ates, Gulf of Mexico,
shareholders by building a
olio of assets and maintaining

portfolio of core areas which provide long-term growth opportunities. Apaches’ strategy includes construc
INancral eIy, WhITE MaximIzing €arnings and cdsi 11ows by controlling co:
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Mapa Estructural a la base de la Fm Molles
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Basamento Granitico
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T

MP = Moldic Porosity

- IP = Intraparticular
B Porosity
SP =Spicules

Eq = Echinoderms

Lnoossad nioh

Slclawall ¢ore DEPTH: 224660 mlagl

CLASSIFICATION: PACKSTONE ( GRAINSTONE (SILICIFIED)

c -
GRAINS MATRIE-CEMENT PORDETY | PETROPHYSICAL DwTaA
] Porosity | Permeabiily
61k% 24 1458 11.5% nid mid
M slugic Luble
SIS CRLCITE | CaLesaine |

[ o % [ -

GRAINS

Sketerars: 40% of tnawan, Wiraeon and monoaxon sporge specuies (004020 mm)
entiraly of partially replescsd, mainly by chaleedany. 3% echinoderms of 0.45-0022 mm
A M-S and 1% valve fragments, both calobc in compos@on

GRAIN SIZC: e 1o mediom sand (0.15-0.25 mm).

SORTING:
Kindarataty wall sorfad

TYPF OF GRAIN-TO-GRAIN COMTACTS:
Fuaint- dominant
Elraghl. scarce.

GEMERAL TEXTURE clasl supparisd.
MATHIX { CEMENT

Intergranuiar material consisks of microcrystalling &ca (B C-10, B-15) which
masks Hha ongnal compastian and taxhee Calcda (0 6%) a5 pons filing

PORQSITY

Primeary ard sscondary.
- Abundance” g
o Pore sics, awerage sice @ 015 mene 52%  mesopores (00T-023 mmm), 40%
emcropoves (0.02-0.05 i) ard 2% macrepones (0270032 mimpk
+ Saring, moderle o poon
. Listritutian: heleroaeneous (in laminaet.

o Tewure: seheches fabns 1% moldc (& J13; B2 J-2) and 12% imraparncia (5B 0.9
-6, non-gaaofive fadvic: T microfiaglres.

DALSEHE SIS:

Zeverl diagenstic cvents hawe boon dertied. They are lisicd bekw noan
approcimate chrongdogical cndar.
+ Compaction
+ Dissclution.
« Siliciicaton.
v Caledba

DBSERVATIONS:
Ihe sample shows lovels composed of micracrystaline sica without hoclsts
Prodably Mecriic imangin




Pre-Cuyo

O 1---- - -,
9 ’___#_Wl:ore Meterp y
W_PE MD T 1000
Il.l—-I : |
2T
( ]
o —
a. .‘*
= 3 Base Molles 3110 m MD
8 ' (-2300) m TVDSS
> s1001 | ..
) A e =
{ j/\” Top PreCuyo 3116 m MD
2 |37
Q € : (-2306) m TVDSS
o : 4 '|t -
o |3/ ?
AERH 3
CJ ] 3200 1 ;
BT 5200 3110/20- 3140/45
E L —2400 !J. Before Frac
G | I Flow Gas (x14mm), EGR: 70000m3/d, WHFP: 400psi
Q 5 After Frac
£ = Flow Gas (x16mm), ERG: 323,560m3/d, WHFP: 1700p}i
(1Y) T 1A -
O | <
— | & e el
g "'—_n I: /,l’
— - 3300 1
— % § 330p
(5 Y - —260( ;
b= B4
S |y |
< (ZHh
<
—]
i
|
% - 34001
8400
": - —2600
l|




Ignimbritas

Sidewall core 2619.00 mbgl

Ignimbrite: very fine ash sized vitric shards and fiammes with
chioritic alteration are seen. Crystalloclasts are very fine ash
sized and consist of plagioclases and quartz. Andesite lithoclasts
are recognized. Scarce fissures are observed.

Color: light greenish gray (5GY 8/1).

zidewall core DEPTH: 2619.00 mbgl

ARCODEIren ) i x MANDSCPAORSTUVYWXY 29020
1 D

CLASSIFICATION: INGNIMERITE (andesitic-dacitic]

WITRIC CRYSTALLOCLASTS LITHOCLASTS POROSITY
FAATERLAL

7% 10% 14% -

Vitrle materlal i mace up of very fine ash and dust sized witric shards and
common fammes (A K-10) alerad to chlorte 1t is slightly devitrified and partially
alterad o days.

Crystalloclasts ara very fine ash, dust and subordinale medium o coarse ash
sizad. Thay consiet of subhedral 1o euhedral plagroclazes (B2 F-Td) and scarce gusanz.
Soma plagioclases are parlially raplacad by calcite

. - Lithoclasts are representard hy fine fo very coarse ash and scarce lapilli sized,
remaes was angular o subangular andesites (B H-21 and wine s,
B

o ol 2 b W R G v S S e Caloie (2%) is Taund as replacement.

