
Scale 1:240 (5"=100') Imperial
Measured Depth Log

Well Name: Henrickson Federal 14N-18HZ (Horizontal Hole Sectio n)
Location: Section 7, T3N, R66W, Weld County, CO.

License Number: API: 05-123-37671 Region: Wattenberg, DJ Basin
Spud Date: September 7, 2013 Drilling Completed: September 12, 2013

Surface Coordinates: NESW Sec 7 T3N R66W; 1855' FSL & 2078' FWL

Lat N 40.236910  Long W -104.822441
Bottom Hole Coordinates: SESW Sec 18 T3N R66W; 482' FSL, 2157' FWL  

Ground Elevation (ft): 4794' K.B. Elevation (ft): 4810'
Logged Interval (ft): 6500' To: 13923' Total Depth (ft): 13923' DTMD

Formation: Pierre Sands/Shales, Niobrara, Niobrara B Target
Type of Drilling Fluid: Water & Poly to 6,500', LSND 6500'-13923'

Printed by HORIZONTAL.LOG from WellSight Systems 1- 800-447-1534 www.WellSight.com

OPERATOR

Company: Kerr-McGee Oil & Gas Onshore LP
Address: Granite Tower - 1099 18th St, Ste 1800

Denver, CO 80202
CO Geologist, John Morgan

GEOLOGIST

Name: Andrew Krueger & Philip Wilcox
Company: Goolsby Brothers & Assoc. (GBA), Inc. (www.goolsbyb rothers.com)

Address: 575 Union Blvd.
Suite 208, 
Lakewood CO. 80228



E-logs

MWD GR 975' - 13880'

Casing

9 5/8" Surface Casing set @ 975' MD
7"  Intermediate Casing set @ 7490'
4 1/2" Production Liner hung 09/14/2013, landed @ 1 3908'

Comments

1) Drilling Contractor:  Xtreme Drilling, Rig #20
    Toolpusher:             Sijifredo Chaparro
2) Company Man:        Charlie Daigle & Tom Kibbe
                                      John Salario & Ricky Carrol
3) Mud Comapny :       AES Drilling Fluids
                                      Engineer: Ray  Brewer
4) Directional Drilling: Baker Hughes
                                      Pulse Tool
     Drillers:                   Barry Combs, Scott  Stanford
     MWD:                       Greg Dore & David C ampbell
5) Gas Equipment: Mudlogging Systems Inc.
     by Terra Services
     Redbox # ML-462 & Ratcliff Agitator

ROCK TYPES

Anhy
Bent
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Cht
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Shcol
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ACCESSORIES

MINERAL
Anhy
Arggrn
Arg
Bent
Bit
Brecfrag
Calc
Carb
Chtdk
Chtlt
Dol
Feldspar
Ferrpel
Ferr
Glau

Gyp
Hvymin
Kaol
Marl
Minxl
Nodule
Phos
Pyr
Salt
Sandy
Silt
Sil
Sulphur
Tuff

FOSSIL
Algae
Amph
Belm
Bioclst
Brach
Bryozoa
Cephal
Coral
Crin
Echin
Fish
Foram
Fossil
Gastro
Oolite

Ostra
Pelec
Pellet
Pisolite
Plant
Strom

STRINGER
Chlkstg
Anhy
Arg
Bent
Coal
Dol
Gyp
Ls

Mrst
Sltstrg
Ssstrg

TEXTURE
Boundst
Chalky
Cryxln
Earthy
Finexln
Grainst
Lithogr
Microxln
Mudst
Packst
Wackest

OTHER SYMBOLS

OIL SHOWS
Even
Spotted
Ques
Dead
Vspotty

near even

POROSITY TYPE
Earthy
Fenest
Fracture

Inter
Moldic
Organic
Pinpoint
Vuggy

ROUNDING
Rounded
Subrnd
Subang
Angular

SORTING
Well
Moderate
Poor



Data Curves
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Oil Shows
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Scale Change

