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Shale,gray,micaceous,calcareous,finely laminafed,somewhat contorted;lLimestone nodules and skeins of
calcite,

Siltstone,black, with sandy layers,calcareous ,carbonoceous,weathered.

Sandstone fine grained,quartzose,with bands of angular quariz pebbles, brown,fractured and folded

Cu;'glomcraf'ic sandstone with fine grained matrix,pebbles up to 70mm. gray 16 hiack,slightly silty,
ard

Sitéstone black,carbonaceous,calcarecus ,sandy, micaceous,hard,with nodules of brown Iimestone and
calcite in fractures, -

Siltstone,gray to black,calcareous ,carbonaceous ¥erruginous hard,sandy massive.

Siltstone,gray to black,calcareous ,carbonaceous,sandy,ferrug inous hard,massive,fractured.

Silistone,gray to black,calcareous, carbonaceous sandy; ferruginous.

S'ilfstone gray to black,carbonaceous,calcareous ,micaceous ,sandy,ferrug inous, hard,
Shale,black,calcareous,carbunaceous micaceous ,ferruginous, laminated, hard contorted
Shale ,purple to black,very micaceous.silty,soft ferruginous,fractured and folded

Shale,black,carbonaceous,siightly calcareous,silty with minor folds

Shale,black,carbonaceous ,calcareous,siliceous silty in streoks.
Shale,black,carbonaceous ,micaccous ,cherty hard .resistant .

Shale,gray.sandy,calcareous, ferruginous  hard ,weat hering gray.

Shale,black,micaceous ,cherty ferruginous ,carbonaceous, laminated ,s1ight 1y siltyhard fractured.

Shale purple to black,micaceous,silty soft ferruginous,fractured and folded
Siltstone ,sendy,dark gray ,hard,slickensided,gray-weathering.
Sitl stone,sandy purplish gray,calcareous hard,gray-weathering.
Siltstone,sandy,dray,calcareous hard,weathering to light gray.

Sandstone ,fine grained,subangular,gray,well sorted ,quartzose,micaceouvs,silty, hard, ferruginous ,massive

Hstone ,very sandy,calcareous hard,gray,weat hering €o light gray.

Shale,gray to black,sslghtly silty,micaceous, carbonaceovs ,cherty,laminated

Shate,gray to black,calcareous,silty,micaceous, laminated , fercuginous

Silfstone ,sandy and argillaceous,calcareous ,weathering to light gray.

Sandstone ,tine to medium grained,quartzose,cinnamon brown,micaceous ,ferruginous ,soft fractured weat hered.

Sandstone, fine grained ,quartzose,well sorfed,micaceous,calcareous,coaly,hard, massive and fractured,

Sandrfone,f'i’rze grained,quartzose,micaceous,gray slightly calcareous,massive hard,fractures filled
with calcite :

Limestone ,fine textured,gray o cinnamon brown,silty to sendy,thick bedded,fractured.

Siltstone,gray to black,carbonaceous ,sandy hard, fractured.

Silstane,greenish gray,calcareous f lauconif ic,micaceous,shaly and £hin bedded

Shale gray,calcarcous ,carbonaceous , laminated, ferruginous

Sandstone ,medium grained ,quartzose,well sorted,gray to brown,micaceous, ferruginous, mass ive,slightly
shaly

Silstone purplish gray to red,micaceous, calcsreous, partly covered

Shale,gray to gray-brown, laminated ferruginous,locally calcarcous,soft weathered.

Shale,black,carbonaceous,cherty hard ferruginous, laminated,pyritic,and veined with calcite.
Shale gray to block,carbonaceous ,calcareous,micaceous, laminated with calcite in fractures.

