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Abstract
Anticlinal Aguada Bandera Fm. (AAB) is a lithostratigraphical subsurface definition that refers to the Neocomian sedimentary cycle of the
Golfo San Jorge basin, Argentina. It consists mostly of organic (up to 3% TOC) clay-rich shales and mudstones with minor silt-rich
intercalations being the deepest proven source rock of the basin. It is interpreted as the late synrift sequence, whereas the early synrift unit is
usually assigned to the sedimentary-volcanic complex aged middle to late Jurassic. During the late Jurassic and early Cretaceous -Tithonian to
Barremian-, a considerable amount of isolated depocenters took place in response to the rifting stage within the basin. The morphology and
spatial distribution of this depocenters has been discussed during several decades due to both, the structural complexity and the continue
subsurface database acquisition and/or re-interpretation. According to recent interpretation, the greatest AAB Fm. depocenter (Los Sauces)
located in western Santa Cruz Province would have reached a minimum extension of 3500 km2. This configuration results from a regional 3D2D multi-survey seismic interpretation where unit boundaries were defined as regional unconformities. Depending on the adopted criteria, the
maximum estimated thickness within the depocenter would have reached at least 1700 m. None of the wells (7) located in the study area have
reached the seismic reflection interpreted as the base of the sequence. Nonetheless, the well record has proven at least 750 m of continuous
shale facies with remnant TOC of around 2%. Given the significant depocenter magnitude, its exploratory unconventional potential becomes
very attractive. Moreover, maturity within the study area ranges from oil to dry gas and enables both, shale-oil and shale-gas plays. On the
other hand, within the Los Sauces depocenter AAB Fm. was deposited in a lacustrine starved environment resulting in a type I kerogen.
Therefore, it is important to understand when the expulsion peak and the hydrocarbon type was retained in the rock. This lacustrine origin also
relates to considerable participation of clays which could impact negatively on hydraulic stimulation and hence implies an extra technical
challenge. This integrated source rock characterization resulted in the definition of two exploratory prospects within the depocenter that if
successful would add a significant prospective area within an over-mature basin.
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INTRODUCTION
TRODUCTION
✓ The Golfo San Jorge basin is located in Central Patagonia, southern
Argentina, between latitude 44° and 47°S and between 66° and 71° of
west longitude. It covers a surface of approximately 170,000 Km2,
being a third of it on the offshore sector. Politically, it lies on both the
Santa Cruz and Chubut provinces and towards the east, on the
continental shelf.
✓ Regarding hydrocarbon production the GSJ basin is the most prolific
basin in Argentina, presenting the highest cumulative oil value in
Argentina. Up to the present, more than 37,000 wells have been
drilled troughout the basin.
✓ It is an intracratonic basin, predominantly extensional, trending
roughly in an east-west direction, from the Andean belt to the Atlantic
Ocean.

Rojas Vera et al. (2019)

✓ The economic basement of the basin consists of a sedimentaryvolcanic complex associated to a rift process of Middle to Upper
Jurassic age. Subsecuently, the Neocomian sedimentary cycle took
place under late synrift conditions, synsedimentary filling grabens and
half grabens, mostly continental but with some subordinated marine
Pacific transgressions. The sedimentary column is, at the basin
center, thicker than 8,000 m and it is generally dominated by
continental Mesozoic and Tertiary sediments.
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✓ Anticlinal Aguada Bandera Fm. (AAB) is a lithostratigraphical
subsurface definition that refers to the Neocomian sedimentary cycle.
It consists mostly of organic (up to 3% TOC) clay-rich shales and
mudstones with minor silt-rich intercalations being the deepest proven
source rock of the basin.
✓ During the late Jurassic and early Cretaceous -Tithonian to
Barremian-, a considerable amount of isolated depocenters took
place in response to the rifting stage within the basin. The morphology
and spatial distribution of this depocenters has been discussed during
several decades due to both, the structural complexity and the
continue subsurface database acquisition and/or re-interpretation.
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Anticlinal Aguada Bandera Fm in Los Sauces Depocenter
SEISMIC INTERPRETATION
✓ According to recent interpretation, the greatest AAB Fm. depocenter
(Los Sauces) located in western Santa Cruz Province would have
reached a minimum extension of 3500km2. This configuration results
from a regional 3D-2D multi-survey seismic interpretation where unit
boundaries were defined as regional unconformities.
✓ Regional interpretation was performed in an area of 2300 Km2
covered by pstm 3D seismic acquired between 2000 and 2016 and
around 1300 km2 with 2D coverage dating from the 70s and the 80s.
Both, 3D and 2D seismic were acquired targeting shallower
reservoirs.
✓ Depending on the adopted criteria, the maximum estimated thickness
within the depocenter would have reached at least 1700m. None of
the 7 wells located in the study area have reached the seismic
reflection interpreted as the base of the sequence. Nontheless, it is
considered to be conservative therefore representing the minimum
AAB Fm thickness.
✓ AAB seismic facies are mainly represented by low amplitude parallel
to subparallel reflections with abundant participation of higher
amplitude intrusive bodies, both conformable and unconformable.
✓ The rocks that underlie this unit are also partially sedimentary
(sedimentary-volcanic complex and in some areas marine liasic) with
similar seismic signature represented by subparallel reflections.
Therefore, the discrimination of each sequence based on their
seismic response is highly challenging.
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Anticlinal Aguada Bandera Fm Shale Characterization I
SEDIMENTOLOGY

