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Fleld work has been done between June first and September
30th, 1938, and has been hindered considerably by heavy rains,

Between the first and 12th of June, the writer studied the
Cretaceous stratigraphy near Lebranzagrande and El Morro, where
Hubach and Renz had worked before, On the 19th of hoh?
working in the Ten region, where Dr, Hubach introduced him into the
logy of the Rfo Casanare section and on the first of August he
into the Témara region. The geclogical studies in the re-
on of Témara and Ten comprise the structures West of the Nunchia
yncline in the area between Rio Psuto in the South and Quebrada
arague (a northern tridbutary to Rfo Aripore) in the North and form
the northern continuation of the writer's earlier studies in the Nun-
chia region (see report sMaren-April 1938).

The results of the writer's monthly reports over June and
July 1938 are compiled in the present report.

B, STRATIGRAPHY

Generally s - » the front renges between Rfo Crave Sur
and Rio Casanare can be divided into Hubach's Tauramena and Medina
Belts (see G.R.N0.7). The Tauramena Belt comprises the hills and
mountain which follow the border of the Llanos plain and which
are formed Tertiary sediments; the main structural feature of the
Teuramens Belt is the broad Nunchia syncline, The higher mountain
renges West of the Tauramena Belt, where Cretaceous sediments are ex-
posed, constitute the Yedina Belt, which is composed of a number of
complicated anticlines.

The sequence which has been studied in the Témara-Ten region
reaches from the Quaternary down into the middle Guadalupe (Abrupta
series). In the El1 Morro-Labranzagrende area exposures reach down in-
to the lower Villeta (FPémeque series),

of faclies occur prineipally in & SE-NW direction, that
is to say, perpendicular to the general strike. The thickness of the
Cretaceous and the ILimbo series particularly seems to increase rapidly
toward the West.

3'§i3

Figure 1 gives a synopsis of the stratigraphical subdivisions
dealt with in this report,
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In most cases and especislly in the Cretaceous the thicknesses
have been estimated only because it would have cost too much time to
measure sectlons in the deep gorges which are impassable in many places,

1) Fémeque Series (Lower Villeta, Upper Hauterivian to Albian,
according to Hubach),

The Fémeque series is exposed in the core of the Siamé and
the Labranzagrende enticlines. There it consists of black, sendy shales
which are partly micaceous, sometimes f:ritic and sometimes slightly cal-
careous and which eontain ferruginous limestone concretions, sometimes
also marly sandstone layers. Thickness: 600-800 metres (?)e

In the Quebrada Sentos (between El Morro and Labranzagrande )
Dr, Hubach has found marine foseils in this series, namely, Ammonites,
Trigonia and fish remains (see report Hubach~Morgan, P.R. Aug,-Sept.1938),

2) Dme Series (Middle Villeta, Cenomanisn?, according to Hubach ),

The Une series forms both flanks of the Siamé and of the
Mb%& eanticline, also the Yopos syncline. Its thickness is
about 60 O metres or more, It consists mainly of thick layers of hard,
quartzitic sandstone of light gray colour. These sandstones vary between
fine, medium snd coarse grain and are often crossbedded. Frequently the
weathered sandstone shows rusty brown dots in the interior and often it
is covered by a greenish yellow film of sulphur. Viewed from the side,
the sandstone layers appear finely striped by dark zigzag lines which fol-
low the bedding planes ('"Drucksuturen”),

The sandstone layers are separsted by layers of to black
shales which are generally micaceous, often sandy and local pyritic,
sometimes containing many small, black concretions., Usually these shales
are coaly, at times grading laterally into coal. It seems that the shales
are best developed in a certain zone somewhere in the middle of the Une
series.

; Well preserved plant remains of the genera Equisetum and
Welichselia occur frequently in the shales. A fossil horizon containing
lamellibranche and gastropods is exposed above the Mantas overthrust on
the El Morro-Labranzagrande treil, The plant remains have shiny gresphitic
skins and the coals give the impression of being somewhat anthracitic or
graphitic, which makes the writer believe that the Une series of the
Lebranzagrande snd the Siamé anticline is slightly metamorphosed.

