PDVSA / BP WORKSHOP 1992

BARINAS - APURE
FIELD TRIP GUIDE

27th August, 1992
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PDVSA / BP WORKSHOP 1992: Barinas - Apure
Field Trip Guide

-

1. Objectives of Field Trip
* Compare Sequence Stratigraphic Model to lithostratigraphy
* Identify systems tracts and sequence boundaries in outcrop,
compare with electric well logs
* Seismic tie to outcrop location
* Examine play concepts using outcrop data
2. linerary / Format

The purpose of this field trip
is to examine the sequence
stratigraphy and systems tract
development in the Cret-
aceous (Caparo Dam area),
and if time permits to look
briefly at the early Tertiary
foreland stratigraphy in the
Barinas mountain front area,
Santa Domingo road section.

The field party will leave the
Hotel Bristol by bus at 6.00am
and is expected to return to
hotel by 6.00pm.

We will visit 8 field localities
at the Caparo Dam section
and one locality on the long
drive back to Barinas.

For each locality this guide
gives a brief introductory
paragraph, describing the
geological setting and
specific objectives of the field
stop.

After reading this introduction
and studying the ouicrop a
series of key questions are
then proposed. We will try to
answer these questions by
group discussion at the
outcrop. Course leaders will
bring examples of seismic,
well and published reference
material to facilitate these
discussions.

Attachments

« Caparo Dam basemap
» Well Log : Burgua-3

- Tectonosequence Chart
» Harland Time scale




STOP 1

Field Trip Details

STOP 1: Rio Negro Formation -

S$B132 and MFS 118
This stop has three objectives: -

1: To establish the general
field location at the base of the
Cretaceous section within the
Rio Negro Formation

2: To examine the Rio Negro
sandstone facies overlying the
SB132 boundary

3: To examine the MFS - 118
marine transgressive systems
tract

At this stop the published
logged field section by
Useche and Odreman,

with sequence boundary
(SB) and Maximum
Flooding Surface (MFS)
picks. The field section
should also be sub-divided
and annotated by systems
tracts and vertical facies
trends (prograding, retro-
grading and aggrading).

1986, should be annotated|

Ke uestions:

* What do the coarse
conglomerates and vari-
coloured mudstones
indicate about the nature
of the Rio Negro / La
Quinta contact?

* What is the depositional
environment of the basal
conglomerates and sands?

* What Is the depositional
environment of the
overlying shaly zone?

* What could be the
significance of the dark
mudstone band in the
overlying cliff section?
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OUTCROP SECTION

STOP 1

Lv-6

1,40 mis. de areniscas de grano muy fino Se observo ritmicidad

4 40mts. deoreniscas de color §ris,confornos rojizos, v paleoconcles en lo base

19.50mts de aremisca de granolino 0 medic,con onos motodos y ropzos

| A0Omts de aremiscos de color gnis conestratificacion cruzada,de grano fino,agrueso
0,60mts de orenmscos de grono fino o imosas de color gris.

7,00mts de areniscas conqlnmirf:u:ns de colores grises.

9.90mts deareniscos de grano fino o imosas de color gris contonos morados o amariilentos

5,30mts dearemsca rojiza con estrotificacion cruzoda.Parie bosal conglomeratica

1,i0 mts. de arenscos de grano fino o medio decolor gris
2,/0mts de aremiscas de color gris de grano fino.

1,80mts de oreniscos de grono fino de colores rojizos a morados.

|,80mts.de araniscas de grano fino, limosas de color gris

*,70mts de oreniscos de grano fino morado o ropzas

4 |0mis de oreniscos grises de grono fino o medio

8,00mts de aremiscasde color rojizo de grono ( deunas de unos
11O mts de espesor)

by D@

FORMACION"3T™
LA QUINTA =
i

a

23,30mts de or coninter
Enlo bose presenta lentes conglomeraticos

de lutitas(10 020cms, ) con estratificacion cruzada,

0,70 mts de lutitas arenosos algo caolimticas.

11,10mis_de areniscas de grono 1ino o medio .con lentes conglomeraticos y estratificacion cruzada
que se gcufia hacia lo base -

3,20mts dearemscas de grano fino a grueso con estratificacion cruzoda 0,70 mts. de lutitas.
0,70 mts de Iititas conglomeroticas colaciones de areniscas de grono muy fino

14,00 mts de areniscos de grano fino o medic con estratificocian cruzoda y poleocanales que sg

ocufian hacio e’ tope.

