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Abstract 

 

Approaching 10,000 total horizontal wells, the Eagle Ford play in South Texas is one of the most mature unconventional fields 

in the US. However, recent developments have the Eagle Ford geologic targets growing both spatially and vertically, with 

identification of the viable "Easter Eagle Ford" (or Eaglebine), multi-lateral development of the Upper and Lower Eagle Ford 

and vertical-well exploitation of the underlying Buda Limestone. Each of these expansions of the traditional Eagle Ford play 

illustrate an expanding understanding of the geology and fluid characteristics of the rocks underlying the Austin Chalk. Mapping 

of fluid characteristics in the form of oil API gravity or gas-oil-ratio (GOR) have consistently delineated the Eagle Ford 

"sweetspots" for optimal production of oil, condensate, natural gas liquids, and dry gas. Extension of this technique beyond the 

San Marcos Arch to Burleson and Brazos Counties exhibits similar characteristics to Karnes, Gonzales, and other liquids-rich 

parts of the play. Early well results are promising and provide economic opportunities that increase the overall Eagle Ford 

extents. Heavy well coverage is providing well log data that are also enhancing understanding of the distinct character and 

thickness of the Upper and Lower Eagle Ford. Regional mapping of geologic tops, coupled with detailed directional survey data 

and validated reported reservoir data provides insights into targeted zones and corresponding production. Sufficient thickness in 

both the Upper and Lower Eagle Ford is also providing opportunities for staggered multi-lateral development of both 

formations, in certain areas. Improved understanding of the Upper and Lower Eagle Ford, coupled with older and recent deeper 

vertical wells, is identifying targeted development opportunities for the Buda Limestone. Impressive initial liquids production is 

being reported with vertical wells with relatively high-intensity completions. Against this backdrop of improved geologic 

understanding of the Austin/Eagle Ford/Buda/Eaglebine is a method increasing of the size of hydraulic fractures. With a historic 
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average of 4 million pounds of sand per well, recent completions are ranging two to more than four times this value, with 

impressive geologic and fluid flow responses. Time will tell with respect to decline rates and sustainability, but indications are 

that the geology and fluid characteristics of the "old" and "new" Eagle Ford are amenable to high-intensity completions. 
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Eagle Ford Top Initial Producing Wells 

API Number Initial Production BOPD Well Name County Name Completion Date Lateral Length (ft) Total Proppant (lbs) Total Fluid (gal) Choke Size Oil Gravity EF Depth EF Thickness 