3) Chipague and Albarracfn Series (Upper Villeta and Lower Guadalups )

A thick sequence of shales is posed between the Une series
and the Abrupte series in the Colorada syncline north of mﬂnlrm.
According to Hubach, the lower part of this sequence represents Chipa-
que series and its upper part the Albarracin series. (See Hubach-Morgan,
op.cit. ). The sequence consists of bluish grey to dark grey shales with
thin intercalations of dark grey, fine grained sandstone. There occur also
striped shales and sendstones.

At Casa Contento (1260 metres) a layer of 2 metres of bituminous
limestone full of lamellidranchs crops out (see Encl.II). Higher up two
limestone layers of the same sort are exposed at 1380 and 1520 metres, re-
spoetinly..{;t the upper one does not contain any fossils. Taking the
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limestone of Casa Contento as marking the Chipaque-Albarracin contact,
the thickness of m\n geries is estimated as L00-500 metres (?)
and that of the Al series as 300-400 metres (?),

4) Abrupta sSeries (Middle Guadalupe, Coniacisn, according to Hubach ). j

The presence of intercalations of hard, bluish-grey shale,
of sandy, fossiliferous limestone end of chert distinguish the Abrupta
series from the Tinel series. Good exposures have been observed at the
m.rmwfm.w;mnmmermmmu'
anticline on Rio Aripore (Encl.Va). The thickness exposed in the uchilera
anticline is 200~-300 metres and on the Tablon sbout 200 metres. |

The series consists of massive layers of hard, quartzitic |
sandstone, usually light and fine grained, alterna with layers |
of' oyster-be s Sandy limestone and with layers of hard, bluish-grey |
shale which sometimes have a striped appearsnce. On the ¥uchilera saticline
the limestones are bituminous and contain different kinds of lamellibranchs
besides the oysters. The shales contain a fossil horizon in the Wuchi-
lera anticline with lamellibranchs, pholads, corals snd fish teeth. Fish
remains occur also at the Tablon (Enel.IVe).

5) Dinel Series (Upper Guadalupe, Coniaeian, according to Hubaeh).

The Tinel series is well exposed in the core of the Morro ‘3
anticline near El Morro, where it has a thickness of about 300-400 metres.

It consists of massive, sugary sandstones of white or ,
froy colour. These sandstones are fine, mediun or coarse grained and some-
imes they contain layers with small quarts pebbles., Crossbedding is fre-
quent. Usually the 1 sandstones are harder then the Limbo sandstones,

but friable, porous sandstonee of the Limbo type have also been observed
in the Ténel seriee. The bedding of the sandetone layers is indicated by
grey or reddish brown lines, but these lines are straight, not zigsag, as
in the Une sandstones,

Somewhere in the middle of the Ténel series shaly layers occur
which vary between grey shale with plant remains, hard bluish-grey shale
and striped shsle with fe s tone concretions. The shales con-
tain ripplemarked sandstone re with ophiurids. _

6) lLimbo Series (Probably Tertiary, has been considered as Cretaceous )

This series always consists of a lower shale member, the Limbo
shales, and a higher sandstone member, the ILimbo sandstones.

The Limbo shales are of grey colour and are often ferruginous,
sometimes containing limestone concretions or thin layers of hard, ferru-
glnous limestone weathering with a reddish browmn colour. Layers of sandy
shales with plant remains occur, also intercalations of fine grained, hard,
greenish-grey sandstone. Commercial coal layers have been observed in Que-
brada Apure (tributary to Rio Ariporo), in Quebrada Gore (on the Gore anti-
eline) and on the El Morro anticline. Thickness 100-200 metres. The Limbo
shales )am to correspond to the Guaduas Tormation (see report Hubach-
Morgan ).

The Limbo sandstones are well exposed on the Gore-luchilera
anticline and at Pefia Negra. They are soft, porous and sugary and their
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grain varies between from fine to very coarse; even layers of amall and
well rounded gquarts pebbles oecur. sandstongs are striped like those
of the Tinel series, but unlike the Une sandstones. Thickness: 250-350
metres. An inte tion of grey shale ies present in the upper part of the
sandstone series,

7) Carbones Series

The section is well exposed on the Rf{o Ariporo, where it has
been studied more in detail. There the series consists mainly of
grey or grey shales which are partly sandy, often nodular, sometimes ferru-
inous and always exceedingly fissile, Intercalations of coal are
quent, sometimes containing crystals of gypsum and covered a orust
of sulphur (?); it seems that the coal layers are concentrated especially
in the middle paert of the series. A few layers l-lj metres thick of hard,
fine ined sandstone are present, sometimes limey, well bedded and fre-
quently bearing ripple marks. Often the shsales have a striped appearance,
caused by thin sandstone beds, and such striped shales grade frequently in-
to striped sandetone; sandstone layers of this sort are hard and often
limey; locally they are replaced by sandy limestone, Occasionally there
occur layers of yellow weathering, grey limestone, 10 to 30 centimetres
thick, and of'ten lenticular, which are apt to pass laterally into large
limestone coneretions. Ferruginous limestone concretions of all sizes are
dispersed irregulerly throughout the whole Carbones series.

