Preliminary Notes on Plant Fossils from Late Paleozoic
and Early Mesozoic Rocks in the Cordillera Oriental
of Colombia

by J. H. Langenheim

Paleozoie and Early Mesozoic rocks form the core of many of the
ranges of the Cordillera Orienta! as well as in other portiors of the
Andes in Colombia, Venezuela and Ecuador. In general these rocks
have not been studied in detail hecause they have been considered of
little economic importance, Recently, however, with the rise of interest
in possible oil of Cretaceous age in Colombia, attention has been di-
rected to the older rocks, Prominent among these, and of special im-
portanece because it generally occurs immediztely beneath the Cre-
taceous sequence, are the redbeds and continental sediments broadly
referred to as the Giron formation. This formation, and some of the
older rocks essociated with it. is poorly fossiliferous and very few of
the non-marine invertebrate and plant fosslls occurring in it have yet
been described. Thus the age of the Giron rocks has been sabject to
prolonged controversy. Most ideas on the subject have heen based on
& very few collections from the Girén formation itgelf, stratigraphic
relationships with older and younger sedimentary rocks and hroad
regional relationships to rocks of similar character elsewhere in Colom-
bia and Venezuela, Therefore information derived from plant fossils
obtained at a few localities in the Giron formation and associated
rocks in Santander and Boyaci is of considerable interest, even though
the plants are not abundant and are generally poorly preserved,

Collections were obtained from four localities in the Girén far-
mation and one logality in the Bocas formation. The state of preser-
vation and lack of availzble information concerning plant fossils of
the Late Paleozoic and Early Mesozoic in horthern South America
make correct determinations difficult. Thie preliminary report is in-
lended to present only tentative conclusions regarding constituents
of the flora and consequent age determination of the Girén forma-
tion. Subsequent more detailed study will probably produce refine.
ments, Thanks are due to Prof. J. Wyatt Durham and Prof. W. 1. Fry
for advice and ald in preparing this report.

The only fossil plants obtained from rocks older than the Girén
formation are those collected from the Bocas formation at Las Boeas.
The Bocas formatlon rests on rocks containing earlisst Pennsylvanian
or youngest Mississippian fossils and is urcenformably succeeded by
the Giron formation. Here plants occur in a black shale and muddy



sandstone. The collection was obtained from road level to 10 M above
the road at the east end of the bridge across the Rio Lebrija at Las
Bocas. This locality 1s near the top of the Bocas formation. Only two
genera were found: Mesocalomites and Cordaites. Cordailes occurs
from Mississippian to Early Permian. and may occur in th2 Trlassie.
Mescealamites, however, is usually refered to the Mississippian but
oceurs in the Pennsylvanian. Although neither genus is an exoeptio-
nally good time index, both are known {0 occur in Pennsylvanian
rocks and such an age assignment seems reasonable considering the
stratigraphic position of the Boeas formation.

Fossils were obtained from the middle shaly member of the Giron
formation at Quebrada Honda (Qutbrada La:z Palmas of Bruckner,
1954). A reasonably extensive suite of specimens was collected in well
indurated, black, micaceous clay siltstone exposed in the bottom of
Quebrada Honda., approximately 1400 m. upstream from the railway
bridge. Here the fossils are moderately deformed but are essentially
unweathered.

Fern foliage is abundant at this loeaitty, Most of the ferns are
sterile and. it appears that Pecopiferis is the most abundant genus.
Differences seem o indicate that there are several species of this
genus. In addition other specimens have been tentatively idantified
as Celiipteridium. Some fertile fronds were found and probably re-
present species of Asferoiheca. Specimens of Rhodeo sp. also are fairly
abundant. Poorly preserved remains of Calemifes, and fructifications,
referred to Carpolithus, occur sparingly.

