) provided resumés on the stratigraphy and structure of major
fields “The B-group nomenclature for the Bolivar Coast Fields was published for the
first time, on a diagrammatic cross-section (p. 737), but without explanation. The
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paper by Young et al. (5:1956) contained an electric log type section for the Eocene
in the Lake area, showing the B- and C-sand group nomenclature (p. 80)1, as well as
the electric logs of partial Eocene sections in La Paz (p. 65) and Mene Grande (p.76)
fields. Miller et al. (6:1958) display a very good correlation chart for Eocene
sediments. Miiller also discusses the étratigraphy as related to paleoecology of en-
vironments and provides a contour and isopach map of the Eocene. Borger and Lenert
(7:1959) show the same B- and C-sand group type section as Young et al. but slightly
modified.

These papers have been mentioned to show the range of the more recently published

material covering the Maracaibo Basin and to illustrate how little has been published
about the detailed stratigraphy of the subsurface in the Lake Maracaibo area. '

Eocene formational names

The distribution of Eocene type localities and reference sections is shown on
Figure 1. The Las Flores and Potreritos formations (l: pp.1675-1683), named from

outcrops in the northeast of District Bolfvar, were used to designate subsurface sec-

tions, but were dropped by most companies because of the ambiguity of the terms.

The El Mene formation (8: p.93), defined from an outcrop extending along the Lake
shore, has been used, mainly by the Mene Grande 0il Co., to designate the Eocene sedi-
ments overlying the Misca formation in the subsurface. The Ambrosio formation (8:
p. 95) was named from the village of Ambrosio although the type section is in wells
of the Ambrosio field but there is no type log, electric log nor columnar section
for this thin Eocene section penetrated by.:the wells in the Icotea syncline. The
Pueblo Viejo formation (2: p. 525) is represented by a type electric log (8: p.532)
and can be recognized easily in the subsurface of the Pueblo Viejo area. The Misoa
(9: p. 678) and Trujillo formations (10: p.175-6) are the formation names used prin-
cipally in the subsurface by most workers, but even though they have been .discussed
in many publications, the lithology has never been described in detail. Only a re-

‘pPresentative columnar section and an electric log of the uppermost part have been

published. The Pauji formation (11: p.242) is probably the- best known of the Eocene
formations and columnar sections and electric logs have been published. The de-
scriptions of the formations that outcrop around the southern part of the basins,
formations such as Rancherfa (12), Valle Hondo (13: p. 479), Caus (11l: p.238),
Escuque (12), Carbonera (14: p.1196), Omuquena (l: p.1673), etc., all indicate the
facies changes that have taken place in the basin, but these formations are too
distant to have any effect upon the Eocene nomenclature to be applied in the Lake
area.

In the northern Mara area, the formations Orumo (8: p.93), Mostrencos (8: p.
91) and Paso Diablo (8: p. 90) were named from outcrops that represent the lower
part of the Eocene section; however, the exact correlation with the rock sequence
in the central Lake is still controversial. The Concepcién formation (2: p. 588),
applied to the Eocene sequence in the wells of Concepcidén field, is represented by
an electric log (2: p. 586) and a generalized columnar section. This formation
name has been used principally by Shell for the C-sand group in the Lake area.

1 . i

The electric log type section for B~ and C-units was prepared by F.W.  Johnson,
Chief Geologist of the Creole Petroleum Corp. The limits of the units have been
modified slightly by Borger and Lenert, also with the Creole Petroleum Corp.




Fig. 2. Young.
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Problems of nomenclature

There are many problems that arise when one tries to adhere to the published
nomenclature. .Some problems are inherent in the nomenclature and others are due
to lack of data and the consequent differences of interpretation and opinion. Some
of the more obvious problems can be listed, as follows:

1.

-Many of the formations that have been described from outcrops do not have
accurate nor detailed columnar sections, nor cross-sections for detailed
correlation. Many formations do not have type sections nor type logs.

Some of the formations have been named from inadequately exposed sections;

-in some cases the top and/or bottom sections of the formation were unknown

at the time the formations were named. Consequently, thicknesses of the
sections as well as the types of formational contacts and the names of the
adjacent formations had to be assumed. Obviously, complete and detailed
information as to the lithic character of these formations was unknown, and
in many cases, is still unknown.