6970 TVD

7020

7070

MD 6957 TVD 6882.96
VS -256.54

MD 7000 TVD 6912.84
VS -225.64

MD 7042 TVD 6939.39
VS -193.11

MD 7085 TVD 6964.21
VS -158.01

MD 7127 TVD 6986.07
VS -122.15

SH: med dk gy, vf smth txt, rthy lstr, plty - splty  ip, 
sft, non calc

SH: med dk gy, vf smth txt, rthy lstr, plty - splty  ip, 
sft, non calc

SH: med dk gy, vf smth txt, rthy lstr, plty - splty  ip, 
sft, non calc

SH: drk gry-gryblk, dcrsng med gry, sbrthy-sbwxy, 
sm/slky feel, pred plty-sbblky, hghly fiss thru, fr m, 
non-v sl calc, w cmt
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7050 TVD

7100

7150

MD 7127 TVD 6986.07

MD 7170 TVD 7006.52
VS -84.34

MD 7212 TVD 7024.34
VS -46.32

MD 7255 TVD 7039.93
VS -6.25

MD 7297 TVD 7053.66
VS 33.44

MD 7340 TVD 7065.64
VS 74.72

SH: drk gry-gryblk, dcrsng med gry, sbrthy-sbwxy, 
sm/slky feel, pred plty-sbblky, hghly fiss thru, fr m, 

Sharon Springs Top 7110' MD (6978' TVD)
based on GR & samples

SH: drk gry-gryblk, dcrsng med gry, sbrthy-sbwxy, 
sm/slky feel, pred plty-sbblky, hghly fiss thru, fr m, 
non-v sl calc, w cmt

CARB CHALK (60%): lt med-med gry, occ drkr gry 
ip, abndt mttld w v smll lent tan spcks, pred sbchl ky,
sbrthy-sm thru, sbplty-plty, abndt shrp/jggd thru, v 
frm-hd, micrite w 20% arg mtx, no vis perm or por, 
no ini fluor, wk hzy/dif yel cuts, drk yel o res rn g, sl o
odor, MARLSTN(40%) com SH cgts.

Niobrara A Top 7238' MD (7034' 
TVD) based on GR & samples

CARB CHALK (60%): lt med-med gry, occ drkr gry 
ip, abndt mttld w v smll lent tan spcks, pred sbchl ky,
sbrthy-sm thru, sbplty-plty, abndt shrp/jggd thru, v 
frm-hd, micrite w 20% arg mtx, no vis perm or por, 
no ini fluor, wk hzy/dif yel cuts, drk yel o res rn g, sl o
odor, MARLSTN(40%)

MRLSTN(60%): med drk gry-gryblk, rthy-sbwxy, 
sm/slky feel, pred plty, shrp/jggd cttngs thru, frm  & 
stff, v calc, w lime cmtd, no vis por or perm, inff rd 
frac por, no pri fluor, no vis cuts, wk v dim cld r es yel
cld, SH(20%), CHLK(10%)
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Scale Change

MD 7382 TVD 7075.32
VS 115.59

MD 7425 TVD 7082.77
VS 157.92 MD 7446 TVD 7085.23

VS 178.77 MD 7500 TVD 7088
VS 232.66

MRLSTN(50%): med drk gry-gryblk, rthy-sbwxy, 
sm/slky feel, pred plty, shrp/jggd cttngs thru, frm  & 
stff, v calc, w lime cmtd, no vis por or perm, inff rd 
frac por, no pri fluor, no vis cuts, wk v dim cld r es yel
cld, SH(50%),

MRLSTN(60%): med drk gry-gryblk, rthy-sbwxy, 
sm/slky feel, pred plty, shrp/jggd cttngs thru, frm  & 
stff, v calc, w lime cmtd, no vis por or perm, inff rd 
frac por, no pri fluor, no vis cuts, wk v dim cld r es yel
cld, SH(40%),