The age of this assemblage is probably Late Pennsylvanian,
Rhodea s most commenly found in the Mississipian but has been
reported from the Late Penhsylvanian. Calamiles ranges from the
Mississippian through the Upper Periiah. Calliipleridium, on the
other hand, is characteristic of the Lower Permian although it does
occur in the Upper Pennsylvanian (Stephanian}. The determination
of Clallipieridiym in this collection is less definite than that of Rko-
dea. Bruckner (1954) however. reports Callipteridium (determined by
Kraugel and Jongman) from what is assumed to be this same locality.
Pecopteris ranges Lower Pennsylvanian (Westphalian) to the Trias-
sie and Adsterothecg ranges from Westphalian to Lower Permian.
Perhaps detailed study of what appears to be several species of Pe-
copteris and Asterotheca will yield more restricted ranges.

Two collections were obtained west of Montebel along the road
across the Arcabuco Range between Duitama and .Charalid. Both lo-
calitles are in the middle shaly member of the Girén formation, One
iz a road eut 1/4 km. west of ‘Montebel. Here fossils oceur in black
shale which weathers buff to white and is associated with siltstone.
Six genera Have been tentatively identified: Saogenopieris cf. §. Nils-
soniana, Elatocladus sp., Elatocladus (Brachyophylum) sp.. Zamites
sp.. Ginkgo sp.. and Cladophlebis (Condiopieris) sp. The second collec-
tion is from a raocd metal quarry approximately 216 k. west of Mon-
tebel just east of Infiernito. Here the fossils are in black, silty, mica-
ceous shale weathering buff to white, associabed with =ziltstons and
mudstone. Seven genera from thils locality have been tentatively iden.
tified; Eiatocladus (Pagiophyilum) sp.. Asterotheca sp. Otosamites
sp., Podozamites sp., Sagenopteris of. 8. Nilssonians, Elalocladus sp.
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and Elatocladus {Brachyophkylum) sp. It will be noted that Sagenop-
teris, Elatocladus (Brachyophyilum) and Elatocludus occur ln both
Arcabuco localities.

In general, the plants from these two localities indicate an age
range of Rhaetic to Jurassic. Probably the most significant consti-
tuent of the flora is Scgenopteris cf. §. Nilssoniang. Sagenppleris is
known to occur with a wide distribution from the Rhaetic to the
Cretaceous. Sagenotpteris, however, had not been reported from South
America until the study of Frenguellj (1941). He describss specimens
of Sagenopleris Nilssonigna in the Liassic of Piedra Pintada, Argen-
tina. Leaves from the Arcabuco Locality clesely resemble those repor—
ted by Frenguelli. Elatoclgdus (Brachyophyllum) anté Elatocladus
{Pagiophyllum) occur from the Rhaetic to the Cretaceous, but reach
their optimum development in the Jurassic. Podozamiies and Clado-
phlebis (Coniopteris) range from the Rhaetic through the Early fu-
rassic, again being more characteristic durlng the Juragsic. Ofoze-
mites has a slightly more exftensive range, occurring from the lo-
wer Triassic into the Cretaceous. Ginkgoe appeats in the Lower Tria-
ssie and is still living. The only genus from the Arcabuco collections
which does not oceur in the Jurassic is Astercthecq, which is gene-
rally assumed to drop out in the Rhaetic. Thus the assemblage as a
whole, is at present best assigned a possible age of Rhaetic trough
Jurassic,

The fifth collection was obiained from a lense of micaceous muds-
tone in a conglomerate ledge immediately cast of the highway bridge
over Quebrada Mensuli, just south of Floridablanca, The fossil bed is
probably stratigraphleally about 50 M below the lowest rocks measu-
red in the Mesa de Ruitoque section (Langenheim, 1959). The rocks
here are thoroughly fractured and deeply weathered. Thus fossils,
though abundant, ars largeiy fragmentary and oxidized. Unfortuna-
tely maceration tzchniques and preparation of balsam transters did
not yield cuticlar material, which would permit definite determina-
tions. Atbempts to recover spores were also unsuccessful. Several
nearly complete fronds were salvaged, however, and tentatively are
eonsidered as Ptilophyllum sp. Eictocladus (Pagiophiyllum) also is
present., Fragments of other cycadeold leaves and several types of
seeds are as yet undetermined. Pilophyllum is considered by most
workers to be restricted to the Jurassic and Elsloclodus (Paglophy-
lium ranges from the Rhaetic to the Cretaccous. Thus the rocks at
Floridablahes are probably Jurassic in age.
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