Secuencio de oreniscas ferruginosas y lutitas arenosas de B oomts de espesor

rj' /78

1,30mts de lulitas grises olteradas orendceas

0,70mts. de oreniscos de grono fino micoceas

1,40mts. de lutitas concrecionarias ferrugnosas

|, 72 mts. de creniscas de grano, fino @ madio, ferruginosas
2,00mts, de lutitos grises fosiiteros(Bivoivos y gosteropodosie

Barremian -
1,33mts de orenscas de grano fino ferruginosas

.
0,6 Omis.de lutitos arenosas con conﬂ’aclonu ferruginosas Apt'an

1,80mis de lutitas ( tra N
l,o0 :r de o:llmu:r;‘n‘b::::' - y pal I (1 31 '112 Ma)

’
M‘ de conglomerados con paleocanales al tope y estrotificocion cruzado.
10,0 -~ ?

.

B,00mts de areniscos con estratificocion cruzada.

10, 00mts de conglomerados

l,00 Mt de lutitos orenosas

1,30 mts.de areniscas de gronomedio
1,50mts de oreniscos limosas

1,60mts de conglomerode.

1,95mts de oreniscos conglomeraoticas

5,80mts deconglomerodos basales
2 -oo-m'i .de oreniscos limosas

I,éo mts. de o cas gris claro
l,oo M! de oreniscas rojizas.

From: Useche and Odreman, 1986




STOP 2

STOP 2: Facies sub-division
within the Rio Negro Formation

At this stop we will examine the
criteria for sub-dividing the
overall sand-dominated Rio
Negro Formation into sequence
stratigraphic packages.

Starting at the sharp
erosional base of the thick
sandstone package draw a
simple sketch below
showing the observed
vertical changes in
stratification types,
palaeo-current directions
and facies as you walk up
section.

Ke jons:

+ What depositional
environments / system
tracts are observed?

+ What correlation, if any,
is possible to the dark
mudstones seen on the
opposite cliff section?

+ What additional data
could improve outcrop
correlation in this systems
tract?
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STOP 3: Origin of mottled
horizon

This stop allows a quick
examination of a "mottled”
horizon. We will discuss its
possible origins and
implications, if any, for the
geological setting of the Rio
Negro Formation.

STOP 3

Draw a simple sketch of
the observed section
below, and make notes on
the mottled horizon

———ar




STOP 4

STOP 4: Base Escandolosa
(sequence boundary + MFS tie)

T T - e i e =

At this stop we will examine the
abrupt influx of glauconitic
sandstones, which on the
published field section is taken
to define the base of the
Escandolosa Formation.

We will examine what system
tracts are visible across this
boundary and suggest what
sequence stratigraphic surfaces
are seen.

Draw a simplified sketch
of the contact below and
annotate the published
field section opposite with
the sequence stratigraphic
surfaces observed.

Ke uestions:

- How many significant
surfaces are observed?

+ What is the possible tie
to the sequence
stratigraphic model?

« What formation in the
Maracaibo Basin could be
equivalent to the
glauconitic sandstones,
seen _here?

3 1 (a1 C 3 3 C3 343 o 4goOo g Cc a4




QUICHOP SECTION

STOP4 T

STOP3 T

Park Shale Seea ia

16,80mts. de areniscos de granc fino,color marron muy friobles, ligeromente glouconiticas y
Ferruginosas, olterados v sucios

0,70 mts. de areniscas muy glauconiticas

20,20mts de oreniscas friables higeromente glauconiticas Son ferruginosos

2,70mts de oreniscas glauconiticos,frables { Muestra N27)

5,80mts de areniscos ligeromente glauconiticos (Muestro Estacion Punto 74-E-74)

1,80mts de areniscos glouconiticos( Muestra N25)

1G,00mts de aremscas degrono fino o medio Son friables y ferruginosas

28,20 mts de oremscos degrano fino o medwo con estrctificacion cruzado Presenton paleocanales
que se acufion de Sur o Norfe

> 1) \ —~
1,BOmis—ge 1uTiToy Grises arenosos wm*a‘.ﬁﬁ?m ——— e ” T ...;v(

cligs at Stof |

STOP 2

49 6
4,90mts. de aremscos de grano fino hasto conglomeraticas,con estratiticacion cruzodo
Fresentanpaleocanales de Sur a Norte.

=._-—_——E 0,30mts de lutitas grises con fONOS rojizos muy Grenosos.

13,20mis de orenisco de grono grueso haslo conglomeraticas. Presenton poleocanales
y se afinon hacia el tope
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1,80 mts. de oreniscas de grono fino

6,20mts de aremiscos de grono grueso o conglomeratices. Se ofinan hocia eltope
Estrotificocion cruzada

1,50mts. de oreniscos de granofinogrises con fonos rojizos

1,60 mis_de oremscas de grono medio o grueso con estratificacion gradoda
1,80mts. de areniscas de grono fino,fimosos en la bose
1,50mis de oreniscas de grono grueso conglomeratica.