WELL CORRELATION
WELL A (1975)
TD: 2785 m
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WELL B (1984)
TD : 3969 m

WELL C (1974)
TD: 3008 m

WELL D (1989)
TD: 3700 m
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✓ None of the wells located in the depocenter have reached the base of
AAB sequence. Nonetheless, the well record has proven at least
750m of continuous shale facies with remnant TOC of around 2%.

Top CG Fm

✓ Well record dates from the 70’s and the early 80´s and have a basic
log suite along the target zone.

Top AAB Fm

✓ 46m of cores and cuttings and were sampled to perform geochemical,
biostratigraphical, sedimentological and mineralogical lab tests,
including DRX,FRX, FTIR, SEM ion milling and thin sections.

Didn´t reach AAB
AAB partial
thickness 95 m

AAB Partial
Thickness 223 m
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WELL E

WELL D
WELL B
WELL C

AAB Partial Thickness 871 m
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1´

✓ According to bioestratigraphy, a mainly lacustrine deposicional
environment is interpreted for AAB Fm in Los Sauces depocenter
(Cellyphus
Rallus,
Inaperturapolenites
Limbatus
diagnostic
assembly). However, in the northern area of the depocenter a marine
species was found (Epistomina sp), probably related to a restricted
marine transgression.
✓ Maceral analysis show mainly amorphous organic matter (mostly oil
prone), with increasing terrigenous supply from the south/southeast.

WELL A
WELL F
WELL G

✓ Mineralogical analysis resulted in high contents of Clay, Quartz and
Feldespar. The main type of clay found is inter-layered illite-smectite.
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Brown claystones TOC: 4,21%

WELL E (1970)
TD: 4842 m
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WELL B (1984)
TD : 3969 m

WELL F (1968)
TD : 4235 m

WELL G (1971)
TD : 2200 m

Top CG Fm
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Top AAB Fm

AAB Partial Thickness
547m
TARGET ZONE: 207 m
Average TOC: 1,84
Ro @Tops target zone:
1,05%

AAB Partial Thickness 871 m
TARGET ZONE: 757 m
Average TOC: 1,98
Ro @Top target zone: 1,58
CORES
AAB Partial Thickness 1366 m
TARGET ZONE: 160 m
Average TOC: 1,83
Ro @Top target zone: 1,26%

Sillty mudstone TOC:1,98%

ORGANIC MICROSCOPY

DRX ANALYSIS

Brown mudstone TOC:2,13%

AAB Partial Thickness 1578m
TARGET ZONE: 1384 m
Average TOC: 2,04
Ro @Top target zone: 1,3%

Terrigenous Supply

ION MILLED SEM SECTIONS

CORES

CUTTING´S THIN SECTIONS

Brown claystone/mudstone
TOC:2,42%

Anticlinal Aguada Bandera Fm Shale Characterization II
GEOCHEMISTRY
INTRODUCTION
✓ Organic richness: Actual %TOC ranges between 0,5-5%, Av.: 2%

VAN KREVELEN PLOT

✓ Kerogen Type, Quality and Kinetic:
✓ Type I associate with lacustrine depositional system

AAB
KINETICS
AAB KINETICS

WELL B
WELL E
WELL F
WELL G

✓ Mainly oil prone
✓ Main generation: Between 0,7-0,8 %Ro
✓ Maturity: From end oil to dry gas windows

Transformation Rates %

✓ Hydrocarbon:
✓ Oil generation: 140 Ma – Gas generation: 110 Ma
✓ Oil fingerprints and biomarkers are characteristics
✓ Shale play: Shale Oil - Gas

Ro %

MATURITY MODELS

WELL B – Present day

✓ Oil fields in western GSJ basin are mostly related to AAB source rock,
as well as some gas fields within Los Sauces depocenter.

WELL B

ORGANIC RICHNESS MAP

INTRODUCTION

MATURITY MODELS

MATURITY MAP

CONCLUSIONS

✓ Given the significant depocenter magnitude, its exploratory unconventional potential becomes very attractive. Moreover, maturity within the study
area ranges from oil to dry gas and enables both, shale-oil and shale-gas plays. On the other hand, as within Los Sauces depocenter AAB Fm. was
deposited in a lacustrine starved environment resulting in a type I kerogen, it is important to understand when the expulsion peak was and what type
of hydrocarbon was retained in the rock. This lacustrine origin also relates to considerable participation of clays which could impact negatively on
hydraulic stimulation and hence implies an extra technical challenge.
✓ This integrated source rock characterization resulted in the definition of two exploratory prospects within the depocenter that if successful would add
a significant prospective area within an over-mature basin.