Interealations of red shales have been obgerved on the Rio
Charte and near El Morro. Gypsum oceurs in the shales on the Rfo Aripore,
near Témars and Rl Morro. Very thin layers of ferruginous limestone,
weathering with a reddish brown colour, are frequent on Rfo Tocaria , Rfo
Crave Sur and Rio Charte. ;

Plant remains are frequent in the whole Carbones series,
::p:;'nmmm sandy shales; they are best preserved in the shaly coal and
-] S8e

Dr, Hubach hes observed an important fossil horizon on the
Rio Ariporo and the writer hes collected material for palaeontological ex-
amination at this loecality which is indicated on enclosure X, .Similar out-
crops have been observed about 100 metres farther upstream and about 1 km
farther downstream; presumably the stratigraphical level is the same in all
three places, repeated structurally,

The thickness of the Carbones seriecs is estimated to be about
600-800 metres, but these figures are not dependable due to intensive im-
?ﬂ;:;h:l ?la thrusting; VWheeler mentions about 1000 metres from Rfo Payero
Ge [+ ® :

8) Disblo Series (including the Charte Series)

umm' to fnolude the sediments known as the Charte
series under the tion "Diablo Series"”., The Diablo Series, in the
new sense, can be vided into four memdbers which are charscterised,

0‘1"1" from bottom to top, w mm' M..' gandstone and
mﬁ. The two lower members correspond to what the writer has called
"Diablo"” in his September report. The three upper members correspond to
uh:: Renz has called the lower, middle and upver Diablo, in his October re-
porv. :



The lower sandetone member is exposed in Quebradas Guidymsra (tribu-
tary of Rio Aripore), in the m&mmwmmu irﬂn-m
trail) and in the east flank of the anticline, between and
a point south of Rfo Pauto. It consists of massive layers of hard sand-
stone, alternating with layers of grey shale., The sandstones are fine to
very coarse grained and often crossbedded; they are porous like the Limbo
sands Plant remains and a few thin beds of coal are present ia the
shales, The thickness is ebout 150 metres,

The lower shale member consists mainly of hard shales which are some-
times grey, sometimes motiled red and grey. These shales contain inter-
ealations of fine grained sandstone of light brown colour, which is either
hard or soft and porous, and also limestone conoretions, The lower shale
member contains a horizon with marine fossils: foraminifera, lamellibranchs
(badly preserved), fish rexains and sponges (7). Presumably, this level
corresponds to Reanxz's Turuba fossil horigon.

The two upper members of the Diablo series have not been studied in
detail., Like the lower members, they consist of an alternation of shales
and sandstones in which the sandstones predominate in the upper sandstone
member and at the top of the upper shale member,

All three upper members of the Diablo series are exposed in the west
flank of the Wunchia syncline. Together they are approximately 1200 metres
thick in the region of Téamara,

9) Caje Series

The series crops out in the Nunchia syneline. HNeer Cerro
mmstmn . Ituumadaf:ma-tmiunﬂm
1/2 and 3 metres thick which are geparated by layers of shale,

The sandstones are soft and porous, of red or reddish brown
colour and usually fine or medium grained; sometimes they are coarse and
eontain poorly rounded pebbles of quartz, black chert and sandstone, The
shales are sandy and often grade into shaly sandstone; their colour is red
or mottled red snd grey.

10) Farallonee Series

The Farallones series is exposed on Cerrc Zamaricote in a thick-
ness of about 1000 metres. It can be subdivided into a Lower and an Upper
group. The sediments described in the writer's September report as Upper
Caja are designated in the present report as Lower Farallones, after dis-
cussing the problem with Dr. [Hubach.

