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NOTAS GEOLOGICAS

AN OUTLINE ON THE JURASSIC IN COLOMBIA

Jairo Mojica*

Contribution to Project No. 171
UNE Circum-Pacific Jurassic

INTRODUCTION

The main objective of this summary is to provide information about
the more important advances achieved during last ten years in Jurassic
studies in Colombia, and to present the corresponding bibliographic
references.

It is not intended to undertake a complete review of papers as well
known to the geologic community as those by Renz (in Trumpy 1943),
Nelson (1957), Hubach (1957), Burgl (1960, 1964), Cediel (1968, 1969),
and Barrero (1969).

GEOGRAPHIC DISTRIBUTION (Fig. 1)

Outcrops of the Jurassic from Colombia appear in a wide belt, which
comprises areas of the Eastern Cordillera (including the Serrania de
Perija) and, to a lesser extent, of the Central Cordillera. There are also
Jurassic units on the Peninsula de La Guajira and the Sierra Nevada de
Santa Marta.

Little is known about the conditions during the Jurassic in the region
to the west of the Central Cordillera. Until now, there are no elements
known from this realm which could be assigned with assurance to the
Jurassic, although ‘‘paleopacific”’ oceanic domain is postulated in
paleogeographic and paleotectonic reconstructions (see Biirgl 1961,

*  Universidad Nacional de Colombia, Bogot4.

129



T T T T
78° rre Te® 78° T4 7° 72* e
L i2e < » 122
%
N
< » Santo Marta
L e ? Barranquillg D
?
N »
'S | Fundacion
> A Al
L10° < O\ 10n]
- »
- 1, E1 Bon "™
®
44, / o \\t’
ot A ) N VENEZUELA
\ & ‘q )
\ \»l\
o % ® °\£.‘<) e
: / W T, Cicuto
' \ D
// @
)
-
/ ., < M =0
\ / g @ ¥ Bugpramang
;e Y b4 ) e
©) \]
\
\ Cg :
z : 5
: I oMedalin [ g i o K
Y | o o
w h @ '
)
o [ @ <
Y =z e Tunjo >
o o A
/ S
s o = .m;nlx’(‘alu P
2 M Santa Mario
w » k{ ?. QBOGOTA o 30 100 150 ™
2 e Villavicencio
< iy
a
@ La Quinta Fm @ Cocinas Group
@ Uitpang Fm. @ Ronchogrande Fm.
® corual Fm. (® Los Indios Fm.
@ Guatapuri Fm. Morrocoyol Fm
(® iren Fm. Jordan Fm.
@ Bocas Fm. ® Rusia Fm
(D Montebel Fm (@@ Polermo Fm.
@® saté Fm. Vaile alto Fm
@ Poyonds Fm- Soldafo Fm
@ Mot ¥ — Mojor fouits
m. ~
e D ntrusive rocks

Fig. 1 Distribution of the principal Triassic-Jurassic Units in Colombia.
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Geyer 1973 and 1979, Barrero 1979, Mojica 1982), in spite of several
authors which, some years ago, atributed the Dagua Group to the
Jurassic; lastly, Etayo et. al. (1982), based on the fossil record, have
assigned this Group to the Upper Cretaceous.

Furthermore, the oil wells in the Subandean basins or Colombia’s
Llanos Orientales show scarce records of the Jurassic, restricted to the
piedmont of the Eastern Cordillera, mainly to the Putumayo Basin
region (Fm. Motema).

LITHOLOGY AND STRATIGRAPHY

When we refer to the Jurassic in Colombia, many times we mean
lithologic units which are not only Jurassic but also partially of Triassic
or Cretacic age. This is due to the predominance of continental units
(Girén, Jordan, Saldafia, Motema; La Mojana, Montebel, Guatapuri,
Corual, La Quinta, and Ranchogrande Formations) made up of effusive
and pyroclastic rocks and red beds with little or no fossil content;
therefore it is very difficult to date these rocks. Dating is mostly done
based on stratigraphic position abode and below Paleozoic, Triassic or
Cretacic fossiliferous beds. This is the reason for the common use of
terms like Triassic-Jurassic, Jura-Triassic, Jura-Cretacic, Infra-
Cretacic.

About 90% of outcroping Jurassic rocks known in Colombia belong
to continental volcanic and red beds facies with some dark rock units
also of continental origin, which at several localities may exceed 3000 m
in thickness.