42177328570000 7513 BURROW UNIT 5H GONZALES 5/25/2013 5340 15.76M 10.18M 38/64 45.0 11688 172 

42177328020000 6522 WILDE TRUST UNIT 2H GONZALES 6/10/2013 5796 14.24M 9.09M 28/64 53.6 11506 176 

42177327430000 6331 BURROW UNIT 2H GONZALES 1/23/2013 4615 11.21M   36/64 44.0 11408 167 

42177328000000 5526 WILDE TRUST UNIT 3H GONZALES 6/11/2013 5790 14.69M 8.61M 32/64 43.4 11505 176 

42255336720000 5478 KORTH UNIT 8H KARNES 11/7/2014 6720 20.02M 16.51M 36/64 41.0 10682 212 

42177328010000 5474 WILDE TRUST UNIT 1H GONZALES 6/12/2013 5585 13.81M 8.74M 32/64 43.2 11507 176 

42177327440000 5424 BURROW UNIT 1H GONZALES 1/24/2013 5209 12.14M 7.45M 36/64 44.0 11407 167 

42255336390000 5414 MCCOY UNIT 2H KARNES 6/23/2014 6557 17.04M 12.30M 38/64 41.5 10812 201 

42255327650000 5382 WOLF UNIT 1H KARNES 1/26/2013 5394 10.79M 5.55M 34/64 43.5 10955 221 

42177325170000 5379 BOOTHE UNIT 1H GONZALES 12/22/2012 3927 5.85M 3.98M 34/64 46.0 11602 165 

42255336730000 5321 KORTH UNIT 9H KARNES 11/7/2014 6794 20.18M 16.99M 36/64 41.0 10684 212 

42255336380000 5291 MCCOY UNIT 1H KARNES 6/23/2014 6428 16.08M 11.81M 38/64 42.0 10813 201 

42255334140000 4972 PRESLEY UNIT 1H KARNES 1/16/2014 4485 10.89M 7.28M 32/64 44.6 11468 239 

42177330750000 4942 NEETS UNIT 1H GONZALES 1/12/2014 4369 12.18M 8.87M 32/64 44.0 11235 162 

42177332040000 4771 BAKER DEFOREST UNIT 11H GONZALES 5/27/2014 6469 15.59M 15.87M 32/64 45.5 11270 171 

42177325140000 4646 BURROW 2H GONZALES 10/23/2012 7208 8.35M 4.86M 32/64 46.8 11522 168 

42255329300000 4613 WOLF UNIT 5H KARNES 5/23/2013 5360 13.86M 6.64M 32/64 41.6 11047 223 

42255336180000 4613 KORTH UNIT 7H KARNES 11/7/2014 7315 21.24M 18.19M 32/64 42.8 10692 212 

42177324770000 4598 BAKER-DEFOREST UNIT 4H GONZALES 7/29/2012 5798 8.22M 5.25M 30/64 45.0 11273 171 

42177332340000 4572 BOOTHE UNIT 11H GONZALES 6/8/2014 4308 10.18M 11.61M 34/64 47.1 11576 164 

Average 5339     10/2/2013 5673 13.61 M 9.99 M 34/64 44.3 11233 188 



Central Eagle Ford – Dip Traverse 
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Log 
Depth(n) 

0 -
400 -
800 -

1200 -
1600 -
2000 -
1400 -
1800 -
3200 -
3600 -
4000 -
4400 -
4800 -
5200 -
5600 -
6000 -
6400 -
6800 -
7200 -
7600 -
8000 -
8400 -
8BOO -
9200 -
9600 -

10000 -
10400 -
10800 -
11 200 -
11 600 -
12000 -
11400 -
11800 -
13200 -
13600 -
14000 -
14400 -
14800 -
15200 -
15600 -
16000 -
16400 -
16800 -
17200 -
17600 -
18000 -

l8400 -

.~ 
LAClQ.ANO AF6 

' OAR 

• • • 

I...... . ....... . 

• Q2~ 141100 
ilUEUER 
IlARNES 

",jf"", Log 
~~ST Depth(n) 

- 0 
- 400 
- 800 
- 1200 
- 1600 
- 2000 
- 1400 
- 1800 
- 3200 
- 3600 
- 4000 
- 4400 
- 4800 
- 5200 
- 5600 
- 6000 
- 6400 
- 6800 
- 7200 
- 7600 
- 8000 
- 8400 
- 8BOO 
- 9200 
- 9600 
- 10000 
- 10400 
- 10800 
- 11200 
- 11600 
- 12000 
- 11400 
- 11800 
- 13200 
- 13600 
- 14000 
- 14400 
- 14800 
- 15200 
- 15600 
- 16000 
- 16400 
- 16800 
- 17200 
- 17600 
- 18000 
- 18400 



Eagle Ford – Strike Traverse (SW-NE)  

~ 240 miles 
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Well TVD and Initial Production 



Western Eagle Ford – Dip Traverse 

~ 100 miles 
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Well TVD 

Well Name Depth IP Gas IP Oil IP BOE Frac Stages TVD Horz Length Pressure Total Proppant Total Fluid 

  (FT) (MMPCD) BOPD BOEPD   (FT) (FT) (PSI) (LBS) (GAL) 

Emergente 1 13,356 2.86   477 17 8200 4500       

Montañés 1 10,499 0.11 19 37 14 5085 4300 2800 2,520,000 2,520,000 

Nómada 1 9,350 0.01   2 16         

Percutor 1 11,273 2.2   367 16 5250 4900 2800 4,000,000 3,250,000 

Habano 1 12,369 2.77 27 489 16 6772 4900 4000 5,600,000 5,160,000 

Chucla 1 12,156 1.9 24 341 16           

Durián 1 13,963 1.9   317 18           

Gamma 1 12,444 0.3 12 62             
Pemex corporate and technical presentations 

Well TVD and Initial Production 



Well TVD 

Well TVD and Initial Production 



Well TVD 

Well TVD and Initial Production 

#1 - Southwest Expansion of the Eagle Ford? 