Shale,black,carbonaceous ,cherty,ferruginous, laminated ,soft ,pyr itic and veined with calcite

Shale,gray to purple,clerty,very silty,micaceous,ferruginous .with sandstone in thin layers,weathered

Shale ,bldack,carbonaceous cherty, hard ,fercuginous, laminated, yritic and veined with calcite. Thin
sandstones- deve loped along strike

Sandstone ,Fine to medium grained,well sorted,quartzose gray to brown, arkesic ferruginous, hard
contains lenticular silfstones,

" Siltstone,purple to black,shaly,cherty,micaceous, hard,sandy thin bedded
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(especially on Rio Aragua) , yet the Videiflo=-Caratas-Los Jabillos seguence there is
readily correlated with the Rioc Querecusl type section by way of numerous inter-
vening river sections along the mountain fromt.  On these correlation sections no
evidence is seen, such as irregular changes of thickness or angular relaxienshlps,
which supports the concept of a break in the sequence, hence the VidoRo-Caratas
and Carabas-Los Jsbillos contacts are considered conformable,

It is concluded that the fossilifercus Caratas in the east and the barren
Caratas in the west represent the same Time interval, late Lower to Middle Eocene,
and their faunal differences represent differences in basinal position. To the
west the Caratas, inclusive of the Tinajitas Member, consists mainly of inshore
facies with sparse and undiagnostic faunas, To the reorth and east a deeper marine
environment is represented by interbedded shales with well preserved. planktonie
foraminifera, eand the Tinajitas reefal fecies has disappeared. In addition to
Rio Aragua, this deeper enviromment is developed on the nearby rios Guarapiche
" and Punceres and also in the subsurfece of the Quiriguire oilfield. These locali-
ties lie epproximately on a WHW=ESE trend which probably parallels the depositional
strike of the Caratas,

The Los Jebillos-Arec sequence likewise develops deeper marine cheracter
from west to east, the sandstone units thinning and the shales becoming more
richly foraminiferal. A curious loecal feature is that on Rio Aragua the post-
Vidofio strata are apprecisbly shalier and much more fessiliferous tham on Rio
Guarapiche, slightly to the northwesth This appears anomalous, as the latter
section would reasonebly seem te be the more basinal of the two. The explanation
is that the San Francisco Fault between the two loecalities is a right-lateral
wrench fault, as is shown by struetural offset of the Cretaceous formatioms and
displacement of Caratas isopachs and facies trends aleng the fault., The Rio
Aragua section has been displaced teo the southeast, hence despite its present
position it represents the most basinwerd development of the Eo-0Oligocene forma=-

tions preserved in the Serrania del Interior.

LITHOSTRATIGRAPHY OF THE RIO ARAGUA SFCTIOM (see text-Figure 3)

The San Juan Formatlon although only 18 me% sers thl@k in ﬁhls area, forms

aerlal photog;gphs, “It 1s_d@m1nantlj a flneagralmed guartzose sandstone,

The Vidofio Formation is mostly covered in the upper porbtion; the exposed,
lower part is a dark gray shale, muck the same as it appears crepping oub
throughout the Serranfa del Interior from the Tinajitas Symecline to northern
Monsgas. Its thickness is 271 meters,

The Caratas Formation econtains sandstones and silistones as in its type
area, but the presence of several thick shales mekes it a less massive unit thean
is typical to the west. Further differences are that glavcconite is scarce and
no limestones of the Tinajitas Member are present at the top of the Caratas
interval, The Caratas thickness on Rfo Aragus is 239 meters.

hy
Compare textnFlgnre 3 of present paper with Figure 5 of Balvador and Rosales,
1960,
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lists are longer than the writer's. The Upper (?) Eocene interval noted by Renz’
in the Tinajitas is difficult to correlate precisely with the Rio Aragua section,
as he indicates uncertainty sbout the identification of several species, but it
shows certa*n faunal affinities to the upper parts. of the Caratas interval,

As to published fawmsl date on stratigraphically higher formations in
eastern Venezuela: Hedberg and Pyre (1944, p. 19) noted a fauna of Nonion sp.
and §V15er1na 'of the cocoaensis type” in the Los Jabillos=-Areo interval in both
. western and eastern parts of the Serranfa. The so-called "Carapita” miecrofauns
described by Franklin (1944) from the vieinity of Rio Orégano, State of
Anzodtegui, was obviously teken from the Areo Formation. Framklin describes
Bulimina sculptilis Cushman and Globigerina concinna d'Orbigny (= G. ciperogensis
Bolll), which are not knowm to ramge above the Areo Formation in eastern
Venezuela, Unfortunately his locality deseription is so vague that the writer
has been unsble to locate his outerops on avamlable'maps. Nevertheless, his
inferred correlstion of the fauns with the Alazdn of México and the Finea
Adellna of Cuba is in acecordance with the writer's v1ewso

Lastly, Hedberg (1937) described a fauna from the tyne aresg, of the
Carapita Formation, which lies along a tributary of the Rio Querecual. His fauna
is representative of a shellow to deep marine biofacies, and is believed to be of
Catapsydrax dissimilis zone age., However, his section is con51dered to be badly
faulted and the faunal sequence there is not entirely clear.

