Foraminiferal Assemblages and Palaeoenvironmental Inferences of the Lowermost Colon Formation
(Late Campanian): Catatumbo Basin, Colombia*

German David Patarroyo', Gustavo Torres’, Claudia Cardenas® and Daniel Rincon®

Search and Discovery Article #51173 (2015)**
Posted October 13, 2015

*Adapted from oral presentation given at AAPG Latin America and Caribbean Region, 20th Caribbean Geological Conference 2015, Port-of-Spain,
Trinidad & Tobago, West Indies, May 17-22, 2015
**Datapages © 2015 Serial rights given by author. For all other rights contact author directly.

'Grupo de Bioestratigrafia, ECOPETROL-ICP, CGA LTDA, Consultoria Geolégica y Ambiental, Bogota, Colombia (gdpatarroyo@gmail.com)

Abstract

The La Luna Formation is the main source rock in the Cretaceous successions of Catatumbo basin (northern Colombia) and the
Maracaibo area. However, few paleontological studies have focused on the contact with contiguous units such as the Colon
Formation. To clarify the possible paleoenvironments of this unit, the foraminiferal content of several wells in the basin were
examined for the lowermost Colon Formation and its contact with La Luna Formation.

For the lowermost Colon Formation, the foraminiferal assemblages are highly diverse, mainly composed by epifaunal benthic and
non-keeled planktonic foraminiferal suggesting well to moderately oxygenated conditions on an inner shelf. Taxa such as
Globotruncana spp., Rugoglobigerina spp., Siphogenerinoides spp., Anomalina spp., Pullenia cretacea, Praebulimina petroleana and
Haplophragmoides excavata are characteristic of this section of Colon Formation. In contrast, the upper part of La Luna Formation
contains less diversified foraminiferal assemblages with a high proportion of infaunal foraminiferal and biserial plancktonics,
suggesting an oxygen-depleted open marine environment, probably related to higher surface productivity. Taxa such as Bolivinoides
spp. (Bolivina explicata), Anomalina redmondi, Praebulimina spp., and Heterohelix spp. are found in this unit.

This contrast in foraminiferal assemblages and suggested paleoenvironments agrees with previous studies that propose a regional
discordance between the Colon and La Luna Formations in the Catatumbo basin. Furthermore, this contrast in the foraminiferal
assemblages has been observed in coeval successions in the Middle Magdalena Basin and the Perija Range.
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The microfossils of the lowermost
Colon Formation

e What we knew
e What we have found

e What must know
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WHAT WE KNEW ABOUT THE MICROFOSSILS OF
THE LOWERMOST COLON FORMATION...
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PREVIOUS WORKS

CONTRIBUTIONS FROM THE CUSHMAN
LABORATORY FOR FORAMINIFERAL RESEARCH

232. UPPER CRETACEOUS FORAMINIFERA FROM
SANTANDER DEL NORTE, COLOMBIA, 8. A.

By JOSEPH A. CUSHMAN and HoLLis D. HEDBERG

_ The medial Cretaceous Cogollo and La Luna limestone forma-

tions of northwestern Venezuela and northeastern Colombia are
overlain by a predominantly shale section of late Cretaceous age.
The lower portion of this section consists of about 1,500 feet of
gray highly foraminiferal shale (Colon shale). The upper por-
tion consists of about 1,200 feet of greenish-gray silty or sandy
sparingly foraminiferal shale (Mito Juan formation). A facies
development of thin marine limestones and ironstones in the
upper part of the Mito Juan formation is known as the Rio de
Oro formation and has yielded species of Sphenodiscus and
Coahutlites indicative of Maestrichtian age. The Mito Juan
formation is overlain by a series of alternating shales, sand-
stones, and coal beds of latest Cretaceous or early Tertiary age
included in the “Orocue” or “Third Coal” formation. (A synopsis
of formations in this region is given by Hedberg, H. D. and Sass,
L. C.. Boletin de Geologia y Mineria [Caracas], Vol. 1, Nos.,
2. 3, 4, pp. 73-115, 1937.)

The Upper Cretaceous shales are particularly well exposed in
the Barco Concession of the Department of Santander del Norte,
Colombia, north of the city of Cucuta and between the Rio
Sardinata and the Colombia-Venezuela, boundary (see sketch
map). Collections from numerous sections in this area have
shown that these sediments may be zoned readily on the basis
of foraminifera as follows (bottom to top) :

Pullenia cretaced zone
Lower 1,000 feet of Colon shale. Distinctive forms:

Pullenia cretacea Cushman
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TYPE SECTION OF THE SOCUY MEMBER (COLON FORMATION)
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Sellier de Civreaux (1952; PDVSA)
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FORAMINIFERA OF THE SOCUY MEMBER
(COLON FORMATION)

Sellier de Civreaux (1952)
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Foraminiferal biostratigraphy and paleoenvironments of the
Maastrichtian Colon mudstones of northern South America