Para et al 
SPE 164545 



Depth to Top of Eagle Ford 



Depth to Top of Eagle Ford 



3-Month BOE versus Depth 

BOE 

13 Month BOE (Oil+Gas) per FT per Well vs. Regional Eagle Ford Depth (ft) 
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3-Month BOE versus Depth 

BOE Bigger Depth = Better BOE Production 



3-Month Oil versus Depth 

BOE 
OIL 
13 Month Oil (bbll per Well vs . Regional Eagle Ford Depth (ttl 
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3-Month Oil versus Depth 

OIL 

~11,500 ft 
+/- 700 ft 



Eagle Ford Top Initial Producing Wells 

API Number Initial Production BOPD Well Name County Name Completion Date Lateral Length (ft) Total Proppant (lbs) Total Fluid (gal) Choke Size Oil Gravity EF Depth EF Thickness 

42177328570000 7513 BURROW UNIT 5H GONZALES 5/25/2013 5340 15.76M 10.18M 38/64 45.0 11688 172 

42177328020000 6522 WILDE TRUST UNIT 2H GONZALES 6/10/2013 5796 14.24M 9.09M 28/64 53.6 11506 176 

42177327430000 6331 BURROW UNIT 2H GONZALES 1/23/2013 4615 11.21M   36/64 44.0 11408 167 

42177328000000 5526 WILDE TRUST UNIT 3H GONZALES 6/11/2013 5790 14.69M 8.61M 32/64 43.4 11505 176 

42255336720000 5478 KORTH UNIT 8H KARNES 11/7/2014 6720 20.02M 16.51M 36/64 41.0 10682 212 

42177328010000 5474 WILDE TRUST UNIT 1H GONZALES 6/12/2013 5585 13.81M 8.74M 32/64 43.2 11507 176 

42177327440000 5424 BURROW UNIT 1H GONZALES 1/24/2013 5209 12.14M 7.45M 36/64 44.0 11407 167 

42255336390000 5414 MCCOY UNIT 2H KARNES 6/23/2014 6557 17.04M 12.30M 38/64 41.5 10812 201 

42255327650000 5382 WOLF UNIT 1H KARNES 1/26/2013 5394 10.79M 5.55M 34/64 43.5 10955 221 

42177325170000 5379 BOOTHE UNIT 1H GONZALES 12/22/2012 3927 5.85M 3.98M 34/64 46.0 11602 165 

42255336730000 5321 KORTH UNIT 9H KARNES 11/7/2014 6794 20.18M 16.99M 36/64 41.0 10684 212 

42255336380000 5291 MCCOY UNIT 1H KARNES 6/23/2014 6428 16.08M 11.81M 38/64 42.0 10813 201 

42255334140000 4972 PRESLEY UNIT 1H KARNES 1/16/2014 4485 10.89M 7.28M 32/64 44.6 11468 239 

42177330750000 4942 NEETS UNIT 1H GONZALES 1/12/2014 4369 12.18M 8.87M 32/64 44.0 11235 162 

42177332040000 4771 BAKER DEFOREST UNIT 11H GONZALES 5/27/2014 6469 15.59M 15.87M 32/64 45.5 11270 171 

42177325140000 4646 BURROW 2H GONZALES 10/23/2012 7208 8.35M 4.86M 32/64 46.8 11522 168 

42255329300000 4613 WOLF UNIT 5H KARNES 5/23/2013 5360 13.86M 6.64M 32/64 41.6 11047 223 

42255336180000 4613 KORTH UNIT 7H KARNES 11/7/2014 7315 21.24M 18.19M 32/64 42.8 10692 212 

42177324770000 4598 BAKER-DEFOREST UNIT 4H GONZALES 7/29/2012 5798 8.22M 5.25M 30/64 45.0 11273 171 

42177332340000 4572 BOOTHE UNIT 11H GONZALES 6/8/2014 4308 10.18M 11.61M 34/64 47.1 11576 164 

Average 5339     10/2/2013 5673 13.61 M 9.99 M 34/64 44.3 11233 188 



IP Oil Gravity 
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3-Month BOE versus Oil Gravity 