Cretaceous (Meestrichtian)

The lower Vidofio shale carries an Upper Cretaceous microfauna, which in-
cludes the following species:

Rugoglobigerina rugosa (Plummer)

Pseudotextularia elegans (Rzehak)

Globotruncana stusrti (De Lapparent)

Planomalina messinse messinae (Bromnimann)
Neoflebellina sem1retlculata (Cushman)
vSiphogenerinoldes 8p.

Pseudogaudryinella eolumbnana Cushmen and Hedberg

Throughout the Serranfa del Interior the late Creteaceous microfsunas of the’ lower
Vidofio are equally as sbundant, or more so, as those of the Rio Arague. Renz
(1962, plate I) lists some 121 species from the lower Vidofio on Rio Querecual
includlng most.of those llstmd here,

Paleocene (Glob@rotalva velascoensls Zone down to G. trinidadensis Zone) .,
The Cretacecus-Paleocens contact falls within the lower Vidofio shale, where the -
copious Upper Cretacecus fauna is replaced by an impoverished Lower Paleocene
assemblage. Due to indurated preservation in this interval the small planktonic
species are identified less precisely than the calearecus and arenacecus ben- ‘
thonics, The species which characterize the lower part of the Paleccene are:

- Globorotalia ex gr, pusilia Bolli ’ '
Globorotalia compressa/enrenbergi (7= G. pseudobulloides (Plummer))
Valvulineria palegredensis Weiss-

The wupper porticn of the Vidofio is mostly cevered, but some outecrops were found
that contain exclusively arenaceous assemblages, including the species:

S-;rooleetam;na EEEZEEE§E££ Frizzell
Hsplophragmolides eggeri Cushman .

Dorothia. asiphonia (Andreae)

Trochammina globigeriniformis (Parker and / Jones)
Cribrostomoides trinitatensis Cushman and Jarvis

Although not precisely diagnostic in an age sense, these arenaceous species are
common to the upper Vidofio shale of other sectors and are often found in assoc1a—
tion with late Paleoeene planktonic foraminifera.

Lower Eocene (Gldborotalla palmerae Zone down to G. rex Zone). Early ef-
forts by the writer to find a Lower Eocene fauna on the Rio Aragua were mostly
directed towards the upper Vidofio shale, as both Stanley (1960) and Renz (1962)

- reported Lower Eocene faunas from this horizon in their respeetive areas,- How=

ever, later spot-sampling recovered a Lower Eocene fauna immediately above the
basal massive Carstas sandstone (sample 119599) ., This assemblage is quite simi- .
lar to the Lower Eocene (G rex Zone) horizon of Renz on the Rio Querecual . The
key planktonlcs identified from this semple are:

Gl@boretalla rex Martin
Globorotalis broedermanni Cushman and Bermidez
Globorotalia wilcoxensis Gushman and Ponton

Benthonie species were rare ta absent iIn this sample,

" On Rfo Querecual Renz lists Globigerina-soldadoensis Bronnimann, a Lower Eocene

planktonic species, as oceurring in the Caratas above his Globorotalia rex Zone of
the Vidofio., He therefore takes this oecurrence as the top of the Lower “Focene.,
The writer has also encountered this species interval in the Caratas from other
localities in the Serrania, but has not yet found it in the Rio Aragua. It is
more than likely present and probably will be found with more sampling.

Mlddle .Eocene (Porticulasphaera mexicans Zone down to Hantkenine aragonensis
Zone) . Paleomteloglsts of the Creole Petroleum Corporation have realized for some
time that the Caratas Formation is, in part, Middle Eocene., The Caratas sections
cropping out along the Rio Guarapiche and Rio Punceres have yielded typical or
normal Middle Eocene assemblages, so it was no surprise to also find them in the
intervening Rio Aragua secter. Muech of the credit for the discovery of these locali-
ties goes to Hugo Rosales for his careful samplingo The diagnostic species encoun-
tered are: S

Globigerina senni (Beckman)