2,00mts. de aremiscos grises de grono fino o medio.

3,20mts de oreniscos de grano finoa medio con estrotificacion cruzada.
3,20mts. deoreniscas de grano fino a medio con paleocanales.

2,00mts. de areniscos de grano medio 0 grueso en parte conglomeraticas.
3,30mis. deoreniscos degrano fino o medio

0,76mts. deareniscos de grano medio 0 grueso.
5,68 mts de aremiscas de grono fino 0 medio, con fonos rojizes o morodos y amarillentos

7,60mts de oreniscas de colores grises y omorillentos con estratificocion cruzada y poleocanales.
Hacia lo bose se presenta de grono mediohasta conglomeratico

From: Useche and Odreman, 1986
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STOP 5

STOP 5: Sequence Boundary

Recognition

At this stop we will examine
local truncation and onlap
surfaces associated with a
major influx of sandstones.

Draw a simple sketch
below of the vertical facies
changes and depositional
geometries seen in the two
roadside exposures.

On the published field
section opposite, show the
vertical arrangement of
systems tracts and pick a
candidate sequence
boundary.

Ke estions:

« What is the overall
vertical facies change from
Stop 4 upwards across this
interval?

« What causes the local
truncation / onlap events
seen?

« From the biostratigraphic
data, what horizon does
this level represent in the
sequence stratigraphic
model?

« How does this horizon
tie to the Burgua-3 well?

I
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OUTCROP SECTION

STOP 5

108
4

n,

[}

ef=

ae

94

Lk

Lv-4

- c'!ggmts delulilas grises capknizeias

mis de orenseds de grano fno con gristos refienas de arcilta,
070mis deluitles arenosos

140mts de arenncas de grona 4100, sucos y irablas.
5,10mts. deluntos moradas g gerses con intercodociones de areniscas y imolijes

8,40mis. de aremscos de grano fino o medso

1.20mts delutitos negras

l.oom! dalutito orengso

£.BOmIs da orenuscos degrono f ina. |

130mis. de luhtos crenosas a limokiticas

2 1 20mis d orenrscas de grano finc
Q50mts. de hettos mocoeds coblimzodos.

4,60emts, de areniscos da grona fing @ medio

Cenomanian -
Maastrichtian

, (<97 Ma)
Leomt. deiutitos negros algo bioturbedos. (Musstra N2 12} e

1,30m1s delutitos grises moradns.con laminaciones ctotos.

5,60mts. da aremscos de grano fmodiluminosas,buturbodas.

.| 3,70mis.de treniscos e oreniscos de grone fino g medo bioturhedos hacia Iz parie medq,
0,70mts de lutilas negras Restos defriticos da piontas Trazos fosiles (M- 1))

BLOmIL. d £ tor inter ionas de lutitas.E ficocién cruzada hatia ko bose, Aranmscas
d# grono fino @ medio

Q,70mis.delutiios da colores cloros caoknizados {Muesirg N®(0),
TufQmis de arerwseos g grans hirg Jriobies

6,00m1s.daluntas oranoses,

2,00mis dacreniscasimosas Colores cioros gfises o blanquasinos,

16,80 mis. de futitos grisas enla bose,negros ol tope. ‘

Fresentan nodules en lo bose (Muestro N9 G) Late Albian
(297 Ma)

ioom!s de oreniscas Qreses-verdosas,da grono fino gigo llrruwnusn.m:lu: Hacra al tope mas
limosas y cuarzozas

<,50mfs. de areniscas que presenten b ¢a alterocice.Grene fino a madio
muy cuarzozos

30,00mis da areniscas de grano fino o ronzos Mmay tarruginosos

T,00mty. de areniscos de color gris,con costro {etrugmoso,

18 0omis de aremscas de geano g, con castras ferr paraialas o per lores n lo
estratificacion

2,00ms, da ndnzontes Ilmol!h:ns,qmn Mateonizon 6 rojiza,Caolimzoda.

6,90m?s. de aremiscos gns- Jeon migrol {i

350mts. de arepiscos de Qrene fino,coneeirahificocion eruzoda de Hoete o Sur Colores grises
& pordos Costros ferruginosos

2,20mis de aramscos ferruginosos ruy fanos y {nablaes
2B0Omis da de grano tino ig glauconiticos, imosas.
3,00m1s. de oramiscos de geano fna con estralificocion ecuzada en pequeia escoia

SJUmts deotenscas verdes amar frisbles de grono hno hacia &l tope.