In general, the lithologies of the outcropping formations, being several
kilometers distant, are not representative of the lithologic sequences
found in the subsurface sections present in the Lake Maracaibo area due to

the rapid lateral facies changes that took place during the deposition of
the Eocene.

Due to the conditions mentioned above, there has always been considerable
difference of opinion as to the relationships of subsurface units, such as
the B and C groups, the Pueblo Viejo formation, etc., to the outcrop for-
mations. The differences of opinion among four of the operating eil com-
panies are illustrated by Figure 2. These differences are difficult to
reconcile and even if the solution were to be found, habits of usage and ‘
the correlations listed on thousands of logs tend to bind the operating ge-

-ologists to the nomenclatures to which they are accustomed. This then is

a major'problem and one requiring a decision among the operating companies.
If possible the proper formations for the rock assemblages in the Lake
should be determined; however, since that does not seem fo be feasible with
the present extent of our knowledge, it would be proper to assign new for-
mational names based upon the lithologic units as we know them.

In addition to difficulties in correlation of formational nomenclature, it
is also difficult to correlate sand and shale beds within formations or
even within members. Berger and Lenert (7) summarized the problem of cor-
relation precisely: "The Trujillo formation has.been subdivided rather ar-
bitrarily into seven members; namely the C-7-X through C-1-X (from Bottom
to top). Due to the lack of diagnostic fossils and fairly rapid lateral
changes in sand development, the subdivision of the Trujillo by the elec-
tric log is often difficult to make without a tie-in to either the overly-
ing B-6-X sandstone or the underlying Guasare formation.'" To reiterate,
the C-X units (and the B-X units as well) have been assigned arbitrarily;
they are not based upon group differences in lithologies, but rather they
are units of more or less equal thickness, the tops of which are placed

on prominent or convenient sand beds that appear to have appreciable lat-
eral extent (see Fig. 3).
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6. The B-C group units, which have proven to be of considerable convenience in

the Tia Juana area, have been extended, or attempts have been made to ex-
tend thgmﬂ over the entire Lake area; however, each worker has extended or
correlated these units in a different way. Some have interpreted the gen-

eral thinning of the Eocene sequence to the south and to the west as having
Some believe

taken place through the gradual thinning of each B and C unit.
that most of thinning takes place in certain of the units; for example, the
B-3, C~1, C-3, whereas other units, although they thin slightly, maintain
their thicknesses in proportion to the others., Others believe that some of
the thinning is accomplished by non-depositional hiatuses or by actual ero-
sional hiatuses. There is no doubt that the correlation is difficult,
Nevertheless, it is also apparent that certain B and C tops are persistent,
and that other intermediate B and C tops are only spaced conveniently be-=
tween those markers. Thus the B and C units are really used, outside of

the type area, as one would use a yardstick to subdivide the major lithic
assemblages.

This problem then poses a question of nomenclatural procedure: Should a
nomenclature, adapted to the stratigraphic sequence in one area of the Lake
Maracaibo, be forcibly applied to the rock assemblages in other areas of
the Lake, even if it is not necessarily suitable for lithologic subdivision
of the sequence except perhaps on a gross scale?

Problems in the application of the B-C nomenclature

To illustrate the problem of the application of the B-C group nomenclature, a
north-south section along the coast from the Tfa Juana area to the Ceuta area is
shown by Figure 4. Over a distance of 30 kilometers, there is considerable thinning
»that amounts to over 4000 feet in the Trujillo formation alone. If we consider that
all the"B and C units thin more or less equally, then we must interpolate the tops
of.the weaker' units into the major subdivisions. For example, the top of the C-4,
whlqh ?epresents the top of the predominantly sandy section of the lower Trujillo
formation, is discernible in both the Puebie Viejo and Ceuta areas, but, whereas the
C-4 to C-7 section of Pueblo Viejo may be divided into units that somewhat resemble
the ?ype units, any such subdivision in the Ceuta area is purely fanciful. Thé same
%pplles”to the other major :ock divisions: within the B-6 to B-9, the tops of the

wgaker units are placed wherever there are convenient shale breaks separating the
adjacent sand. Within the C-1 to C-3 shale grouping, the C~2 is placed on the top
of a convenient sand near the required thickness for the C-1.