Porticulasphaers mexicana (Cushman) -
Truncorotaloides rohri Bronnimamn and Bermidez
Globorotalia ex gr. sylnulo;nflata ‘Bandy
Globigerapsis index (Finlay
Globorotalia lehneri Cushman and Jarvis
Globigerapsis kugleri Bolli
Globorotalia aspensis {Colom)
Globorotalia aragonensis Nuttall

The sbove list includes both early and late Middle Eocene planktonle speeies, and
benthonic species are very scarce, However, the late Middle Eocene Truncorotaloides.
rohri Zone was not recognized in this section and it is probably included in the

Upper Eocene portion of the overlying interval. This zone is very difficult to re-
cognize, especially if the name-fossil is absent gbove the extinetion of P. mexicana,
as it seems tc be here, The upper limits of the Middle Eocene, in the Serranla,

are more often characterized by presence of the G° spinuloinflata~-group or P. mexicana,
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Upper Eocene (Globorotalla cocoaen51s Zone down to approximately the
Truneérotaloides rohri Zone), The more diagnostic ' speeies from the Upper Eocene
portion of the Caratas are:

Globorotalia centralis Cushman and Berm@dez
Globigerina am __pliapertura Bolll
Pseudohastigerina micrs (Cole)
Globigerapsis sp.

Marginulina cocoaensis Cushman

Uvigerine spinicostata Cushman and Jarvis
Uvigerina Jjacksonensis Cushman

Bulimina jacksonensis/sculptilis

L The Upper Eocene genus Hentkenina, although not encountered in this section, ha$
‘been found at a similsr stratigraphie horizen in the Quiriquire Field,

In other sectors the Upper Eocene part of theCaratas is often characteriz-
ed by a calcareous and/or limestone facies often containing orbitoids, Which is
the Tinajites Member of the Carates Formstion as defined by Salvador (1964). No.
orbitoids (or llmastones) have been found at this level in the Rio Aragua se@tion,
therefore the Tinajitas Member cannot be reqagnized here, This is not surprising
- as the Caratas Formation in this basinal position has & decidedly more marine
biofacies aspect tham in the more southerly sectors.

. Oligocene (Globorotalia k leri Zone down to Globigerina amgliaﬂertura
Zone)., Bolli (1957, P. 99} 1959, 31, 634) suggested, without documentation, -
that the Oligocene-Miocene boundary in the Caribbeen area corresponds to the con=
tact between the Globorotalis kugleri Zone (below) snd the Cateapsydrax diggimilis"
Zone (above). Stainfortn (19 6@; analyzed the stratigraphic occurrences of certain
species of plankionic foraminifere within the Oligo-Miocene faunal succession of
Europe, and drew esmalogies with the planktoniec zonation of the Caribbean area.
He found conflicting evidence regarding placement of the @ljg@eeneéMiaceng boundary
in the mid-Americen Tertiaries, but one of his two slternetive cholces Was the base
of the C. dissimilis Zone. Subsequently the subjeect was further ventilated in a
published discussion between Renz and Stainforth (1961), ‘wherein the latter gave
practi@al reasons for adopting the indieated’ detum, ‘Still later this placement
of the Oligoecene=Miocene boundary received Yofficiel” approval in Venezuela when
it was 1ncorporated on the stratigraphlc ‘chart sponscred by the Ministerio de
Minas'e Hidrocarburos end the principal oil companies (Soc. Ven. Ingo Pet,, 19635
- p. 188° see also A.V,6.M,P,, Bel, Inf,, vol, 6, mo, 11, 1963).

By the preceding deflnition the OllgOcene includes the four zones, in up-
ward sequence, of Globigerins ampliapertura, Globorotalia opima opima, Globigerina
ciperoensis cipercensis and Globorotalia kugleri. On Bio Aragua the Oligocene age
of the Areo shales is indicated by presence of G. 0. opima, G. ¢. cipercensis and
and G. c. angulisuturalis, but these planktonic species are not sbundant emough to
deflne Zonal limits with exactitude. However, on the basis of subsurface sections
at Quiriquire Field, the author has shown elsewhere (Lemb, 196k) that an evolution-
ary sequence of UVlgerinas and Siphogenerinas can be keyed to the planktonic zones,
In particular, U, tumeyensis =n., sp. is confined to the gpims Zone, while S, )
nodifera ranges from the upper part of the gpima Zone into the kugleri Zone, It
has been noted elsewhere that Bulimina gacksonen51s/scnlptllls does not range above
the eigeroen51s Zone, By utilizing these benthonic forms as well as the plankton,
it is concluded (see text-Figure h) that° _ .
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1) the Globigerina amplispertura Zone falls entirely within the
Los Jabillos sandstone; '

