
The Ea gle Ford Sha le in South Texa s is one of the m ost prolific
unconventiona l sha le pla ys in N orth Am erica , ha ving produced
b oth na tura l ga s a nd m ore oil tha n tra ditiona l sha le pla ys. The
purpose of this project wa s to m ea sure a nd com pa re the
ha rdness properties of the b a sa l Ma ness Sha le unit to the
surrounding m em b ers of the Ea gle Ford group, a s well a s the
overlying Austin Cha lk a nd underlying Buda  L im estone. The
Ma ness is rela tively unknown since there is no known la tera l
extent of the unit b eca use it does not outcrop (Ba iley, et a l.,
1945). U ndersta nding the geom echa nica l properties of the
Ma ness is im porta nt since this unit ultim a tely effects Ea gle Ford
production. Two wells from  the Sa n Ma rcos Arch in the Ea st
Texa s Ba sin were used for the project na m ed Horned Frog 1 a nd
Horned Frog 2.
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Introduction

In the Sa n Ma rcos region, the Ea gle Ford conta ins a  m uch higher
ca rb ona ceous sha le percenta ge, which m a kes the rock m ore
b rittle a nd m ore conductive to hydra ulic fra cturing (TTRC
Production Da ta ). It wa s deposited during the Cenom a nia n (96
Ma ) when there wa s a  sha llow sea  b etween the Texa s Shelf a nd
the Western Interior Sea wa y, coincident with Ocea n Anoxic Event
2 (Denne, Breyer 2016). The cla y-rich Ma ness Sha le is coeva l
with a  cla y-rich sha le tha t overlies the Buda  L im estone in the
northern portion of the sub surfa ce in South Texa s (Denne, Breyer
pg. 148). It wa s deposited during the Ea rly Cenom a nia n a t the
b ottom  of the Western Interior Sea wa y in a noxic conditions a nd a
high concentra tion of sulfur (Denne, Breyer 2016). The Ma ness
Sha le is b elieved to help a ct a s a  fra cture b a rrier to underlying
wa ter reservoirs, however it a lso poses a  prob lem  for the
possib ility of drill b its getting stuck due to its ductile properties.
This is why understa nding the ha rdness of the Ma ness is
im porta nt for the drilling opera tions in the Ea gle Ford.

Background

The Proceq Ba m b ino, a  ha nd-held reb ound ha m m er, wa s used to m ea sure the
geom echa nica l b rittleness of the rock units in rea dings of the L eeb  ha rdness
num b er (reb ound velocity/im pa ct velocity x 1000). For ea ch well, m ea surem ents
were ta ken a t six-inch increm ents. The exception to this wa s tha t the Ma ness
Sha le ha d m ore m ea surem ents ta ken due to the purposes of this study in order
to get a  full understa nding of its geom echa nica l properties. At every increm ent,
five tests were done with the Ba m b ino in order to get a  conclusive a vera ge. The
results were then com puted into a  sca tterplot m a king the visua liza tion of the
ha rdness levels m uch ea sier to a ccentua te.

Methods

Studying the geochem istry of the Ma ness Sha le m a y a lso produce
other rea sons why this unit poses prob lem s during drilling. For
exa m ple, it would b e useful to study a nd distinguish which types of
swelling cla ys (e.g. ka olinite, sm ectite, etc.) a re present in the
Ma ness unit in order to further understa nd the physica l properties
of the rock.

Future Research

After using the Ba m b ino to ca lcula te the geom echa nica l stiffness
properties of the well core, the results from  this sa m ple indica te tha t
the Ma ness is m ore ductile tha n the L ower Ea gle Ford. The low
va ria b ility of its ha rdness m a y provide the a nswer why this rock unit
poses prob lem s during the drilling a nd com pletion of a  well. With
future resea rch, a  m ore com prehensive understa nding of the
Ma ness Sha le ca n b e a chieved in the foreseea b le future.

Conclusions
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Results
The results for the geom echa nica l ha rdness a vera ges a re shown in
the ta b le b elow:

The trend lines on the sca tterplots clea rly show the discrepa ncy of
ha rdness b etween the Ea gle Ford a nd Ma ness. The Ma ness is 24%
softer tha n the Ea gle Ford in the Horned Frog 1 core, a nd 19% softer
in the Horned Frog 2 core, indica ting tha t the Ma ness is m ore ductile
tha n the a dja cent rocks.

Horned Frog 1 Core 
 
FORMATION L’ (average) 
Austin Cha lk 620 
Ea gle Ford Sha le 454 
Ma ness Sha le 344 
Buda  L im estone 665 
 
Horned Frog 2 Core 
 
FORMATION L’ (average) 
Austin Cha lk 634 
Ea gle Ford Sha le 417 
Ma ness Sha le 339 
Buda  L im estone 642 

 
The Horned Frog 1 scatterplot (left) and Horned Frog 2 scatterplot (right) show the sampled data from the Proceq
Bambino. On both wells, the carbonates show a high (>600 L') hardness reading on average. As seen on the graph, the
Eagle Ford is significantly softer, yet the trend is to increase in hardness towards the Lower Eagle Ford. The trend line
dcreases abruply in both samples when the Maness Shale is reached, indicating a more ductile geophysical properties
in comparison to the other strata.

The figure above is a paleogeographic map of the Western
Interior Seaway. This was the depositional environment for the
Eagle Ford Shale and the Maness Shale. This occured during
Ocean Anoxic Event 2 (Denne, Breyer 2016).