BOE 

13 Month BOE (Oil+Gas) per FT per Well vs. Regional Oil Gravity := (I .... x 
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3-Month BOE versus Oil Gravity 

~44.5 API 

>61.0 API 

BOE 



3-Month BOE versus Oil Gravity 

OIL 
13 Month Oil (bbl) per FT per Well vs. Regional Oil Gravity 
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3-Month BOE versus Oil Gravity 

~42.5-46.5 API 

OIL 



Eagle Ford Top Initial Producing Wells 

API Number Initial Production BOPD Well Name County Name Completion Date Lateral Length (ft) Total Proppant (lbs) Total Fluid (gal) Choke Size Oil Gravity EF Depth EF Thickness 

42177328570000 7513 BURROW UNIT 5H GONZALES 5/25/2013 5340 15.76M 10.18M 38/64 45.0 11688 172 

42177328020000 6522 WILDE TRUST UNIT 2H GONZALES 6/10/2013 5796 14.24M 9.09M 28/64 53.6 11506 176 

42177327430000 6331 BURROW UNIT 2H GONZALES 1/23/2013 4615 11.21M   36/64 44.0 11408 167 

42177328000000 5526 WILDE TRUST UNIT 3H GONZALES 6/11/2013 5790 14.69M 8.61M 32/64 43.4 11505 176 

42255336720000 5478 KORTH UNIT 8H KARNES 11/7/2014 6720 20.02M 16.51M 36/64 41.0 10682 212 

42177328010000 5474 WILDE TRUST UNIT 1H GONZALES 6/12/2013 5585 13.81M 8.74M 32/64 43.2 11507 176 

42177327440000 5424 BURROW UNIT 1H GONZALES 1/24/2013 5209 12.14M 7.45M 36/64 44.0 11407 167 

42255336390000 5414 MCCOY UNIT 2H KARNES 6/23/2014 6557 17.04M 12.30M 38/64 41.5 10812 201 

42255327650000 5382 WOLF UNIT 1H KARNES 1/26/2013 5394 10.79M 5.55M 34/64 43.5 10955 221 

42177325170000 5379 BOOTHE UNIT 1H GONZALES 12/22/2012 3927 5.85M 3.98M 34/64 46.0 11602 165 

42255336730000 5321 KORTH UNIT 9H KARNES 11/7/2014 6794 20.18M 16.99M 36/64 41.0 10684 212 

42255336380000 5291 MCCOY UNIT 1H KARNES 6/23/2014 6428 16.08M 11.81M 38/64 42.0 10813 201 

42255334140000 4972 PRESLEY UNIT 1H KARNES 1/16/2014 4485 10.89M 7.28M 32/64 44.6 11468 239 

42177330750000 4942 NEETS UNIT 1H GONZALES 1/12/2014 4369 12.18M 8.87M 32/64 44.0 11235 162 

42177332040000 4771 BAKER DEFOREST UNIT 11H GONZALES 5/27/2014 6469 15.59M 15.87M 32/64 45.5 11270 171 

42177325140000 4646 BURROW 2H GONZALES 10/23/2012 7208 8.35M 4.86M 32/64 46.8 11522 168 

42255329300000 4613 WOLF UNIT 5H KARNES 5/23/2013 5360 13.86M 6.64M 32/64 41.6 11047 223 

42255336180000 4613 KORTH UNIT 7H KARNES 11/7/2014 7315 21.24M 18.19M 32/64 42.8 10692 212 

42177324770000 4598 BAKER-DEFOREST UNIT 4H GONZALES 7/29/2012 5798 8.22M 5.25M 30/64 45.0 11273 171 

42177332340000 4572 BOOTHE UNIT 11H GONZALES 6/8/2014 4308 10.18M 11.61M 34/64 47.1 11576 164 

Average 5339     10/2/2013 5673 13.61 M 9.99 M 34/64 44.3 11233 188 



IS DEPTH A PROXY FOR PRESSURE? 
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IP Flowing Tubing Pressure 