Protagonists of the hiatus theory utilize the erosional disconformities to ex-
pla;:Ln additional or extraneous thickening or thinning of the section; for example,
a hiatus at the base of the B-9 would explain why the C-1 is thicker than it should
be in cases where the ""C-2" sand appears to be low in the section, or conversely,
explain why the C-1 unit is thin if the C-2 sand is apparently high in the section.

_ Without doubt, all of these concepts have some bases and it is believed that,
within local areas, some of these units can be shown to thin equally or at the same
rate, that some selected intervals do seem to thin at a greater rate than others,
and that some units are thinned by erosion or non-deposition.

P Moreover, in an attempt toc piece together the péleoecology of the Maracaibo
asin as.a whole, it becomes obvious that the entire area was not covered by the
Same environment at the same time. Thus, for example, the environment in which the
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B-3 unit of Tia Juana was deposited does not appear to have extended over the Lake
area at one time (see Fig. 5). Rather, as one would expect, there were many and
varied environments present, from the continental fans of the La Sierra formation

(8: p. 89) in the west to the marine reefs of the Paloma Alta formation (15: p.115)
in the east. v

Thus it is the contention of the author that the thinning of the major rock as-
semblages is a function of the rapid continuous facies changes and that the major
lithologic units are essentially magnafaciesl (see Fig. 6). The upper member of the
El Mene formation (Meneg nomenclature) constitutes a major rock assemblage that can
be traced from Tfa Juana to Ceuta, but it is felt that some of the apparent lateral
changes ‘and differences in sand ratios and sand characteristics are due to the pres-—.
ence of different sandstone beds, of different ages, being progressively added and
grouped into the lithic unit to form a magnafacies (Fig. 7). An attempt to trace
the chromnologic deposition during any instant of time would show a continuous change
of lateral lithologic and faunal facies; for example, the EM-10 (or B-2) in Tia Juana
(shore) is a lignitic shale, which contains a Trochammina inflata marsh fauna, that
was deposited contemporaneously with some part of the B-1, poorly sorted sandstones
containing outer bar Quinqueloculina - Textularia faunas,and farther south, with some
part of the Pauji formation, black shales containing neritic marine faunas. Thus
chronologic deposition lines pass through various magnafacies (shown by Fig. 5).

In the center part of the Lake Maracaibo, one encounters similar types of facies
changes (Fig. 8). 1In the type area - the Tia Juana Lake area - the B and C units
show distinguishable lithic characteristics. - However, to the south in the northern
Central Lake area, the B-6/B-8 sands have merged, a thick sand appears near the C-1/
C~2 contact and the C-4/C-7 section is considerably thinner. The B-C nomenclature
can still be applied, but one should consider carefully whether or not the denomina-
tion of the tops of the weaker units (i.e. B-7 or B-8 sands) are really correlation

points or just convenient shale breaks or sand tops that occur at about the right
place in the section.

Farther south in the Central Lake area, the Eocene section can be subdivided
lithically into five assemblages: an upper massive sand group, a massive shale and
siltstone group, another massive sand group, a predominantly shale group with inter-
calated sand beds, and a basal massive sand sequence. Again the B-C nomenclature
has been applied, but now the correlation#is more 'difficult. The upper sand group,
because it is above a shale group that overlies the B-6, has been called variously
B-1, B-2, B-3, and B-1/B-3. The shale group, depending upon the ideas of each
worker, is called B-3/B-5, B-2/B-5 and so on to fit with the overlying and underly-
ing sand sectioms.- The next lower sand section, which includes the B-6, can no
longer be subdivided logically even by the most avid of splitters, and so is gener-
ally called B-5/B-8 or B-6/B-9, etc.

This. jumble of numbers can hardly be called a nomenclature: it is only an un-—
certain grouping of lithic features that appear to simulate a correlative relation-
ship to the type section of the B-C units. But it is not a nomenclature that suits
the rock assemblages. It does not utilize the best correlative features of the sed-
iments nor does it group the lithologies so as to form properly defined lithologic

‘members .