The Lower Farallones contains red end brown mottled sandy shales
and shaly sandstones, dark grey sandy cl with plant remains and pyritic
lignite, dark grey, coarse sandstones with numerouc small pebbles of black
chert, and finally conglomerates camposed of rocks comparable to the rocks
of the Une, Abrupta and Tinel series. On Quebrada Curuché the contact of
Lower end Upper Farallones is unconformable, The thickness of the Lower
Farallones has been messured as 350 metrees.

The Upper Farsllones forms the top of Cerro Zamaricote. It con-
8ists mainly of coarse conglomerates with boulders of Cretaceous rocks and
contains intercalations of sandy shales and shaly sandstones, Near the
base dark grey, soft sandstones have been observed which contain layers with
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m:ly rounded pebbles of black chert. A thickness of 700 metres has
measured,

11) San Pedro Terrace

The terrace of the Teblon Alto and the Tebloncito (Témara-
Socha trail) is composed of sand and gravel which contain very larﬂ-'
:w.uu-l of Tretaceous and hr:: ro:kn ‘Une sandstone, Abrupta I “tm.
o e dns. Avurts ol Stons,. Thlia’ aanart 8
These terrace chpc'nlu may be about 100 to 150 u‘m thick. Ma%.
unconformably on the older formations but they are themselves folded gently.

Co PALAEONTOLOGY

Fossil plents have been collected in the Une, ILimbo, Carbones
and Farallones formation. ZSspecially those collected in the Une series
and in the Lower Farallones are well preserved so that there is some hope
that their determination will be of use,

Lamellibranchs, corals and other foseils have been collected
in the Une, Chipaque, Abrupta, Csrbones and Diablo series,

Samples for micropalaeontological examination have been taken
from the Tdnel series up to the Caja series,

A sample teken by Hubach in the Carbones series on the Rfo
Ariporo has been examined and described by Mr. Barker as follows:

" piscorbis mira Cushman Lr.Miocene of Florida,
Discorbis sp.aff,turbe d'Orbigny iiocene cent,
Rotalia beccarii (Linné) var. Uppermost Oligocene to

*
Elphidium sagrum (4'Orbigny) Uppermost o »
Textularie candeina(d'Orbigny) Lower Miocene o Hecent .

Textularia cf.gremen " Oligocene to Recent.
Cassidulina chipolensis Cushmen & Ponten - Chipola

(Lre.Miocene)
Bolivina sp.iadet.

Foraminifera are pleantiful but all forms are very small and
it appears to be a dwarfed fauna, Determination of all species is not
possible at the present time as sieves ordered from The Hague have not yet
arrived and the fauna is masked by shell fragments and detrital material
(shaley fragments). Ostracods are sbundant, The age on the evidence of
the above species is considered to be lower Miocene (Chipola of Florida,
Tuxpam of Mexico) but could perhaps be regarded as Oligo-Miocene as certain
g the -bc;n species ocour in the Uppermost Oligocene of Mexico (Poza

ca area), "




The following structural zones have been distinguished in
the Tdmara-Ten region (from East to Weet):

Llanos Plains

Cusiana Anticline)
) Tauramena Belt

Nunchia Syncline )
Cretaceous Front Ranges = Medina Belt

Only the Medina Belt has been investigated in detail and
thot!)'ollouns structural units have been recognised there (from East to
Weet ):

(1) Témara Anticline

(2) Gore-iuchilera Anticline

(3) Guaysbal Anticline (Cueta Anticline on Rfo Tocaria)
(4) Trueno Overthrust

(5) Agua Blanca Anticline

1) Témare ﬁtgﬁim. ~ Coming from the South, the overthrust Cre-
taceous core o Anticline plunges toward the Rie raute. From
here on, Carbones beds form the crest which rises agein and culminstes
between Cruz Verde and Témara., Then the axis plunges im Charte and Diablo
beds up to Quebrada Guaseque and rises agein to Rfo Ariporo where Carbones
beds are exposed, With a sharp turn the anticline rises steeply toward
Sebana Guanta and continues in Limbo beds into the Cordon de Ten.

Hubach showed the writer Abrupta beds thrust over Carbones beds
on Rio Cesenare. This overthrust seems to begin north of Ssbana Guanta,
apparently in connection with a transverse fault (Quebrads Guaraque ).

