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Abstract

Aptian lithic sandstones and conglomerates of the Carmépolis Member, Muribeca Formation, constitute the reservoirs of the giant Carmépolis
and adjacent oil fields of Sergipe-Alagoas Basin, northeast Brazil. The reservoirs were deposited by alluvial-deltaic systems in the margin of a
“pre-salt” hypersaline lake, and are highly porous, despite being rich in ductile, low-grade metamorphic rock fragments. A systematic
petrographic study of 135 thin sections prepared from core samples from 6 wells revealed that early partial cementation by Fe-dolomite,
previously regarded as the main porosity preservation process through compaction inhibition, is clearly not the only factor responsible for the
quality of these reservoirs. Several samples with little or no dolomite cementation still present unusually high porosity values. Therefore, other
mechanisms of sustaining framework, including early oil saturation and overpressure, are being evaluated. The systematic study of the
variation of depositional texture and composition, and of the distribution of dolomite cementation and other diagenetic processes in relation to
facies and stratigraphic sequences and boundaries is revealing the controls on the quality of Carmdpolis reservoirs. Understanding the
distribution of these controls will contribute to improving production from these unconventional and complex reservoirs, as well as for
identifying new potential prospects with similar characteristics.


mailto:argosssb@hotmail.com

Porosity Preservation in the Lithic Carmopolis
Reservoirs,Sergipe-Alagoas Basin, Brazil

Schrank, A. B. S.*, Altenhofen, S. D., De Ros, L. F.

Geosciences Institute, Federal University of Rio Grande do Sul, Brazil

= Mud fragments > Inverse gradation

‘ Basin: Sergipe- Alagoas ‘ LABEL T ety cos satcton  Porteconeeton

frat Fracture . Fine upwards = Flame structure

L] PETROBRAS

Twenty reservoir petrofacies were defined Sequentia alysesofCoe
via the combination of main depositional e
structures, textures, primary composition o

and diagenetic processes that control = - S S ol SO

porosity and permeability. Nine of these

Core

Granulometr; .
Y Description

RHOB (g/cm3)|
2

Permeability
Porosity

Photomicrographs Core Gamma

Formation
3rd order
Depth (m)
Core Photos
Structures
Petrofacies

Sample depth (m)
Total volume (%)

Gray shale.

{-ModPorSands  |~715,75 ooids and peloids.

Ev e s o s e T L) Very fine brown sandstone, siltic,
well-sorted, locally micaceous,
argillaceous.

are volumetrically significant, being three = ey R ||
exemplified here.

I-HyDol - 71645

Laminated brown argillaceous
siltstone.

Very fine brown sandstone, siltic,

. ] _ " o .
E = 3 . 3 - -
: : [-Modporsands  |-719,35 Fine sandstone, moderately-sorted, litharenite, with 3 ] ' well-sorted, micaceous, locally
5 5 plane-parallel lamination (//P). e massive. Interlaminated with
: H argilaceous sediments.

Al A

Brownish gray siltic shale.

- » i h ¢ AR

Very fine to fine sandstone,

“ a0 b y 4 |
[-Tigsand:
u lgsands L& : iy ; o | well-sorted, micaceous, laminated,|
ry . m— I f - 4 1 ' locally siltic, brown to gray.
L N

1“‘?{ i, glomerates with . i
L UE >8% intergranular =T S B LR DR | B

Fine to medium sandstone,

Fine to medium sandstone,
well-sorted, with argillaceous
interlamination.

(X AN |

[massive, moderately-sorted.
Frigsands 72595

¥ 3 e o=
L ] L I’ 3 : .
5 i : gaas ! ; . hm_‘ Medium to fine sandstone with
3 - : saas _ ! pebbly level, locally cemented,
7 y E ; : - brown to gray.
= Fissisceassziceie - 8, L

Fvodporsands  |-727,20 s PPl - - & Brown lithic coarse sandstone.
dium sandstone, slightly conglomerz o i
poorly-sorted, feldspathic litharenite, massive (//P). - - Brown, medium to coarse
sandstone intercalated with
granulose levels.