IP Flowing Tubing Pressure 



IP Flowing Tubing Pressure 

BOE 

13 Month BOE (Oil+Gas) per FT per Well vs. Regional Flowing Tubing Pressure (psi) 
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IP Flowing Tubing Pressure 

Bigger Pressure = Better BOE Production 
BOE 



THE IMPORTANCE OF THICKNESS? 
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Dip Traverse through Karnes County 

R. 
Jepth(nl 

-100 -
-75 -
-50 -

-25 -
0 -

25 -
50 -

75 -
100 -

125 -
150 -

175 -
200 -
225 -
250 -
275 -

300 -
325 -

350 -
375 -

400 -
425 -

450 -
475 -
500 -

525 -
550 -

575 -
600 -

625 -
650 -

4202~2S00 
LACKLAND AFB 

BEXAR 

42021 sooo 
FOSTER BEN F 

BEXAR 

• 4249331 01S00 
FLiELLER C 
WILSON 

• 424933202S00 
CHAPMAN·MILLI KIN IA 

WI LSON 

• 4249331 98500 
LOB UNIT 
WILSON 

••••••• • •••••••• 

• 4225531471 00 
MUELLER 
KARNES 

4225~8200 
RHODES TRU~~ 

KARNES Depth(n 
- -100 
- -75 
- -50 

- -25 
- 0 

- 25 
- 50 

- 75 
- 100 

- 125 
- 150 

- 175 
- 200 
- 225 

- 250 
- 275 

- 300 
- 325 

- 350 
- 375 

- 400 
- 425 

- 450 
- 475 
- 500 

- 525 
- 550 

- 575 
- 600 

- 625 
- 650 



Dip Traverse through Gonzales County 
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Western Eagle Ford – Dip Traverse 
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Western Eagle Ford – Strike Traverse 
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Eastern Eagle Ford – Strike Traverse 
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3-Month BOE versus Eagle Ford Thickness 

BOE 
13 Month BOE (Oil+Gas) per FT per Well vs. Regional Eagle Ford to Buda Thickness (ft) 
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>162 ft thick 

BOE 

3-Month BOE versus Eagle Ford Thickness 



>162 ft thick 

BOE 

3-Month BOE versus Eagle Ford Thickness 

#2 - Vertical Expansion into multiple benches 



Eagle Ford Top Initial Producing Wells 

API Number Initial Production BOPD Well Name County Name Completion Date Lateral Length (ft) Total Proppant (lbs) Total Fluid (gal) Choke Size Oil Gravity EF Depth EF Thickness 