1A term proposed by Caster (16: p. 19) to distinguish each major group of deposits
that represent a particular environment of deposition and maintain a similar lith-

ology. It irregularly transgresses time stratigraphic lines and it shifts in geo-
graphic placement.




‘electrolog units, or magnafacies (lithic) units.
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The foregoing comments are not meant to disparage the use of the B-C nomencla-
ture in areas where it can be applied readily and with sense, but rather to point out
the futility of trying to apply a nomenclature that does not fit the section. The
disadvantages of using the B~C units in areas such as southern Central Lake and Ceuta
are several: 1) The unit names (or numbers) have to be grouped together to accommo-
date the lithology (i.e. B-6/B-8, as mentioned above); 2) the unit tops are not
placed on true correlation points but on some conveniently located sand or shale bed,
with the unfortunate intimation that the tops are correlative; 3) the correlation,
being uncertain, necessitates the use of question marks before most unit names (i.e.
?C-5, ?C~6, ?C-7) or blank spaces on most logs between major correlation points (i.e.
top C-4 to base C-7). Because of this uncertainty, the names as applied to any sec-—
tion are in a continual state of flux, since they are changed with each later and
"petter" correlation when compared with sections from more recently drilled wells
nearer to the type-section area.

Much of this uncertainty is due to the fact that these B and C groups have never
been defined. No one knows if they are supposed to be chronologic units, strict
Each worker has followed his own
idea and has extended the correlation accordingly.

These problems that have been pointed out, express the rather unfortunate sta-
tus of our Eocene stratigraphy, If we were to name each lithic group in each area,
then we possibly could have a perplexity of names that would obscure the regional
stratigraphy and create unnecessary complications in the correlation of adjacent
areas, If we continue to extend the use of the B and C units, we maintain our state
of uncertainty and are committed to a bastardized type of nomenclature in outlying
areas, such as Ceuta, even though we know well the entire Eocene sequence.

‘Major lithologic units of the Eocene

Although the Eocene stratigraphy is complex, with’many variable, lateral in-
terfingerings of 1ithologieé, it is also evident that there are a few persistent
assemblages of rocks, which appear to be magnafacies, that extend throughout the
Lake area. It would seem plausible to unify our Eocene nomenclature and resolve
the problem of the B-C groups, by utilizing these persistent lithologic units
(magnafacies) which encompass lithologies of similar facies,in regional correlation
and application. It is the suggestion of the author that a simple set of names be
applied to these magnafacies and that they be considered as members (because they
represent consistent lithologies) of the formational nomenclature. In this way
each worker would know the type of units he is attempting to correlate. For example,
he would know that the assemblage of sandstones underlying the Pauji formation is al-
ways the same magnafacies (i.e., upper member, El Mene formation) and would not be
faced with the uncertainty of whether or not the sandstones were the B-1/B-2 units
(the B~2 top is usually meaningless) or a lateral facies of the B~-3/B~4 shales.

A set of names for the major units has the advantage that they are not sugges-
tive of the B-C correlation. Also, these major magnafacies units may be subdivided
in each area according to the actual lithology present instead of by supposed corre-
lation points. -

The major rock assemblages of the Tia Juana (land) to Ceuta area can be de-
scribed briefly as follows:
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| Thickness
Description % Sandstone (Ceuta) Informal Name
Shale assemblage: predominantly 5% 2100+ Pauji shale fm,
shale with a few intercalated
sandstone beds.
Sandstone and siltstone assemblage: 45% 800" Upper Member
predominantly thin bedded sandstone E1 Mene fm.
and siltstone interbedded with thin
shale beds.
Shale assemblage: mainly shale and 18% 950" Lower Member
siltstone with numerous intercalated El Mene fm.
sandstone beds, some up to 20 or 390
feet thick.,
Sandstone assemblage: dominantly 60% 600" Misoa fm.
sandstone, massive 30- to 100-foot ‘
beds,; with a few thin-bedded shales.
Shale assemblage: predominantly shale 15-20% 1250° Upper Member
with numerous intercalated sandstone Trujilio fm.
beds, ranging from 5 to 60 feet thick.
Sandstone assemblage: mainly massive 60% 1200°' Lower Member

- sandstone and siltstone with numerous

Trujillo fm.
thin shale beds.