Fine to medium sandstone,

range between 3 ';",::_;'_u'_u;: g -‘  ’ s . : ol sorted Localy graniose and

A T Tk S 2 o)
D=ttt ===t =

g Bl

b.s _. . S o B B o ocong ‘; S5 ' b ; .
o and 11% and dis- N M, o g

arse conglomeratic sandstone, poorly-sorted, ¥, g lithic, brown, poorly-sorted,

ive (//P). — = ranging from very coarse to
conglomeratic in fining upward
sequences.

Brg

€

PorCong

[FTigsands

Brown to gray, argillaceous,
siltstone and very fine sandstone.

Hybrid arenite, coarse/granular,

s clay intraclasts with carbonate

734,85 Rudstone, rich in carbonatic and microbial clasts.

intraclasts, with irregular lamination and heterogeneous

packing /P)

[FTigsands — _ Medium to coarse sand cycles,
" locally conglomeratic,

poorly-sorted, intraclastic with

granules sparse.

Q| Ky a

-Porsands

IFTigCong

1IC1 C1

: -
arse sandstone, lightly conglomeratic,
moderately-sorted, litharenite, massive (XP)

Greenish gray siltic mudstone

» \ B e T ! cycles with brown spots, coarse
h > 0 3 intraclastic on the base.
- L | (9 Sequence of coarse sands to
conglomeratic cycles in fining
O u upward. Generally brown, locally
< I n e rg ra n e
-
L]
-
557550 r6n 0 | - o A 3 % sandstones, siltstones,
. = u ; -~ 3 : - argillaceous silststones and siltic
. I O n I S Va rI a e ol 1 A Al o # shales. Predominantly brown
* - ¥} 9 4 Py : ' color, locally greenish gray sealed.
Pt - wd giu - s ¥,
. 3 ; i
! : o : e gg P S 5 » 1
R - _ 745,50: Very-fine sandstone, moderately-sorted, lithic arkose|
—-— 0 ¥ B | | with irregular lamination (//P).
A" Aa o g W

D

C1

DissSands. [-741,55

] Muddy-silic section with light
nulose conglomeratic sandstone, poorly-sorted, | | & ;- green and brown portions
litharenite, massive (XP). o = (coarser). Apparently with
741,20:C: . calcite nodules. Locally silicified.
litharenite, massive /%),

rigsands

Interbedding of very fine

3 D C3D[C3D D IC1

Medium to coarse sand top of
fining-up cycle below. Locally
well-sorted

Conglomeratic sandstones,
PorCong 750,85 £ 3 granuloses, poorly-sorted,

£ < stratified, brown, intercaleted
with conglomeratic sandstones,
locally fine, supported by pebbles/
granules or sand, locally with
750,85: bimodal (coarse sand - ,_ vugs porosity.
pebbles) poorly-sorted,lthic arkose, massive (/7).

ModPorCong

Light green laminated siltic shale.

(Coarse and conglomeratic

in the base, fine and
argilaceous sandstones in the top.
Brown to gray.

i Succession of coarse and

| s !
RIE : Modorsands |-755,50 Al s
b . ;. ,.? || 4 : conglomeratic sandstones, and
- o = = b T e 1l % . . granular conglomerates (fine)
: P 752,60: Sandly conglomerate, granular,poorly-sorted Ith cycles, stratified. Cycles and

arkose, massive (//P) 755,50:Slightly conglomeratic “”"“""e'“'y‘“[;’;‘] sequences are fining up (medium

Modporcong 1756, to very fine sandstones on the
= LI —75{,% top).

pletely Cel I lel lted : : | : - Fine sandstones cycles,
: BRI b d well-sorted, locally argillaceos with|
F L]
L] . N ;
: 3 - . ¢ L A ; sandstones and siltstones
- - Modporsands  |-759,95 a B - P r ! interbedded, with variable clay
|Fviodporsands ~ |-759, 4
756,65: Coarse sandstone, slightly conglomeratic, - o A content.
L . poorly-sorted, feldspathic litharenite, massive (XP). 756,75: Bimodal conglomerate (coarse sand-pebbles),
poorly-sorted, lith: it (1P).