1. Ignacis Martinez B,
fapravnnar, Dung J7 818-11, Megiite, Colomdil, Kb i

ABRSTRACT! The (Robatvacoss oapnea, fotmeras poir and it
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Late Cretaceous Anoxia and Lateral Microfacies Changes
in the Tres Esquinas Member, La Luna Formation,
Western Venezuela
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mrmsmmmq'mu Lang Formation is a
ife gnif i with chmnges
Jl‘lm‘.lmiplnmn: envirenmers ix the Morg-
onibo Baonin o the emd of the Lale Creloreoss. The wmif
marks the end of Lo Lano Formation sedimentary cyele
preserls results of| studies of sam-
p&ammmmﬁ uaruries), ondene
el core (Pertat, awmd from saismir aeross the Perian
Mwmmkﬁrﬂmﬁ
The Tres Member i3 three mters thick ix bath
looafions. fn Rip Gegruries ufcrop, if oovlains an
abumdant forawriniferol fauma dn addifion fo common olls-
chemipni materin!. Pertid core samples confiotn volsreinors
earbanale mafntz, scarce allockerioal materials, rore foro-
ungEna, o poor defnion ofminerad fackes, which moy

reflect b oowdifdons om Ehe sem [Toor
The o the Tres Esquinas Member resulied
froe alfered sea-foor during an episode of in-

dense teclords octictly i i :mnpw-rd'r.’z!nrmbo
Basin. The modified shalf” urmtion ended oRomic con-
difions on the sen Joor and led do increased erosion char-
actersis of the Tres Esquinas Mewmber:

INTRODUCTION

‘Thia Tres Esquinas Mambar of the La Lusa Formatton is
a glanconiin-rich phesphorits unit that reprosenis a
foandly diforant s.qnun.lnnﬂ anvircamant in the H';::
calbo Basis from the usdarlying units of La Lusa Forma
tiom (Gosh, 1984; da Homero, 1251, do Fomars and Aba-
rez, 1995; Erlich ot al., 1297). This Investigation comcares
the petrography and palecntology of the unit in twa local-
ties (Fig. 1) and thotr sigetficance in tarmsaf dopositiosal
eovironmant.

Tamaliz (1538} first described this unit as a distioctive
hortzen at the tap of La Lana Formation in Mdrida Stain.

Capprghe v B, SIPW Seclry for Sadimsmary Sesiagy)

Statnforth (1952) formally described the anit as green lay-
ars of sandy, clcaroous, Hsshiorous gavconite. Equiva-
lant horivees havo baon sdantifiod tn ather Andaan statos
and tn the Partjd foothills (Ranz, 1952; Ford and Houbelt,
563; Carmona, 1971; Van Hinte, 1976; Gosh, 18] (]
This phasphatic anit kas baan m:lnnd.oumm.qrrl:ll}l
# a kay markar for potroloum exploration in the Maracal-
bo Hasn. Although numaroas studies have bean carriad
aut in. ralatios fo the erigin and palesanviroemant of the
Trus Exquinas Mambar, the anit is sot yot astiraly usdar.

GEOLOGICAL SETTING

Stratigraphic Framawork
'Tha Tres Esquizas Mambar s the uppermast mombar of
La Lura Formation (Galea, 1965} (Fig- 2), the main potr-
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FORAMINIFERA OF THE MOLINO
FORMATION (~COLON FORMATION)

Martinez (1989)
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WHAT WE HAVE FOUND ABOUT THE MICROFOSSILS OF
THE LOWERMOST COLON FORMATION...
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ANALYZED WELLS OF THE CATATUMBO BASIN
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TRABAJAMOS

PALEOECOLOGICAL INFERENCES
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BENTHIIC FORAMINIFERA
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WHAT WE MUST KNOW ABOUT THE MICROFOSSILS OF
THE LOWERMOST COLON FORMATION...
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PALEOGEOGRAPHICAL EXTENSION
OF THE COLON FORAMINIFERA
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FORAMINIFERAL ASSEMBLAGES OF THE MMB PO
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FORAMINIFERAL ASSEMBLAGES OF THE PERIJA RANGE

== Outcrops of the
Molino Formation
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FORAMINIFERAL ASSEMBLAGES OF THE PERIJA RANGE | i

La Luna-3E well (ECOPETROL-ICP)
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FORAMINIFERAL BIOPROVINCES IN THE LATEST CRETACEOUS
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Reference sections

@Catatumbo Basin

@Perijé Range

@Middle Magdalena Basin

@ Eastern Venezuela (San Antonio Fm)
@Trinidad

(Naparima Hill; Guayaguayare Fms)

(6) DSDP Site 152

(@) DSDP Site 146

Western Interior Sea (Corsicana Fm)

Martinez (1989)
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COMMON FORAMINIFERA FROM THE NAVARRO GROUP (GULF COAST REGION)
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Frizzell (1954)
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FINAL REMARKS

e The microfossils of the lowermost Coldn
Formation are highly diverse, illustrating
“optimal” paleoenvironmental conditions.

e A clear faunal turnover is observed above the La
Luna-Colén contact, possibly recording a major
tectonic event.

e The paleoenviromental inferences and the
paleogeographical models for the Late
Campanian in northern South America could be
improved using those remarkable foraminiferal
assemblages... :
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