Marine Jurassic with identified fauna (see Geyer 1973), is restricted
to local outcrops of Liassic (Bata and Morrocoyal Formations) and
Middle to Upper Jurassic units (Kuisa, Uipana, Jipi, Kaju and Valle
Alto Formations). Besides these, there are elements of Jurassic-
Cretaceous age as determined by their stratigraphic position or fossili-
ferous content, such as the Arcabuco Sandstone (see Ingeominas 1983),
the Buenavista Breccias (Dorado, in preparation) and the upper part of
the Valle Alto Formation.

During the last decade a better dating of terrestrial formations has
been possible thanks to new fossil findings. Presence of Glossopteris
branneri and Classopollis sp. (Remy et al. 1975) indicate a Lower
Jurassic age for the Bocas Formation (considered before as Paleozoic or
Triassic) and according to Rabe (1974) restrict the age of the overlying
Jordan and Girén Formations, to the Middle and Upper Jurassic. The
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identification of Ginkgo sp. cf. lamariensis (Mojica et al. 1978a) within
rocks of the Cuche Formation, close to the locality of Floresta,
(Boyaca), suggests a Rhaetic-Liassic age for it. Mojica & Macia (1982)
found footprints identified by Baird (written communication, Julio
1982) as Batrachopus sp. cf. gracilis, within red beds intercalated with
volcanic rocks of the Saldafia Formation in the Prado-Dolores region.
According to Baird this is a Liassic ichnofossil characteristic of the
Sinemurian of North America.

Progress achieved during the last ten years also includes the
discovery of the following hitherto unknown outcrops of the Jurassic.

a. Valle Alto Formation (Gonzalez 1976; Huber 1982). This is a
marine-paralic sequence of the Central Cordillera in the vecinity of
San Félix (Northern Caldas), which is marked by the presence of
bivalves (Trigonia sp.) and ammonites (Substeuroceras sp.) in its
upper levels.

b. Extensive zones of volcano-sedimentary rocks along the Eastern
margin of the Serrania de San Lucas. According to Bogota & Aluja
(1981) these rocks represent the Middle to Upper Jurassic, but in
our opinion they should correspond to the Lower to Middle Jurassic.

c. The so-called Buenavista Breccias (sensu Renzoni 1968) which after
Dorado (in preparation) constitute the base of the Mesozoic West of
Villavicencio and contain in their middle and upper levels an
abundant Titonian-Berriasian ammonite fauna. Upwards they
change gradually to black pelitic sediments forming the base of the
Cagueza Group.

This observation suggests that during a large interval of the Trias-
Jurassic the Eastern Cordillera in this part of the country was
emergent above sea level, because the Buenavista Breccias rest
unconformably either on Upper Paleozoic sediments or on
metamorphic rocks of the Pre-Devonian Quetame Group.

Moreover, in the Payandé area of Tolima, the basal part of the
Saldaifia Formation (see Cediel & al, 1980; 1981), which consists in that
area of dark volcanogenic siltstones with nodular limestone
intercalations, has yielded ammonites (Rhabdoderas sp., Sandlingites
sp. and other species to be determined: see Mojica et al. 1978b,
Wiedmann & Mojica 1980, Geyer 1982) of Rhaetian age, thus indicating
that the Saldafia Volcanism, which extends from Ecuador to Venezuela,
started at the end of the Triassic and continued during Liassic times as
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shown by the presence of ammonites of Sinemurian age in the also
volcanogenic Morrocoyal Formation (see Geyer 1973) as well as by
some radiometric age datings of K/Ar on volcanites of the Sierra
Nevada de Santa Marta (see Ingeominas 1983).

TECTONICS

According to Macia & Mojica (1981), a distension tectonics during
the Triassic in the intercordilleran setting of the ancestral Central and
Oriental Cordilleras of Colombia. This tectonic type originated a
supracontinental graben or rift, tranversally divided into basins and
highs that, in chronologic order, gave way to the sedimentation of red
beds (Luisa Formation), limestomes (Payandé Formation) and
volcanics (Saldafia Formation). Later, during the Middle? Jurassic,
after the volcanic activity ended the graben was filled mainly with red
sediments of Girén type.

The Jurassic distension tectonics was accompanied by important
intrusive activity, generally granodioritic in composition, that partially
affected the early Jurassic units K/Ar radiometric ages vary in general
between 187 and 146m.y. The Jurassic batholiths and stocks are mainly
localized in the Central Cordillera (Fig. 1).

