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INTRODUCTION
In the Oriente Basin of Ecuador, the early Cretaceous marine transgression begins with the deposition of poorly dated continental to marine sandstones (Hollin Fm), which disconformably overly Paleozoic to earliest Cretaceous rocks (Tschopp 1953, Bristow & Hoffstetter 1977, White et al. 1995). The overlying Basal Napo Formation of Albian age comprises from base to top (Faucher et al. 1971, Bristow &
Hoffstetter 1977, Jaillard et al. 1995, fig. 1) : marine, glauconitic shales and sandstones ("Basal Sandstones"), locally capped by thin massive limestones ("C Limestones"); marine black shales ("Basal Napo
Shales"); open shelf limestones ("T Limestones"), and marine to deltaic sandstones ("T Sandstones").
Recent biostratigraphic data demonstrate that this succession is strongly diachronous through the
basin (Villag6mez 1995). It express the progressive backstepping of continental to marine strata onto the
border of the basin, the facies sequence reflecting the large-scale Cretaceous transgression in the Andean
Basin.
VERTICAL FACES SUCCESSION
According to most authors (Kummert & Casal 1986, Souza Cruz 1988, White et al. 1995), the
lower part of the Hollin Formation, is characterized by coarse-grained, cross-bedded sandstones, conglomeratic beds and plant remains (amber, coal measures), deposited by braided stream in a continental environment. The upper part of the formation, made up of medium-grained sandstones with gentle trough
cross-bedding was deposited by meandering fluvial systems, or in estuarine to shoreline environments (fig.
1). The Guianese shield is believed to have been the source-area (Villag6mez 1995).
The Basal Napo Sandstones (Upper Hollin of some authors) begin with massive cross-bedded sandstones, fine-grained rippled sandstones and shales of shoreline environment (Souza Cruz 1988, White et
al. 1995, fig. 1). The upper part of the unit is made of glauconitic sandstones, shales, marls and sandy
limestones with thick shelled bivalves, interpreted as deposited in an open marine shallow clastic shelf
environment, in a transgressive context (White et al. 1995, Jaillard et al. 1995). They are capped by the
glauconitic "C Limestones", which contain echinoderms, algae and bivalves, of open marine shelf environment. The latter often present thin layers of ammonite-bearing limestone separated by erosional surfaces, expressing stacked flooding events separated by emergence periods (Jaillard et al. 1995, fig. 1).
The Basal Napo Shales are unbioturbated, black laminated shales. They contain abundant inoceramids, ammonites and foraminifers (few Ticinella, some Hedbergella) at the base, and restricted planctonic (Hedbergella, few fish remains) and benthic associations (Cibicides, Praebulimina) in the upper part.
The base of the unit represents a major maximum flooding, whereas its upper part express a progradation
in a low energy, disaerobic marine environment (Jaillard et al. 1995, fig. 1).
This vertical facies succession evidence a large-scale marine transgression.
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B IOSTRATIGRAPHY

Biostratigraphic data available from wells and field
sections allow to define three chronostratigraphic units.
Undetermined dwarf ammonites, inoceramids and
Hedbergella cf. delnoensis obtained from marine shales
at the base of the Hollin Formation indicate a post-Early Aptian age (Tiguino-l, Mills 1971). A comparable,
though undated, marine shale has been mentioned
w i t h the Hollin Formation (Zorro- l , Lammons 1975).
In other places, micropaleontological associations of
probable Late Aptian age have been obtained from part
of the Hollin Formation (n'o Misahualli, Faucher et al.
1971; Villano-3, Stratigraphic Service 1995). Thus, the
base of the Hollin Formation appears to be of <<middle,
or Late Aptian age. Yet, Robertson Research (1988)
ascribed to the Early Aptian the association of Hedbergella delnoensis, H. cf. gorbachikae, H. cf. sigali, Nannoconus globulus, Rhagodiscus achlyostaurion, Rh.
.. .......:
angustus,
Callialasporites tnlobatus and Inaperturopol..:.:.<.::.*.:. :::
lenites curvimuratus found at the top of the formation in
Marine
Cowi-l (fig. 2). This would imply an Early Aptian or
25 m
older age for the Hollin Formation at this place. HoweAlluvial
valley fill ?
ver, the results of recent biostratigraphic studies suggest
that this association can be younger.
Fig. I :Lithostratigraphy of the AptianEarly to Middle Albian micropaleontological
transgression in the
part of
assemblages have been identified in the upper part of the
the Onente Basin of Ecuador
Hollin Formation in the northern and central part of the
(adaptedfrom White et al. 1995).
basin (Pungarayacu-30, Ordofiez et al. 1994; Tiwae- l ,
Arai et al. 1990; Villano-3, Stratigraphic Service 1995,
fig. 2). They include Prediscosphaera columnata, Callialasporites tnlobatus, Classopolis echinatus, Elaterospontes klaszi, Perotnletes pannuceus, Sofrepites legouxae and tricolpate pollens of angiosperms. In
the Southwest, however, an ammonite assemblage of earliest Middle Albian age with Mirapelia sp., Brancoceras aegoceratoides and Lyelliceras gr. ulrichi occurs at the top of the massive "C Limestones" and at
the base of the Basal Napo Shales (Chinimbimi, Bulot & Jaillard 1995, Jaillard et al. 1995, fig. 2).