The east flank of the Témars anticline extends to the axis of
the Nunchia syncline; consequently it is broad everywhere. The west flank
is rather narrow up to Sabana Guanta but from there on it becomes broader
toward Rio Casanare.

West of the Témara axis snother small snticline is present in the
Cerbones series near Témara; probably this is a secondary axis which might
be considered as forming part of the Témara anticline,

2) Gore ra Anticline, - In Sabana Gore, West of Témara, an
anticline forme rises steeply from under Carbones beds and
Alluvium., Ite immediate northern continuation is covered by 8an Pedro
gravels, but the anticline appears sgain on Rfo Ariporo where Abrupta beds
are exposed. Northward the anticline begomes overthrust toward the Zast and
continues rising to the vicinity of (uebrada Guarague, where Abrupta beds
are exposed. From there on it plunges toward the Rio Casanare, risee again
steeply north of that river and turns from North to Northeast. The steep
or overthrust East flank is narrow whereas the West flank may be L kms wide
or even more,



............ « =~ West of the Gore-iuchilera anticline
gcline which is similar to the former in every

) Overthrust. -~ The Trueno overthrust is a much larger fea-

1 thrusts observed in the Témara, Muchilera and bal
anticlines and it differs from them also because it seems that over-
thrust series has been folded conformably with the underlying series after
the thrusting movement had ceased. :

This interpretation of the Trueno thrust is based on the observa-
tions near Rio Pauto where it seems that the Cueta anticline above the
thrust m:zadn to the Guayabal anticline below the thrust and that the
8ierra Capi line above the thrust corresponds to the Guayabal-Gore
syncline below thrust.

Thus, it seeme that the Trueno overthrust has overridden the Guaya-
bal and the Gore-ifuchilera anticline, the latter being represeanted by the
L.t:lbo uz,duonn of Quebrada Mochila; so it can therefore be compared to
a “"Nappe".

5) Agua Blanca Anticline, - West of the Trueno thrust and the Cueta
anticline follows the Peiia Negra syncline which continues in a southerly
direction to Rfo Tocaria. The next western snticline, the Agua Blanca
anticline, has been observed on the Témara-Socha trail only where it rises
toward the north.

The structural elements observed in the Crave Sur section
are the following (from East to West):

Morro Antieline
Hentas (Mosqguera) Overthrust
los Yopos Syneline -
Labranzagrande Anticline
Colorada (Tablén) Syneline
Siamé (Cruz) Anticline
The Mo ticl exposes Abrupta, Timel, Limbo snd Car-

bones beds. It rises south and becomes overthrust near Rio Charte
(Report March-April 1938).

The Los Y% .F%m contains Chipagque shales in its core
and the Une sands 8 flank are thrust over the Carbones shales
of the weat flank of the Morro enticline, forming thue the Hvantas overthrust

The Labran Anticline is an asymmetric structure con-
taining Fémeque -nm'ﬂ‘ﬁ%'%nﬂ‘ B T
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ine exposes Ténel sandetones at the Tablén north
meline plunges in a southern direction and be-

mmmnmmmw-s.r..
ocour in i%s core, North of the trail &

mtrl-kunrhngtoﬂamu, it becomes overturned,

of the struect  Sharagter, -~ As appears from the table

OW ) o ‘olded sequence gontains two rigid sandstone members
which are embedded in comparatively plastic shales. This alternation of
: d and plastic sediments is responsible for the following peculiar-
ities of the froat rangest

1 the two d members form
()ggo-tmt rntuu::

(2) Overthrusts are frequent at the
base of either one of the rigid members,

(3) Structural features formed by either one
of the rigid members have the ssme character,

4 WG LIALTE
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However, besides the unifomm lithology of the folded se » Told-
ing forces, acting evenly over a large area, must have contributed to the
.mmummormrnnmuumrmm observations demon-
2} te:

(1) Anticlines seem to continue over long distances
without offsets or digitations; only one case has
been found where sn anticline seems to end definite-

s Namely the plunge of the Tédmara anticline on
Rio Payero.