42177328570000 7513 BURROW UNIT 5H GONZALES 5/25/2013 5340 15.76M 10.18M 38/64 45.0 11688 172 

42177328020000 6522 WILDE TRUST UNIT 2H GONZALES 6/10/2013 5796 14.24M 9.09M 28/64 53.6 11506 176 

42177327430000 6331 BURROW UNIT 2H GONZALES 1/23/2013 4615 11.21M   36/64 44.0 11408 167 

42177328000000 5526 WILDE TRUST UNIT 3H GONZALES 6/11/2013 5790 14.69M 8.61M 32/64 43.4 11505 176 

42255336720000 5478 KORTH UNIT 8H KARNES 11/7/2014 6720 20.02M 16.51M 36/64 41.0 10682 212 

42177328010000 5474 WILDE TRUST UNIT 1H GONZALES 6/12/2013 5585 13.81M 8.74M 32/64 43.2 11507 176 

42177327440000 5424 BURROW UNIT 1H GONZALES 1/24/2013 5209 12.14M 7.45M 36/64 44.0 11407 167 

42255336390000 5414 MCCOY UNIT 2H KARNES 6/23/2014 6557 17.04M 12.30M 38/64 41.5 10812 201 

42255327650000 5382 WOLF UNIT 1H KARNES 1/26/2013 5394 10.79M 5.55M 34/64 43.5 10955 221 

42177325170000 5379 BOOTHE UNIT 1H GONZALES 12/22/2012 3927 5.85M 3.98M 34/64 46.0 11602 165 

42255336730000 5321 KORTH UNIT 9H KARNES 11/7/2014 6794 20.18M 16.99M 36/64 41.0 10684 212 

42255336380000 5291 MCCOY UNIT 1H KARNES 6/23/2014 6428 16.08M 11.81M 38/64 42.0 10813 201 

42255334140000 4972 PRESLEY UNIT 1H KARNES 1/16/2014 4485 10.89M 7.28M 32/64 44.6 11468 239 

42177330750000 4942 NEETS UNIT 1H GONZALES 1/12/2014 4369 12.18M 8.87M 32/64 44.0 11235 162 

42177332040000 4771 BAKER DEFOREST UNIT 11H GONZALES 5/27/2014 6469 15.59M 15.87M 32/64 45.5 11270 171 

42177325140000 4646 BURROW 2H GONZALES 10/23/2012 7208 8.35M 4.86M 32/64 46.8 11522 168 

42255329300000 4613 WOLF UNIT 5H KARNES 5/23/2013 5360 13.86M 6.64M 32/64 41.6 11047 223 

42255336180000 4613 KORTH UNIT 7H KARNES 11/7/2014 7315 21.24M 18.19M 32/64 42.8 10692 212 

42177324770000 4598 BAKER-DEFOREST UNIT 4H GONZALES 7/29/2012 5798 8.22M 5.25M 30/64 45.0 11273 171 

42177332340000 4572 BOOTHE UNIT 11H GONZALES 6/8/2014 4308 10.18M 11.61M 34/64 47.1 11576 164 

Average 5339     10/2/2013 5673 13.61 M 9.99 M 34/64 44.3 11233 188 
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Lower Eagle Ford Geologic Attribute Grids 
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After Cardneaux: MAPPING 

OF THE OIL WINDOW IN THE 

EAGLE FORD SHALE PLAY 

OF SOUTHWEST TEXAS 

USING THERMAL MODELING 

AND LOG OVERLAY 

ANALYSIS 

 

And Harbour: Facies 

Characterization and 

Stratigraphic Architecture of 

Organic-Rich Mudrocks, 

Upper Cretaceous Eagle Ford 

Formation, South Texas  

TOC 

Res 

R0 

DT 



WHERE ARE THE SWEETSPOTS? 

• 

• I --.... --~ 

.... 



Oil Sweetspot – Depth/API Gravity/Thickness 
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Proppant/Length versus Depth (BOE) 

If deep enough 
for right 

pressure and 
lightness… 

High 
Intensity 
fracs are 

particularly 
effective 

BOE 

Deeper, in the 
dry gas window, 

less frac 
intensity is 
required 



Proppant/Length versus Oil Gravity (BOE) 

BOE 

High 
intensity 
fracs are 

particularly 
effective for 
light oil and 
condensate 

Lower frac 
intensity is 

effective with 
dry gas and 
condensate 



Proppant/Length versus Oil Gravity (Oil) 

OIL High 
intensity 
fracs are 

particularly 
effective for 
light oil and 
condensate  



Proppant/Length versus Pressure (BOE) 

BOE 
High intensity 

fracs are 
particularly 
effective for 

lower reservoir 
pressures? 

Higher 
reservoir 
pressures 

require less 
frac 

intensity? 

Do high intensity 
fracs strongly 

affect reservoir 
pressures? 
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Geologic Expansion of the Eagle Ford 

•

–

–

–

The Eagle Ford continues to expand it's geologic 
(and economic) footprint ... 

To the Southwest: with unproven opportunities across the 
Rio Grande (Rio Bravo) and beyond in Mexico 

Vertically: through multi-bench development within the 
Upper and Lower Eagle Ford (and Buda ... ) 

To the Northeast: through API gravity and thickness 
extension into the "Eaglebine" (with additional multi­
bench opportunities for Buda, Glen Rose, etc.) - and 
beyond to the TMS 
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