Late Albian palynomorph markers (Elaterospontes protensus, E. verrucatus) are common in the
. . : . . .a: . . . . : . . : : . .
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Fig. 2 :Biostratigraphic data for the Aptian-Albian transgressionfrom selected wells and field sections.
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Basal Napo Shales of the northwestern and central parts of the basin (Pungarayacu-30, Ordoiiez et al.
1994; rlo Misahualli, Faucher et al. 1971, Jaillard et al. 1995; Tivacuno-l, Ordoiiez et al. 1989; Tiwae-l,
Arai et al. 1990; Cowi- l, Robertson Research 1988; Villano-3, Stratigraphic Service 1995; fig. 2). On the
eastern border, however, they occur in marine shales overlying directly the pre-Cretaceous basement, below the "T Sandstones" (Tambococha-l, Zambrano et al. 1994), thus indicating the lack of Late Aptian to
Middle Albian sandstones (fig. 2). In the northwestern part of the basin, an ammonite assemblage of earliest Late Albian age with Dipoloceras gr. bouchardianum and Venezoliceras (Venezoliceras) cf. venezolanum was found at the base of the Basal Napo Shales (Pungarayacu-30, rlo Misahualli, Bulot & Jaillard
1995, Bulot et al. in press). In the South, a similar association occurs in the upper part of the Basal Napo
Shales (Chinimbimi, Bulot & Jaillard 1995, Bulot et al. in press, fig. 2).
INTERPRETATIONS AM) CONCLUSIONS
In the Oriente Basin of Ecuador, the Early Cretaceous transgression is marked by at least two important Maximum Floodings representing useful time-lines. "MiddleUtoLate Aptian marine shales are
locally present, and predate the deposition of sandstones of Late Aptian to Albian age. The major Maximum Flooding of early Late Albian age occurs at the base of the Basal Napo Shales in the northern part
of the basin, and within its upper part in the South. Other Maximum Floodings of probable Early Albian
(Basal Sandstones) and earliest Middle Albian age (Basal Shales) were identified in the southwestern part
of the basin (Chinimbimi, fig. 2 and 3). However, additional studies are necessary to correlate them with
other sections.
These biostratigraphic data demonstrate that the Aptian-Albian marine transgression resulted in a
large-scale backstepping of the facies and thus, in an important diachronism of the lithological units. As
an example, the disconformable continental sandstones would be of Late Aptian to Early Albian age in the
central-southern part of the basin, of Late Aptian to Middle Albian age in its northern and central parts,
and of Late Albian age in its northeastern border of the basin, where they are, therefore, coeval with the
"T Sandstones" of the rest of the basin. In this interpretation, the Hollin facies represents the coastal onlap
deposits of the "middle" to Late Aptian Maximum Flooding. In the same way, the Basal Napo Shales
facies is of earliest Middle Albian age in the Southwest, and of early Late Albian age in most of the basin.
During the Early Cretaceous transgression, the lateral facies succession in the basin comprised (1)
continental sandstones deposited by braided streams; (2) glauconitic sandstones and shales of shallow
shelf to nearshore environment; (3) fossiliferous limestones of open marine, shallow-shelf environment;
and (4) deeper marine, disaerobic black shales (see also White et al. 1995). These lithofacies are strongly
diachronous. In the westernmost part of the Andean basin (Lima area, Peru), the transgressive Early Cretaceous sandstones are of probably Early Valanginian age (Rivera et al. 1975, Benavides 1956, Jaillard &
SempBrB 1989). As a consequence, the Early Cretaceous transgression displays a diachronism of nearly 30
Ma across the whole Andean Basin. Therefore, chronostratigraphic correlations cannot be established in
the transgressive deposits of the Andean basin, without previous careful biostratigraphic studies.

Age of transgressive sandstones
Age of marine shales or limestones
Fig. 3 :Paleogeography of the Aptian-Albian transgression in the Oriente Basin of Ecuador.

Third ISAG, St Malo (France),17-191911996

REFERENCES
Arai, M., Pedriio, E., Viviers, M.C. & Antunes, R.L. 1990. The biostratigraphy andpaleoenvironments
of the Tiwae-I well Oriente basin (Ecuador).Petrobras, unpubl. report, 20 p., Quito.
Benavides, V. 1956. Cretaceous system in Northern Peru. Am. Mus. Nat. Hist. Bull., 108, 352-494.
Bristow, C.R., & Hoffstetter, R. 1977. Ecuador. Lexique Stratigr. Internat., V, 5a2, 410 p., CNRS ed.,
Paris.