(2) In most places the snticlines are either asymmetrical,
overturned or overthrust and invsriably the steep or
overthrust flank is the Zast flank, (Fig.3)

(3) Axial culminations on the different anticlines lie in
front of each other, in all anticlines except the
easternmoet, the Témara anticline,

(4) Axial rise of an anticline invariably goes ther
with mﬂml overturning and overthrust .“gtﬂn 2
illustrates the gradusl change from symmetric anticlines
to overthrusts, which in some cases are comparable to
“Neppes®. (Fig,3)

Age of folding

The San Pedro gravels lie unconformably on the older sediments, No un-
Wamwgumrmmmgu&.mmmt to date it ie not
eertain none are present, tange, Limbo-Carbones contact
might possibly be ﬁu?g:ﬁiﬂo but as it is frequently disturbed by
thrusting and usually not well exposed, the writer d not ascertain
whether or not it is unconformeble. A{-o in cuebrada Curuché the Upper
Farallones seems to rest upon an erosional surface on Lower Faral

but the writer is inclined to l.?rpnt this case as & purely local non-
conformity, . _

' Therefore, relying on unconformities, there is no good reason to
assume any folding until after ition of the Farallones. The case is
different, however, when wé consider the material compos the Tertiary
sequence of the Nunchia syncline, Here the Farallones ser consists of
conglomeratic sediments which prove thet & mountain renge existed in the
vieinity during Farallones time and one can hardly go wrong assuning
‘tl‘mtro of the Cretasceous front ranges had already started at that
te,

The San Pedro terrace which forms the table mountains of Tablon
Alto and Tabloncito ie younger than the mpin folding, However, it has
been folded, too, at some later date so that today it presents an wndulat-
ing surface md eorresponde exactly to the older structural features.

Based on these observations and coneiderations, one might give the
following time table of folding:



”u-

I. Folding of the Cretaceous : Farallones
front ranges ?
=
II. fol of the :
“rﬁoh u:gm $ 8an Pedro
s
3

III.Continuation of folding Younger terraces

Some overthrusts (Mantas and Trueno) are difficult to understand
Af one does not assume the existence of at least two separate phases of
fou.tn{; However, it 1s not possible at present to give these two phases
definite places in the time table.

] don. -~ The fossiliferous limestones of the Abrupta

: id contain asphalt in fissures on Rfo Ariporo and
Quebrade de la Tote in the Muchilera anticline, The sbrupta series of the
other :uexm- has not been inveastigzated., No other traces of oil have
been observed,

S8alt aprings, spr with H,8 and hot springs with gas rise from
the Tinel omm"hcr:.gp rfo erosses the Témara anticline. The
same un&tonn r;rnnh :{ri?n w:iﬂ: n%: nd lgp8 m;: th;e ° b.m””
orosses Huchilera anticline; Q pid aprings have been observed
m.mt&m'&mhﬂ{. Mnrzluulmlmnm.
there are salt eprings in the Sabana of Guaysbal and on Rfo Ariporito,
probably both on the Trueno overthrust. :

Labrs , gion, = traces of oil have been observed, A
oring €8 from Une sands where Rio Crave Sur erosses the Siamé
anticline, Farther West, on the Lebran ~8ogamoso trail, Hubach and
Morgan have observed two salt springs wi o

gas

formations; little is known, however, about the presence of source rocks.

Of all structures studied, the Témara dome of the Témara snticline
seems to offer the best -tmtuni conditions as 1t is closed in Carbones

and has a large drainage ares,

There are several other snticlines in the vicinity of Témara which
are closed in Carbones, but they are of small sise and in most cases it is
doubtful whether they reach down into the Cretacecus or constitute more
than superficial irregularities,

The other anticlines in the Témara-Ten region are overthrust in
most cases and usually open in the Abrupta series, seem to offer
bilities for production from the Une sandstone, they have not yet
| studied sufficiently to enable the writer to evaluate their possibili-
ties more in detail,
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In the writer's on, it is doubgful whether commercial gquanti-
ties of oil are nnilz’l:‘in'm Témara-Ten region.
f X

rropertie L8 L O SCEAOL

The Témara dome is rather densely populated. Farther West
in the mountains population is scarce. '

Part of the West flank of the Témara dome and all the lend
farther West lies in the Comunidad de Fuentes, bel to the families
Buitrago, Cordobas, Panquebas, Cuadrss snd others, with titles going
back in part to 1828,

Tame, November 1938,
: Pe Fess.
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%s 1) The local names of the subdivisions of the Guada-
lupe,

upe Altogirén should be substituted by the appellations
lower, middle, upper.

z)mnngmshouldum-tethnmortMma
“"series, formations, stages,"etc., Gchuchert, for example, considers a
series & larger unit than a formation., Other authors consider a forma-
tion larger than a series.