J s,40mts, de oresiscay pol % hg ts gt 1 |00 colorks verdosos o cmarylientos,
{Muestra N28)

From: Useche and Odreman, 1986




STOP 6

STOP 6: Fossiliferous
Limesiones

This quick stop will allow us to
examine the fossiliferous
limestones which in the field
section lie within the lower
Navey Formation. In well
Burgua-3 the limestones are
placed within the uppermost
Escandolosa Formation.

Compare the published
section and the Burgua-3
well logs. Identify the
likely systems tract for
these limestones.

Ke uestions:

« What probably happens
to the palaeo-bathymetry
across these limestones?

+ By well-to-outcrop
correlation, what facies
may lie within the zone of
no exposure shown on the
published section?

3 Ca3 3 3@ a3 33—y 443 C4a
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STOP 6

' OUTCROP SECTION

ESCANDALOSA

ON

FORM AC

B i

Lv-3

B,20mis da imolias bl C %
tnlercolociones de dulgndos lantes fosfoticos,

¥ vertebras de peces{MusstraN® 20},

13,60mts en unintervalo de lutitas fingmenie lamenodas da calor gris atierados.

16,40m?s delimolitas hlanquesings consastos de peces Intercalaciones de lufilas v orenssces

,10 mis da uhigs gtises-bloncas con testos o

P Arenncos in di

A 35,00 mis.cubrertos

730mts. da himolitas bioncos con algo de chert,

200mts.delutitos grises-biencos conwestos da peces. (Muestra NB10}
5,70mts.dekimalitas du calor bionco contentivas de sscomas de pacet.
- [} . .
p .

! l l 15,7Omts de colizgs inaides con abund tosiles {fuveivos) Lutitas intercalod
v N
:-—-:—F_--—:-_— {2,50m1s.)Formacién Navay-Cabza tipo Guoyacan (MuestraN2IB},
1T T 1
| I T
| I I I |
el T 10,80mts. de lulitas con colores cloros olternados,algo coolmizad:
Al tiedinh Cenomanian -
= = - -
O vcticnt 4o o Maastrichtian
+a Tt T <) T,70mis. deareniscas glouconiticas & grono fino
wf (< 97 Ma)
et =2 | 50mts.ds luhtas negros{Muestra N2I7) -
wl " . .7 . ‘) 2,20mis.decreniscas de grono fino Ligeramants glauoeonihcos.
o= = == 1,00 mt. dalulites grises a rojizos,
. ._ * . ." | B,50Omis. dacreaiscos ds grano fino b medio de colores voriodos plovconiticos
= == 1,00mt.deluniios arenosas,colores grises o marados,
" " : * . { 5,55mis.de craniscas de grono fing o madio, glouconiticos hocia el to
R == . 0,70 mis.dulutiios orenosas, — TUl'Onlan
(88.5-90 Ma)
e S " | 23500 quor dugrana fing, \algo bit Loca) con rastes f3ades

. T (F-:n,h‘vnlves}nqumndnrmes},ml presarvodos.Glouconihess. hucia of topelMusstras N2%15 yi5)

5000 mta delutitas grizes amerodas conintercolocwonss de greniscos.

2,00mis.d ¢on copitos delutitas in J \
0,50mts de (utitas cranosos,
2 1,80mis. de aremscos de grano fino lerruginosas

From: Useche and Odreman, 1986




STOP 7

STOP 7: Chert Horizons

During this brief stop we will
look for chert horizons within
the Navey Formation and try o
establish the regional tie of the
cherty interval from the outcrop
to well Burgua-3 and regionally
along the Renz cross-section
into the Maracaibo Basin. A
copy of Renz's cross-section is
shown opposite.

Ke uestions:

« What formation does this
interval represent in the
Maracaibo Basin?

» What is the tie to the
sequence stratigraphic
model?

« In tectonosequence
terms, what significant
horizon is represented?
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Fig. 12. Stratigraphic section A, modified from Renz (1981); see Fig. 11 for Jocation of section.
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STOP 8

STOP 8: Phosphatic shales /

sand influx
This stop has two objectives:

1: To look at the white
fossiliferous shales.

2: To explain the sharp sand
influx in terms of the sequence
stratigraphic model.

Compare the published
field section with well
Burgua-3.

Ke uestions :

+ What fossil types are
observed?

+ What is the likely paleo-
bathymetry?

+ In what systems tract do
the fossiliferous shales
lie?

+ What horizon does the
sand influx tie to in the
Burgua-3 well?

« What is the reservoir
potential of this unit?