Bulot, L. & Jaillard, E. 1995. Stratigraphic significance of the Albian ammonite fauna from the Oriente of Ecuador. 2nd Intemtional Symposium on Cretaceous Stage Boundaries, Bruxelles, Abstracts, 3 p..
Bulot, L., Robert, E. & Jaillard, E. in press. Population dynamics of the Albian ammonite faunas of
Northern Peru and Ecuador. Palaeogeog, Palaeoclim., Palaeoecol.,.in press.
Faucher, B., Vernet, R., Bizon, G., Bizon, J.J., Grekoff, N., Lys, M. & Sigal, J. 1971. Sedimentary Formations in Ecuador. A stratigraphic and micropaleontological survey. Bureau etudes Indust. Coop. Inst.
Franqais Pttrole (BEICIP), 220 p., 3 vol..
Haq, B.U., Hardenbol, J. & Vail, P.R. 1987. Chronology of fluctuating Sea levels since the Triassic.
Science, 235, 1156-1167.
Jaillard, E. & SempBrB, T. 1989. Cretaceous sequence stratigraphy of Peru and Bolivia. in: L.A. Spalletti, ed., Contnbuciones de 10s Simposios sobre el Cretticico de Ame'rica latina, AI-A27, Buenos-Aires.
Jaillard, E., Caron, M., Dhont, A., Ordoiiez, M., Andrade, R., Bengtson, P., Bulot, L., Cappetta, H.,
DBvila, C., Diaz, R., Huacho, J., HuamBn, C., JimBnez, D., JimBnez, N., Montenegro, J., Ntraudeau, D.,
Rivadeneira, M., Toro, J., Villag6mez, R. & Zambrano, I. 1995. Sintesis estratigrcifica y sedimentoldgica
del Cretdceo y Paledgeno de la cuenca oriental del Ecuador. Orstom-Petroproducci6n technical agreement, unpubl. report, 2 vol., Quito.
Kummert, P. & Casal, C. 1986. Granulometria de areniscas cementadas con sflice, aplicaci6n a la determinaci6n de 10s ambientes de sedimentaci6n de la Fomaci6n Hollin del campo Bermejo Sur. TV Cong.
Ecuat. Geol. Min. Petrdl., 11, 149-162, Quito.
Lammons, J.M. 1974. Palynological study of some samples of the Zorro-l well. Anglo-Ecuadorian Oilfields Ltd, Zorro-l well unpubl. report, 1 p., Quito.
Mills, S.J. 1972. A review of micropaleontological evidence from the Ecuadorian Onente. AngloEcuadorian Oilfields Ltd. Ecuad. Oriente geol, note, 26, 21 p., unpubl., Quito.
Ordoiiez, M., JimCnez, N., Zambrano, I., Sukez, J. & Ricaurte, J. 1989. Andlisis bioestratigrd$co y
paleoecoldgico del pozo Tivacuno-l. Petroproducci6n-Guayaquil, unpubl. report, Quito.
Ordoiiez, M., JimCnez, D. & Zambrano, I. 1994. Estudio geoldgico del pozo Pungarayacu-30. Petroproducci6n-Guayaquil, unpubl, report, 4 vol., Quito.
Rivera, R., Petersen, G. & Rivera, M. 1975. Estratigrafia de la Costa de Lima. Bol. Soc. geol. Peru', 45,
159-196.
Robertson Research 1988. The biostratigraphy, palaeoenvironment and petroleum geochemistry of the
interval 8330'-10120' in the Conoco Ecuador Ltd, Cowi-l well, Onente Basin, Ecuador. unpubl. report,
Quito.
Souza Cruz, C.E. de 1988. Cretaceous sedimentary facies and depositional environments, Oriente Basin, Ecuador. III Cong. And. Indust. Petrol.
Stratigraphic Service 1995. Biostratigraphy of the Villano-3 wellfrom the Onente of Ecuador. Arco
Oriente, unpubl. report, 35 p. + anexos, Quito.
Tschopp, H.J. 1953. Oil explorations in the Oriente of Ecuador. Am. Ass. Petrol. Geol. Bull., 37,23032347.
Villag6mez, R. 1995. Estudio de la Formacidn Hollin y la transgresidn albiana en la subcuenca Napo
del Onente ecuatoriano. TBsis Ing. Geol., Esc. Polit. Nac., 96 p. + anexos, unpubl., Quito.
White, H., Skopec, R.A., Rimirez, F., Rodas, J. & Bonilla, G. 1995. Reservoir characterization of the
Hollin and Napo Formations, Western Oriente Basin, Ecuador. in: A.J. Tankard, R. Sukez & H.J. Welsink, eds., Petroleum basins of South America, Am. Ass. Petrol. Geol. Memoir, 62, 573-596.
Zambrano, I., Ordoiiez, M. & JimBnez, D. 1993. Estudio litoestratigrdifico y micropaleontoldgico del
pozo Tambococha-l. Petroproducci6n-Guayaquil,unpubl. report, 53 p., Quito.