ACKNOWLEDGMENTS

The author gratefully thanks Prof. G. E. G. Westermann, leader of the Jurassic
Circumpacif Project for providing me financial support during the field meeting in
Mendoza, Argentina, December 4-11. I am also endebted to Geologia Aplicada Ltda.
(Bogot4), that supported the travel.

BIBLIOGRAPHY

BARRERO, D. (1969): Petrografia del Stock de Payandé y metamorfitas asociadas.-
Bol.- Geol. 17, pp. 113-144, 2 Figs., 10 Tab., 1 mapa, Bogot4.

BARRERO, D. (1979): Geology of the Western Cordillera, West of Buga and Roldanillo,
Colombia.- Publ. Geol. Esp. Ingeominas, 4, pp. 1-75, Bogot4.

BOGOTA, J. & ALUJA, J. (1981): Geologia de la Serrania de San Lucas. Geol.
Norandina, 5, pp. 49-55, 1 mapa, Bogot4.

BURGL, H. (1960): El Jurésico e Infracretaceo del Rio Bat4, Boyaca.- Bol. Geol. Serv.
Geol. Nal. 6 (1-3), pp. 169-211, 20 fotos, 1 l4m., Bogota.

BURGL, H. (1961): Historia geolégica de Colombia.- Rev. Acad. Colomb. Cienc. Exac.
Fis. Nat., 11, pp. 187-191, 41 Figs., Bogot4.

134



BURGL, H. (1964): El Jura-Triasico de Colombia.- Bol. Geol. 12, pp. 5-31, 4 Figs.,
Bogota.

CEDIEL, F. (1968): El Grupo Girén, una molasa Mesozoica de la Cordillera Oriental.-
Bol. Geol. 16, pp. 5-96, 18 Figs., 4 tablas, Bogot4.

CEDIEL, F. (1969): Die Giron-Gruppe. Eine fruhmesozoische Molasse in der
Ostkordillere Kolumbiens.- N. Jb. Geol. Palaont., Abh. 133, pp. 111-162, Stuttgart.

CEDIEL, F.,, MOJICA, J. & MACIA, C. (1980): Definicién estratigrafica del Tridsico de
Colombia, Suramérica. Formaciones Luisa, Payandé y Saldafia.- Newsletters on
Stratigraphy 9 (2), pp. 73-104, 9 Figs., 1 Tab., Hannover.

CEDIEL, F. MOJICA, J. & MACIA, C. (1981): Las Formaciones Luisa, Payandé,
Saldafia. Sus Columnas Estratigraficas caracteristicas.- Geol. Norandina 3, pp. 11-19, 7
Figs., Bogot4.

DORADO, J. (1984): Contribucién al conocimiento de la Formacién Brechas de
Buenavista, al W de Villavicencio, Colombia.- Tesis de grado, Depto. Geociencias, Univ.
Nal., Bogot4.

ETAYO-S,, F., PARRA, E. & RODRIGUEZ, G. (1982): Analisis del ‘‘Grupo Dagua”
con base en secciones aflorantes al oeste de Toro (Valle del Cauca).- Geol. Norandina, 5,
pp. 3-12, 12 Figs., 2 tablas., 1 Lam., Bogot4.

GEYER, O. F. (1973): Das prakretazische Mesozoikum von Kolumbien.- Geol. Jb. BS5,
pp. 1-156, 40 Abb., 11 tablas, 5 Taf., Hannover.

GEYER, O. F. (1979): Zur Paldogeographie mesozoischer Ingressionen und Trans-
gressionen in Kolumbien.- N. Jb. Geol. Palaont. Mh (6), pp. 349-368, 4 Figs., Stuttgart.

GEYER, O. F. (1982): Comparaciones estratigraficas y faciales en el Tridsico
Norandino.- Geol. Norandina, 5, pp. 27-31, 1 tabla, Bogot4.

GONZALEZ, H. (1976): Geologia del Cuadrdngulo J-8, Sonsén.- Informe 1704, pp.
1-421, 43 Figs., 25 tablas, 2 mapas, Ingeominas, Ofic. Regional, Medellin.

HUBACH, E. (1957): Contribucién a las unidades estratigréficas de Colombia.- Serv.
Geol. Nal., Informe 1212, pp. 1-166 (Mscr.), Bogot4.