OUTCROP SECTION

STOP 8

STOP 7

158

46

145

44

L1

28,40mfs. de oreniscas ae grano fino, friobles coninfercalaciones de lutitos grises o negras,en
copitas de 30y60 cms ,con restos de peces

10,00 mts de lutitas grises orenosos, finomente lominadas fosiliteras

14,50mfs. dehimolitas grises o blancas,con intercolociones de lentes de lutitas
cigo caclinihcas

1,30mts de areniscas de grano fino

700 mts. de lutitas grises conintercolaciones de aremsca de grono fino, laminados

3,80mts_de areniscas de grano finoalgo fostaticas y fosiliferas

5,80 mis de lutilas orenosas.

17,30mfs de oreniscas de grano fino friables fosiliferas

— == — =| 2,30mts delutitos varicolores,arencsas

2,30mts de aremisca de grano fino

4 70mts deluh lesgmn y oscuras
(MuestroN223)

6,00mts de imoktas y lutitas arenosas. Fosfatos enia bose.

49,00m1s delutitos negras con escamas de peces. (Muestras N22 21 y

Cenomanian -
Maastrichtian
(<97 Ma)

17,50 mts. de timolitos,jutitas y fosta ol tope Contiene do
460,50 y0AOmt.

n 1,30mts. derecubrimiento.

5,00mts delimolitos blanquecinas con restos de plontas

TOOmts. de lutitos grisas | I das,algo

10,00 mta. de limolitas coolinizodas con aigo de chert. Hacio el fops presento una capo de
fosfato de 1,00 mi. de espesor

————— 27,50mts. delutitas grises f 1 inodas con interc de orenas finas.

9,00 ds limolitas blonguecinas caolinizadas y fosfotizodos

- —_ 10,00 mts. de lutitas de color gris 0scuro,con escamas y vertebras de psces

From: Useche and Odreman, 1986




A A e

F Ao JURPSREY

g =

Al

L X

o

STOP 9

STOP 9: Bioturbated sands /
Wrap-up summary

At this stop we will look at some
highly bioturbated sands at the
top of the Caparc Dam section,
and if possible we will look for
the phosphate beds shown on
the published field section.

Compared the published
field section with the
Burgua-3 well logs.

T deanede Sinpt
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Ke uestions:

« What systems tract do
these sands lie in?

« What do the degree of
boturbation and increase
in sand content indicate?




STOP 9 .

A-l14

FORMACION NAVAY

A<18

+
17

it
169
168
167
166

164
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STOP 10

STOP 10: Cobre Formation
Seeps

At this last field stop we

will look at the oil-

stained Cobre

l Formation sandstones,
exposed along the

| Barinas - San Cristobal

road.

The objective of this
stop is to note the
extent of the oil seep
and comment on if's
possible origins. We
will also briefly
examine the
depositional facies of
- the Cobre Formation
§ sandstones.”

) Key Questions:

» What is the origin
of these prolific
seeps (slow source
rock seepage or-

Ples Mis.

[L1T

~erdirom: Kiser, G.D. 1989 Relaciones Estratigraficas
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FIGURA 26 - Plano, seccién de referencia, Formacion El Cobre, Cerro “CANTV™.
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BIOMARKER DATA FOR THE RIO QIU SEEP

Characteristics of the oil:

- Biodegraded - shown by the abundance of demethylated hopanes

« Marine Non-clastic Source - shown by the presence of extended
tricyclic terpanes, low molecular weight
steranes, lack of abundant diasteranes,
and proportions of C27, 28, 29 steranes

» Low Thermal Maturity - shown (t% l?\):v saturated hydrocarbon content
°o




STOPS 11 & 12

Optional Field Stops :

Barinitas - Santa Domingo
road section

[

] (31— 3 .3 /|3 .3 &4
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Two additional field stops are
possible, if time permits:-

STOP 11: Paguey
Formation

To examine the depositional
facies and systems tracts visible
in the Paguey Formation at
outcrop and on electric well
logs: Gavilincita -1

Also to show the tie of the
Paguey Formation to the
sequence stratigraphic model
and to discuss it's significance
in terms of the hydrocarbon
potential of the Barinas
foothills.

A geological basemap of the
Santa Domingo area is
included overleaf.

STOP 12: Barinas
Foothills viewpoint

This stop is to compare the
cutcrop geology with the
seismic sections across the
Barinas foothills. Also to look at
the outcrop tie into regional
seismic line 2, which runs from
Lake Maricaiboc to the Merida
Andes and across Barinas to
the Qrinoco river.

The structural style of the
Barinas foothills will then be
discussed, especially in terms
of it's implications for the
hydrocarbon potential of the
Barinas mountain front
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