
The Pice a nce Basin in northwest Colora d o conta ins trillions of cubic fe e t
of na tura l g a s in tig htly packe d  (6-12% porosity, 0.1-2 m icrod a rcy
pe rm e a bility) fluvia l sa nd stone s, prim a rily in the W illia m s Fork Form a tion
of the Mesave rd e  Group (Pra nte r, Som m e r pg . 900). For the purposes of
this proje ct, 85 of Ma ra thon Oil’s we lls we re  a na lyze d  in Ga rfie ld  County,
Colora d o in ord e r to estim a te re se rvoir pote ntia l in the zone s whe re  the
prope rty m od e l was run. The litholog ie s a nd  fa cie s of the W illia m s Fork
we re  inte rpre te d  using  spectra l g a m m a  ra y log s on Petre l in ord e r to
pre d ict the fa cie s of the form a tion whe re  no we ll d a ta was provid e d .
Ad d itiona l se que nce ind ication sim ulations we re  run in ord e r to com pa re
a nd  se a rch for the best fit re g a rd ing  the d iffe re nt prope rty m od e ls.
Fina lly, using  the m od e ls as a g uid e , re se rvoir sa nd stone  bod ie s we re
e stim a te d  in the Uppe r W illia m s Fork.
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Introduction

 Wireline logs showing examples 
 of the gamma ray data from
 the Marathon wells. To the
 immediate right, there is a
 lithology bar depicting shale
 as gray, shale/sandstone as
 brown, and sandstone as
 yellow. To the right of that,
 the facies are depicted with
 blue representing coastal-plain,
 green as alluvial-plain, and
 yellow as channel.

Lower Williams Fork (Sand-Poor)

The W illia m s Fork form a tion is a
hypothetica l a lluvia l-pla in setting  with
sinuous to a na stom osing  fluvia l syste m s
close to the Cre tace ous shore line  (Cole ,
Cum e lla  pg . 93). The lowe r (sa nd -poor)
pa rt of the form a tion is d om ina te d  by a
bra id e d  rive r, a nd  the uppe r (sa nd -rich)
form a tion is cha ra cte rize d  by
m e a nd e ring  fluvia l d e posits as we ll as
d ista l a lluvia l-pla in se d im e nts (Pra nte r,
Cole  pg . 1030). The le nticula r, point-ba r,
a nd  cre vasse spla y sa nd stone  bod ie s
exhibit a fining -upwa rd  succession from
m e d ium  to fine  g ra ine d  troug h cross-
be d s to fine -g ra ine d  ripple -la m ina te d
sa nd stone with a g e ne ra l structura l d ip
of le ss tha n 7 d e g re e s (Cole, Cum e lla
pg .86). The succession of these fa cie s is
d ue to the g ra d ua l d e cre a se in flow
ve locity (Pra nte r, Cole  pg . 1037).

Background

Afte r the Ma ra thon we lls we re  loa d e d
into Petre l, a 2D we ll section wind ow
was cre a te d  a nd  the Ga m m a  Ra y log s
we re  eva luate d . Since the re  was only
one  log  to base litholog ie s, a te m pla te
was cre a te d  so that a GR g re a te r tha n
90 yie ld e d  sha le , betwe e n 50-90 yie ld e d
sa nd stone/sha le , a nd  le ss tha n 50
yie ld e d  sa nd stone . A fa cie s te m pla te
was cre a te d  using  the sa m e  input
pa ra m e te rs that m atche d  sha le  to
coasta l-pla in, sa nd stone /sha le  to
a lluvia l-pla in, a nd  sa nd stone  to cha nne l.
Form a tion tops we re  picke d  across a ll
85 of the log s, re sulting  in 40 zone s
betwe e n e a ch of the horizons. Fina lly,
othe r d e fining  cha ra cte ristics (such as
strike  a nd  d ip d ire ctions) we re  includ e d
in ord e r to g e t the m ost re a listic m od e l.
Multiple  se que nce ind ication sim ulations
we re  run in ord e r to find  which m od e l
best fit the ave ra g e .

Facies Modeling

Lenticular Sand Bodies

On ave ra g e , the sa nd  pa cka g e s in the se que nce we re  roug hly
20-25%, a lluvia l-pla in m a d e  up the m a jority of the fa cie s m od e l at
61%, a nd  the coasta l-pla in fa cie s m a d e  up 19% of the m od e l.
N e xt, a pote ntia l sa nd stone  re se rvoir was picke d  with the he lp of
the  prope rty pla ye r a nd  1D filte r tools. Accord ing  to a pre vious
stud y, we ll d e nsity has to be g re a te r tha n 20 acre s in ord e r to
a d e quate ly d ra in the le nticula r re se rvoirs in the W illia m s Fork
(Cum e lla , Ostby pg . 171). Because of this, the re  is re a son to
be lie ve the re  is rese rvoir pote ntia l about 10 acre s to the
Southwest of CHEVRON -MARATHON -23A-11D at a round  7000
fe e t TVD.

Results and Reservoir Estimation

For a future  re se a rch proje ct, one could  pote ntia lly find  prod uction
d a ta of the Ma ra thon we lls in Ga rfie ld  County a nd  cre a te a
re se rvoir e ng ine e ring  m od e l or we ll e ng ine e ring  m od e l to m atch
the fa cie s m od e l. An a na lysis could  be m a d e  throug h Petre l to se e
if the re se rvoir picke d  in this proje ct would  truly be econom ic or
not.
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Fence Diagram Depicting Facies Change

2D View of Upper Williams Fork

Upper Williams Fork (Sand-Rich)

The channel facies
layer to the left may
hold reservoir potential
since there are an
insufficient number of
wells draining the sand
body (Cumella, Ostby
pg. 171).