W - This viewpoint must be explained more in de-
tail. ous becomes more shaly and limy toward the West (Chica-
moche Valley). The Guaduas (limbo shale) evidently does not chenge much
in that direction (toward Socha), the same as the part of the
Bogoté (Cacho=7Limbo sandstone). The Carbones, the Caja and the Pare-
llones have no equivalents towerd the West (high East Cordillera),

of ' 0!0 at Lab indicate a larger thickness
than in the Sogamoso-Chicamoche region, where the Lower Cretacecus is de-

posited on the East side of the Guantiva vector of the Santander massif.
It rather seems that the line represents one geo-
syncline axis. From there towasl the Zast (Cuayana mass ), the Cretaceous

o

The Guaduas (Limbo sheale) is less thick at the Llanos front than
in the Chicamocha Valley. The m‘ epparently is only rudimentarily
deposited or preserved on the front, while it shows a large though
development in the Chicamocha zone. The thick Carbones formation,
the Caja and the Farallones are not developed West of the Llanos front.
Along the front they represent an Upper Tertiary geosyncline,

A special reduction of the thickness of the formations older than
Caja must be expected at the Corozal high, which may be interpreted as
an old island mass.

fage 2

W. - Barker, as well as Fichter, recently examined the ammon-
ites eria type) from Quebrada ios Santos, They consider them Iower
Barremian to Upper Hauterivian.,

%‘ - Weichselia indicates Lower Cretaceous (prae-Cenomanian); this
plant lies in shales directly below the Une sandstone,

-



—— T = ' ; - -
- -
\

The anthrecitic coal or the Une is not metamorphosed. uwherever
this coal is present in the Une, it is anthracitic and no signs of
metamorphism are indicated in the contiguous sediments.

Chiy rragin, - The upper limestone bed of the Casa Contento
region n as the top of the Chipaque, respectively as the
boundary toward Alvarracin. . S

Boage 3

- This level contains the highly nrying species of
Ostrea a'Orb., a tﬁul fossil of the Upper Guadelupe(lMonserrate)
of the region, re it occurs, together with types of
DeNical , from the top to the base of the Upper Guadalupe., It is ecer-
tainly Coniacian,

Ténel., -~ Hess provisionally se mmmurmmmcl.
Both represent the Upper Guadalupe ! Coniacian).

&_ - Limbo shale and Limbo sandstone must be separated because
the is a very close equivalent of the Guaduss of the Chicamocha

(Socha), while the Limbo sandstone reflects the Cacho sandstone, viz.,
the basal member of the Bogoté.

s = We do not yet know exactly the base of the Carbones,
Along s the Carbones is divided into a lower shale and sn
upper sandstone - shale member with ferruginous limestone concretions.

N w&l Mmhmum
Diablo commonly mmamm

is definitely lower iKiocene-Upper
Linmbo sandstone can be supposed,

: mist be included in the Tauramena

and lies Zast of the steep,
mmmormmmt. The Hochilera Anticline
represents the easternmost member of the lMedina Belt. The axial thrust
of this anticline seems to issue at the Aripore (wmmrm).
where it is indicated in the Carbones.

H" thero is a steep, eomplicated




affeet in the depth the Limbe, end Une sandstones,
Page 10

mmmamumnutmmn‘_ the steeper, overturned
and overthrust parts of the folds t not iie on
their east flanks, Where the -Tdmara anti erosses "'?Jim’m River,
ite west flank iz steeper than the east flank; north of the Crave ’
the Siamf antiocline is overturned the Vest, while South of this
river it is overtwrned toward thc Esst.

m-humuou that the unconformable folding of
the Témare~Ten region started earlier than in the ‘
Tauramena Belt; this is evidently exact, The seareity of Caja (=7Tilaté)
and ?lack of FParellones in the Esst Cordillera, the ssme as

erates of the Farallones in the Tauramens Belt, prove it. :

Though the Cretacecus~Terti sediments of the Tsuramena Belt are
Mumamm&.mmm of gedi-
ments from the snticlines toward the synelines indicates that
accompanied sedimentation,

the Cagenare region, from uwmd‘m#ﬁ?
line, they are uneonfo ighrum - _—
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