9} z 3 : . - Coarse and conglomeratic

3 pelitic interbedded, indicating top
Foissands 75835 : ; of cycle, brown

FTigsands 759,25 [Medium and very fine to fine

|EEEE visssands : % sandstone on the base,

e Ol 0T E \ ; poorly-sorted.
eX re l I Ie OW ? Siltstone, very fine sandstone and
e ;: - shale interbedded with variable
<2 A) .

clay content, greenish gray to
light brownish colors.

758, iddy sandstone, very fine, well-sorted, arkose, with| =, :
irreqular lamination (//P). 759,25 Slightly conglomeratic sandstone,

derately-sorted, litharenite, with iregular
porsands = = G stratification and irregular lamination (XP),

Fine sandstone, micaceous,
laminated, well-sorted, with fine
interbedded argillaceous,

|dark brown lenses.

Siltic shale, light gray, laminated

-HyDol |-767,70

rigsands 768,25 hi Fine to coarse sandstone sets,

The distribution patterns of quality and = - = :

Lithic conglomerate, pooriy-sorted,
lgrain-supported with fine to coarse

sandy matrix
Disssands

heterogeneities of the reservoirs were | pane |

ebbly levels, silty clayish
Intercalations, brown to gray.

Basement breccia partially

] [ [ [ n = 7 : '
64.90:Bimodal sandstone vy fne medium sond), | | & i 4 weathered (biotite-shale) with
moderately-sorted, eldspathic itharenite, with irregular J - 5 X lithic-sandy matrix poorly-sorted.
lamination(//P). very fine ' |Variable amounts of clay in the
|

sand), feldspathic litharenite, with carbonate peloids and
intraclasts, massive (/P). matrix (regolith).

Basement

Crenulated biotite-schist, fractured|

e conglomeratic s
feldspathic ltharenite, with carbonate intraclasts massive v
) 342

logs, petrophysical and petrographic data, . mmeen | OEEEE
interpreted stratigraphic intervals, :
lithofacies and petrofacies. | |

Basement

‘argosssb@hotmail.com

UFRGS QCNP q @

Conselho Nacional de Desenvolvimento

PETROBRAS  GtoriocranbeposuL  Cientificoe Tecnoldgico CAPES

PAMPA

AAPG STUDENT CILATTER




Porosity Preservation in the Lithic Carmopolis Reservoirs,
Sergipe-Alagoas Basin, Brazil
Schrank, A. B. S.*, Altenhofen, S. D., De Ros, L. F.

Geosciences Institute, Federal University of Rio Grande do Sul, Brazil

Quantitative petrography of 135 thin sections revealed that However, several samples with relatively large intergranular
the sandstones and conglomerates are rich in low-grade porosity have very little or no dolomite, suggesting that

meta-sedimentary rock fragments, derived from the uplifted another mechanism must also be contributing for porosity
metamorphic basement.
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The main reservoirs of this basin are coarse alluvial sandstones

The Sergipe-Alagoas Basin is one of the most productive basins and conglomerates from the Carmépolis Member of the Muribe-
of Brazil, with 256M proved barrels of oil and 7Mm3 of gas (ANP, ca Formation, deposited during the Aptian transitional or

2015). About 2/3 of its production are from onshore fields. post-rift phase.
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The diagenetic pathways of the main petrofacies were represented as flow diagrams.
Partial dolomite cementation was clearly not enough to explain all the porosity
preserved in the reservoirs. Early oil saturation is considered as a mechanism for the
observed inhibited compaction and cementation, and preservation of porosity.

Oil and diagenetic fluids migrated through major faults from the low block into
the sandstones and conglomerates of the Carmopolis Member before significant
burial.
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Schematic geological section of the Carmopolis field, showing major structur-
al and stratigraphic features, and interpreted fluid flow.
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Final Remarks
The mechanisms that controlled the distribution of quality in the Carmopolis Member

(JQurtzgran @Y Foitsser gran @ Mca rain == Fne prts [ Goarse pyrhs reservoirs were recognized. This understanding and the characterization of the
el —— L I dlst_rlbutlon_ patterns of heterogepeltles and quality within the reservoirs will contribute
i for increasing the efficiency of oil recovery from producing reservoirs, as well as to

reduce the risks in the exploration for similar reservoirs.
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Diagenetic evolution pathways of the main petrofacies.
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