2) the Globorotalia opima cpims Zone extends from the top of the
Los Jabillos to ot least as hlgh as Ssmple 108 555, €0y
through the basal 215 meters of the Areo;

3) the Globigerina clperoen51s clperoensls Zone is represented
in the upper Areo;

4) the Globdrotalia kugleri Zone is not identifisble in the sec=
- tiom, in the gbsence of the name-fossil, buy may correspond
approximately to the "Naricual® interval,

(The Oligocene age of the Arec on Rlo Aragua agrees with the writer's
findings .at the type section and elsewhere, PosteEoecene planktenie foramlnifera,

such as those recorded here, are consistently present down to the top of the Los

Jabillos. At Quiriquire Field the Globigerina smplispertura Zone extends down
into the Caratas shales below the Los Jabillos sandstone. No confirmation has
been encountered of the supposed presence of the Egcene genus Discocyclina in the
Areo (Hedberg and Pyre, 194k, p. 19; Hedberg, 1950, p. 1197).

Miocene (Catapsydrax dissimilis Zone), The Lower Micecene fauna of the
basal Carapita Formation reflects a deep=water, marine enviromment of deposition.
Representative species of this interval are:

Yvigerina mexicane Nuttall

Catapsydrax dissimilis (Cushmen and Bermidez)
Globoguadrina rohri (Bolli) )
Sipnogenerins hubbardi Galloway and Hemlnway
Siphogenerina transversa Cushman
Globorotalia m wmyer1.Cushman and ‘Ellisor

Siphogenerina transversa is a benthonic marker-species which can be used to advante
age for recognizing the Oligocene-Mliocene boundary, Phylogenetlc relationships
(discussed by Lamb, op. cit. ) indieate that this species is descended from
Siphogenerina nodifera, which does not range sbove the Oligocene, Although S,
transversa evolved from S, nodifera in late Cligocene time, it is safe to conclude
that its cccurrence abgve the extinetion level of 5. nodifers represents Miocerne
age. Presence of S. hubbardi tends to eonfirm Lower Miocene age, Uvigerina
mexieana has never been Te =corded ab@V@ the Caﬁa@@ydrax dissimilis Zone.

The foraminifera are poorly preserved in this tectonically squeezed wedge
of Carapite shale, and the small plenktonic forms are especially diffieult to
1dent1fy Presence of Globoeuadrina rohri proves that the beds are no younger
than the Catapsydrax dissimilis Zone, Normally this zone contains several plankto-
nic species not present in the Oligocene zones below, Foremost among them is the
Gldblger1n01des triloba-group, but Globoguadrina altispira and Globorotalia fohsi
barisanensis also deserve mention, Taken at face value, the absence of these
species in the list sbove might indiecate a level within the Globorotalia kugleri
Zone (Oligocene). However, in view of the Lower Miocene benthonic species noted,
the writer prefers to atiribute their spparent sbsence to the difficulties of
ldentifying poorly preserved specimens.




'~' C©NCLUSIOhS

- The: exmosures df Lewer Ter%mary strama alongxthelec Aragua Bre 85 lmportw

_.ant &s the more westerly exposures; such as those along the Rio Querecusl, which
. have received more attention in the literature, They should be recoguized as the
- most basinwerd development yet found of the formations which crop out extensively
..glong the south flank of the Serranfs del Interior. As such they give the geolo-

gist an additional, ecritical reference point with which to evaluate the sedimen=

.tary history of this regiom.

The highly fossiliferous nature of these beds en-

sbles the paleontologist to correlate the formational sequence of the Serrania
with the standard Garibbean planktonic zones, as established in Trinidad (Bolliy

1957, and others).

Deserving particular empbasis is the presence of rlch micro=

faunas with species diagnostic of Middle Eocene age.

- Bolli, H, M.

Cushman, J.A.
Franklin, E,S.

Hedberg, H.D.

and

Pyre, A,
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