The lollewmy diagenetic processes and products have been idsnlified, lhay ara
listed hedow in a relative chronalogical arder:

Clay alteration.
Devitnfication.
Compactian.
Microfissuras
Zalcile replacament

R I SR

Observation: discontnuous microfissures Tom 0,05 1 025 mm filled with calcite (A
k-3 Moderately welded ignimbrite

CORPORATICE

11
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Corona en Andesita

A - Sample 2-16-10 (2881.70 mbgl). Voicane rock with porphyrite texture made up of phenocrystals (Ph)
set in 2 mass with ntersertal texture Quartz mecrocrystals (Q) as parial pore and fissure fling Moderate

porosdy (9%) with open mcrofissures (M), sreguiar pores (1) and vugs (V) related o fracturaton
Uncrossed nicols

B - Sample 2.14.18 (2883.58 mbgl). Volcans rock with porphyritic texdure made up of phenocrystals (Ph)
5ot in 3 mass with mtersertal texture. Quartz microcrysials (Q) and chionte (Ch) as partal to jotal fissure
Sing Modecate porosty (10%) with open mucrofissures (M) Uncrossed ncols

- N L 0 . -
3

CORPORATICE
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Basamento Granitico

oo By Ralam

PR [ — s — o 5m e mR Top Basement
— — 75; — — %GIQR/DSS PR B posov g R;{mﬁz o o o M%S 2229 m MD
- . - — — L0 — e — W  —— l (-1392) m TVDSS
2 200 1 200
N
¥ - o 2248/322- After AcidFrac Flow
. 2200 1 23&)' p } x12mm wet gas, Qg: 82,968m3/d,
¥ 1500 e Cond (20%), WHFP: 980psi
3
'-?’ 2400 ] ™ 24w 2422/43 - After AcidFrac Flow water +
' --1600 -+ ¥ & 5%Liq Gasoline 15% x 10mm, 0.27 m3/h
il WHFP: 340psi
- 250 1 p 250
] E-17001 2550/75— After Frac,
- 36%
Il °  Swab Water,L: 2428m
2600 - 4 2600
4 [ 1800 1 2628/716— After Frac
o "0 b 11% \ Flow x10mm wet gas,
2700 ] i 27% Qg: 3,351m3/d, WHFP: 20 psi

1900

H_
il .
%-” 1 0 ‘_-'4 A
0 -3, 250
2100 1"
: 0] 3 1w

)
S
=
wv
(o]
-9
=
8 L0 _
3095/115 — After Frac,
= 310 1 - == 3001 § Flow wet Gas,Qg: 512 m3/d,
E-2300 ] WHFP: 3 psi
=+ 300 1 " - = 20
EL o) ) 1 .
4 3340/53 — After Frac, Swab Water,
- 3300 1 3300 0.33m3/h, L: 3205m
4 2500 ‘ Sl
— H 3421/42 - After Frac, Swab Water,
3400 == 30 0.21m3/h, L: 3320m
T2l 2600 . q17 7 -

y — - 4 it 3454/78 — After Frac, Swab Water,
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1 li"v’ Iy
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20

3100

Top CGL
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2700/81 - WHFP: 3110 psi
Flow x 14mm, Og: 89,168
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Top Basement
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Top CGL I
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(-2010) m TVDSS

Top Basement
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(-2074) m TVDSS

2824/3103 — After Frac
Flow x10mm 0.35 m3/h,
Cond (25%),

Og: 92.800 m3/d,
WHEFP: 880 psi
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Matrix-supported conglomerates

Clast-supported conglomerates
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Corona en Basamento Granitico

2A - Detail where fractures of probable fsctonic
origin are seen (F). They are groupad with ireguiar
races and flled with calcite and a dark dayey
material (Cl). After slabbing, some subparallel and
perpandicular microfractures were recognized (mF)
Depth: 2703.60-2703.80 mbgl

28.- Detail of a breccated zone A dark dayey
materia (Cl) is the dominant filing being calcile
scarce in the edge of clasts. Thase clasts have the
same composiion of the host rock and sometimes
appears foating in the filing (Gr).

Depth: 2702 .62-2702.82 mbgl

2C.- Detaill of a breccia zone probably generated
during the cooling of the body, being part of it still at
a plastic state. Subrounded granodiorite clasts (dash
lines) are separated by a very recrystallized material.
Depth: 2706.35-2706.60 mbgl.

>1 e
I /I Porosity I

Permeability

SLAB: 54 DEPTH: 271164 rulagl

WELL: Pi.Mg.PO.2-2

CLASSIFICATION: GRANQINORITE

It carmasponds to a plidenic rock with, dominant mediumegranad, inegulgranular
teshure

It 15 manly made 1w of tabular plagociass crystas, andesne o compasdan
froem 1.E0 1D 270 mm. They are twnnad according to Albbe ane Canshad tan laes ard
are altered fo clays and calcie. Some individuals show orgstal zonng.

Conwte is fownd as aphedral crystals, Podalite texlure (eilh pleagiocleses) s
fowandd (0. Z 90,

Pafasmwn feidapars (B B-13) are altered o days and saricile

Hrivaanizh hinfte wilh chlonse altaration &nd imn-oxide seqoragation (& G-1%)
Flrlerhe shiows semos spidols alleslion.

Tilanite = found a2 an accasary mineral

The minaraagin compasiion avar whole ek & 4% plaginclasas, 2% quarts,
TH4% parasaum fekdspars, 10% wahte: and 5% homblkenose

Facrormchures from 0056 o B2 mem wede (A0 H-B) and disoonbnuoous
micrefractures <0.06 mm wide are filled with calcibe.

o R




Precuyo
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Mapa estructural-altos de basamento

Mapa Estructural en Tiempo Bloques Anticlinal Campamento-Portezuelo-Collon Cura

/ — & =—Basement structural trends
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Guanaco

1 Upper Centenario Fm

1 Lower Centenario Fm

1 Quintuco Fm

= VacaMuerta Fm

— Upper Cuyo Gr and Lotena Gr
— Lower Cuyo Gr

— Precuyano Gr

g Basal Precuyano Gr?




(Guanaco Deep) COMPOSITE LOG

Pozo Tipo en Guanaco
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Top PreCuyo 2237 m MD (-
1631) m TVDSS

Top Basement 2306 m MD (-
1699) m TVDSS

88%

Open Hole

Flow x10mm wet Gas,
Qg: 133,575 m3/d
WHFP: 1580 psi
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