HUBER, K. (1982): Geologie der jurassichen Valle-Alto Formation in der Zentral-
kordillere Kolumbiens.- Arb. Inst. Geol. Palaont. Univ. Stuttgart, NF 77, pp. 1-74, 20
Figs., Stuttgart.

INGEOMINAS (1983): Mapa de Terrenos Geoldgicos de Colombia.- Publ. Geol. Esp.,
Ingeominas, No. 14, 1983 (Ed. preliminar), Bogota4.

MACIA, C. & MOJICA, J. (1981): Nuevos puntos de vista sobre el magmatismo

Triasico Superior (Fm. Saldafia), Valle Superior del Magdalena, Colombia.- Zbl. Geol.
Palaontol. Teil I (3/4): pp. 243-251, Stuttgart.

135



MOJICA, J. (1982): Observaciones acerca del estado actual del conocimiento de la
Formacién Payandé (Tridsico Superior), Valle Superior del Rio Magdalena, Colombia.-
Geol. Colombiana, No. 11, 67-91, 2 Figs., 1 tabla, Bogota.

MOJICA, J. & MACIA, C. (1982): Nota preliminar sobre la identificacién de improntas
de vertebrados (Batrachopus sp.) en sedimentitas de la Fm. Saldafia. Regién de
Prado-Dolores, Valle Superior del Magdalena, Colombia.- IV Congr. Col. Geol,,
Resumenes. Octubre/82, Cali.

MOJICA, J., COLMENARES, F., HERRERA, H. & HUERTAS, G. (1978a): Presencia
de restos vegetales (Ginkgo sp.) en la Formacién Cuche, Macizo de Floresta, Boyacé.-
Manuscrito presentado al II. Congr. Col. Geologia, Dic. 4-9/78, Bogota4.

MOJICA, J., COLMENARES, F., HERRERA, A. & CEDIEL, F. (1978b): Edad y
facies de la Formacién Saldafia (= Fm. Post-Payandé de NELSON 1957), Valle Superier
del Rio Magdalena, Colombia.- II. Congr. Col. Geologia (Resumenes: Pég. 38), Dic.
4-9/78, Bogoté.

NELSON, H. W. (1957): Contribution to the geology of the Central and Western
Cordillera of Colombia in the sector between Ibagué and Cali.- Leidsche Geol. Meded.,
22, pp. 1-75, 28 Figs., 6 mapas y anexos, Leiden.

RABE, E. (1974): Zur Stratigraphie des ostandinen Raumes von Kolumbien I: Die
Abfolge Devon bis Perm der Ost-Kordillere nordlich von Bucaramanga. II: Die
Prekretazische mesozoische Abfolge der Ost-Kordillere manga. II: Die Prekdretazische
mesozoische Abfolge der Ost-Kordillere nordlich von Bucaramanga. III: Conodonten
des JungerenPalaozoikums der Ost-Kordillere, Sierra Nevada de Santa Marta und der
Sierra de Perij4, Kolumbien.-I: pp. 1-46, 9 Figs., II: pp. 1-37, 8 Figs., disertacién Justus
Liebig, Universitat Giessen.

REMY, W., REMY, R., PFEFFERKORN, H. W., VOLKHEIMER, W. & RABE, E.
(1975): Neueinstufung der Bocas-Folge (Bucaramanga, Kolumbien) in der Unteren Jura
anhand einer Phlebopteris-branneri-und Classopollis-Flora.- Argumenta Palaobotanica
4, pp. 55-717, 5 Figs., 2 tablas, 2 Pls., Munster.

RENZONI, G. (1968): Geologia del Macizo de Quetame.- Geol. Colombiana, No. 5, pp.
75-1217, 6 Figs., 2 tablas, 1 mapa, Bogot4.

TRUMPY, D. (1943): Pre-Cretaceous of Colombia.- Bull. Geol. Soc. Am., 54, pp. 1281-
1304, 6 Figs., 1 tabla, New York.

WIEDMANN, J. & MOJICA, J. (1980): Obertrias-Ammoniten der Saldaiia-Formation,
Tolima, Kolumbien.- 7. Geowiss. Lateinam. Kolloquium (Tagungshefte), Heidelberg.

Paper presented at the 2nd. Field Meeting, IGCP, Proyect 171. Mendoza, Neuquén
(Argentina). December 4-11/83.

Jairo Mojica

Departamento de Geociencias

Universidad Nacional

Apartado 14490

Bogotd, Colombia

136