The terms Upper and Lower have been mentiecned as informal mames to designate
the members of the E1 Mene formation and the Trujillo formation as they are being
discussed in this paper. (Actually, the terms are consistent with the divisiemns of
the E1 Mene formation into upper and lower members designated in the Stratigraphic
Lexicon, 17, p. 205.) It is not within the scope of this paper to propose formal
names for these lithic units but rather to point up the fact that the units do exist.

-Any formal names should be proposed in accordance with the Code of Stratigraphic

Nomenclature (Bull., A.A.P.G., vol. 45, no. 5, pp. 645-665) and should be accompa-
nied by clearly described type sections or type wells with all available electric and
radicactive curves and core data at a readable scale.

Use in reserveir work : "~

Although these proposed units are especially suitable for regional work, the
units were originally devised for reservoir and reserves work because the uncertain-
ties of correlation have kept the sand electrolog nemenclature in a state of flux.
In several cases the name of the objective sand on a drilling -program had to be
changed to another name upen completion and changed yet again the following year
{on the basis of revised regional correlation) seo that each year the production re-
Ports and reserve estimates were confused.

In these rather thick rock units, especially the E1 Mene Lower Member and the
Trujillo Lower Member, the sand reservoirs may be designated by two methods: the
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producing sand unit as defined by the discovery well for that particular reservoir,
or as electrolog units of small groups of sand and shale beds that are persistent
subdivisions of the major lithic unit.

In the discovery-well method, a' sand reservoir that is being produced for the
first time, for example, in the Lower Member, E1 Mene (abbr. EML), would be desig-
nated by that well; i.e. EML/75-Z-1X. As other sand reservoirs in the Lower Member
are found to be productive, they would be designated by their respective discovery
wells. Sands that are not productives are not named; as most of the sands are lenti-
cular and not persistent over the disBance of twe or three locations, there is no
need for names. However, with this méthod, one cannot distinguish, from the reserv-
ocir name alone, whether one sand reservoir is above or below another within the major
lithic unit; nevertheless, it is a question of whether or not it makes any real dif-
ference. Structure and isopach maps would be drawn on the individual sand reservoirs
for reserves calculations and reservoir studies.

Even if the limits of the B/C units were to be arbitrarily fixed at certain
points within each field, the smaller sized B/C units would provide only a slightly
better idea of relative stratigraphic position than does the use of the larger Upper
and Lower members because each B and C unit also contains three or four prospective
sand beds.

The problem of relative position can best be solved by means of a finely sub-
divided grouping of persistent beds, which would be set up in accord with the 1lith-
ology of each field or area and named or numbered as desired. For example, in the
Ceuta area, the Lower Member, El Mene, contains four productive horizons and the
‘section contains nine minor lithic units, which can be numbered EML-1 to -9. The
EML-1 unit is a shale (with little chance of the development of a sand bed) and
EML-2 is a persistent sand (EML/75-Z-1X reservoir) over most of the Ceuta field. If
a sand does develop in EML-1, or two sands develop in EML~2, these units can be fur-
ther broken down by the decimal system; i.e., EML-1.1, EML-1.2, etc.

This system provides both names for any correlation points that may be desired

and an exact sand reservoir nomenclature that describes the location of each sand in
the section when combined with the discovery well; i.e. EML-2/75-Z-1X.

-Use in regional correlation

Although this paper is concerned primarily with the Eocene sequence in the
northeastern part of the Lake Maracaibo area, the proposed magnafacies units can be
extended readily to other parts of the Maracaibo Basin where they are gradually re-
placed by, or interfinger with, other lithic facies. As an example, the sandstone
facies disappear toward the eastern part of the Basin and reefal limestone facies
appear : the Rio Grande/Paloma Alta limestones appear in the upper Pauji and lower
Mene Grande formations, the Cerro Venado limestone in the middle Pauji and the
Churuguarita limestones in the upper part of and overlying the Pauji formation.

The extension of the proposed units to the west are depicted on the cross-
section El Centro to Rio Raya (Fig. 9), which shows the true thickness relationships
of the members and formations. The age relationships and the lateral and vertical
lithologic facies changes are illustrated diagrammatically on the Correlation Chart
(Fig. 10). This ghart is a synthesis of the author's concepts of the interplay of
shifting lithologic environments of deposition during Eocene time.
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SUPPLEMENT

This paper was written originally as an introduction to a symposium on Eocene
correlation which was to be given before the Asociacién Venezolana de Geologia,
Mineria y Petr6leo. The purpose of this paper was only to point up the problems and
to leave the solutions to the other papers of the symposium. However, as the sympo-
sium was never organized, the scope of the paper was extended slightly and it was
presented by itself before the Asociacién Venezolana de Geologia, Mineria y Petrdleo
in December 1960 and before the Sociedad Geoldgica de Venezuela Occidental in March
1961 with the idea of stimulating thought and discussion on the problems of Eocene
stratigraphy. Mr. George De Coster of Creole, Maracaibo, presented an excellent dis-
cussion of the paper. A summary of the points made include the following:

1. "We (several Creole geologists in the Western Division Office and the
Exploration Section) agree that Eocene correlations are unsatisfactory and
that a concerted effort to improve them is desirable.

2. "We accept the basic concept of Mr. Young's lithostratigraphic subdivisions,

but this scheme is not applicable over the whole Maracaibo basin without
further modifications and additions.

3. "A type section should be designated for each lithostratigraphic unit, and
its name should be derived from this type section (e.g. lease title or
specific locality or feature).

4. "In some important details we disagree with the actual correlations pre-
sented by Mr. Young. These discrepancies need to be ironed .out before any
new scheme of nomenclature is adopted.

5. "Even though agreeing that the proposed nomenclature would assist regional
geologists, we believe it would have little use for operations geologists

and reservoir engineers, who need a nomenclature which will accommodate
individual sands and packets of sands.

6. ''For this last reason we believe a dual system of nomenclature of the Eocene
is necessary. One system should émbody the regional lithostratigraphic
units envisaged by Mr. Young. The other system should refer to operational

or electric-log units, essentially an improved version of the existing B-C
_ nomenclature."”

The last point, which is De Coster's solution, is quoted in full:

1. "We believe the subdivision of thé Eocene into the B and C members is practical

and applicable to at least the Cabimas, Tia Juana, Lagunillas and Central Lake
areas. Mr. Young is correct in pointing out that these units should have been,
or should be, formally named and described, and type wells chosen. The area in
which these units would be applied should be defined. And it should be empha-
sized that these are electric-log units, not lithostratigraphic units, and that
the extension of the correlations away from the type wells is on the basis of
electric-log correlations. .Separate systems of subdivisions should be estab-
lished for South Lake, for Ceuta-South Bachaquero, and for the major areas in
the Lake Maracaibo.
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2. "pPerhaps a dual system of subdivision of the Eocene is the answer, keeping very
clearly in mind the nature of each of the two subdivisions. This dual system
would include the following: :

a) "The subdivision of the Eocene of Lake Maracaibo into well defined
lithostratigraphic units, area by area where the units maintain their
homogeneity; and the litheostratigraphic correlation of these units
from one area to the other. This cemplies with Mr. Young's proposal
and his report would be a firm base for such a subdivisioen of the
Eocene for the eastern Lake Maracaibo area.

b) "The subdivision of the Eocene into sets of eleciric~log units which
would be applicable to delineated field areas and which would be the
-principal stratigraphic tocl for reservoir and subsurface geologistis
and engineers. These subdivisions would be carsfully described and
defined with type logs and type sections, and it would be clearly
stated that these were electric-log units and would be correlated on
this basis. The B and C members could be the system of subdivisions
for the Tf{a Juana -- Lagunillas, etc. area - provided that they were
carefully described and named, as suggested earlier,"

Although there are minor differences, which can be resolved by discussions, there
is general agreement that the Ecocens can be subdivided into major lithelogic umits and
that these units should be subdivided into a2 set of electric-log units that weuld be
spplicable to the different field areas.
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