MRLSTN(50%): med drk gry-gryblk, rthy-sbwxy, sm/slk y 
feel, pred plty, shrp/jggd cttngs thru, frm & stff,  v calc, w 
lime cmtd, no vis por or perm, inffrd frac por, no pri 
fluor, no vis cuts, wk v dim cld res yel cld, SH(50 %),

9/8-10/2013
Reached ICPL @ 7500' 20:45 9/8/2013. Short trip 
above KOP, pmp hgh vis swps, condition hole, TO 
DP, PU & run 7"csg to  7490' MD, PU new Bit, NB #2,
6 1/8", SEC, MMD54, #12281042, 5X20, In @ 7500'. OB  
#1, Drld 6473' in 21.1 hrs, ave ROP 306 ft/hr.

Target 7089’ TVD @ 0’ VS w/ 90° inc
Window 5’ up / 15’ down

MRLSTN (50%) dk gy - gy blk, rthy-sl slky lstr, fis s txt, 
plty-splty-sbchnky ip, sft, v v calc, sbcarb, no pr i fluor, no cut, v
vp yell res rng                     SH:50%
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PV 18
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Sol 7.2
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WOB 36-37
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SPM 72/70
SPP 2624
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MD 7599 TVD 7091.55
INC 91.25 AZ 181.59
VS 331.52

MD 7691 TVD 7090.13
INC 90.52 AZ 180.68
VS 423.49

MD 7782 TVD 7090.09
INC 89.53 AZ 178.96
VS 514.48

MRLSTN (50%) dk gy - gy blk, rthy-sl slky lstr, fis s txt, 
plty-splty-sbchnky ip, sft, v v calc, sbcarb, no pr i fluor, no cut, v

MRLSTN (80%) dk gy - gy blk, rthy-sl slky lstr, fis s txt, 
plty-splty-sbchnky ip, sft, v v calc as pred micrit e cmt w/ arg mtx,
sbcarb, tr o film & o bubbles w/HCL,  no pri fluor,  no cut, v v p 
yell res rng SH:20%

MRLSTN (80%) dk gy - gy blk, rthy-sl slky lstr, fis s txt, 
plty-splty-sbchnky ip, sft, v v calc as pred micrit e cmt w/ arg 
mtx, sbcarb, tr o film & o bubbles w/HCL,  no pri f luor, no cut, p
yell res rng SH:20%
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MD 7874 TVD 7090.65
INC 89.78 AZ 178.39
VS 606.46

MD 7965 TVD 7091.09
INC 89.66 AZ 178.93
VS 697.43

MRLSTN (90%) dk gy - gy blk, rthy-sl slky lstr, fis s txt, 
plty-splty-sbchnky ip, sft, v v calc as pred micrit e cmt w/ arg mtx,
sbcarb, tr o film & o bubbles w/HCL,  no pri fluor,  no cut, p yell 
res rng SH:10%

Nio B Upper Marl

CARB CHLK: (70%) mttld med - med dk gy, spttd wht i p, rthy 
lstr, chlky txt, plty-sbchnky, frm-mod hd, tr imbdd  wht nano foss
(prob pell), 80% micritic & 20% arg mtx, tr ptchy-s trks of brn-wht
mic xln calct as poss frac fl, sl tr columnar clstr s of arag foss 
frag, mic pore por inferred, tr long brn strands of  fltg carb mtrl 
(prob algal), fltg o droplets w/ HCL, no pri fluor,  slw hzy yell cut, 
fr res rng MRLSTN: (30%)

34' Up

Nio B CHALK

Nio B Lower Marl

                              No Smpl
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MD 8057 TVD 7091.54
INC 89.78 AZ 178.72
VS 789.41

MD 8148 TVD 7091.69
INC 90.03 AZ 179.36
VS 880.4

MRLSTN: (80%) dk gy, mttld wht ip, rthy-sl slky  ls tr, vf smth - 
fiss txt, chnky-plty, spttd wht w/ nano foss (prob pell), tr 
columnar clstrs of arag foss frag, tr free mic calc t as poss frac fl 
or foss frag, no fluor, slw hzy cut, fnt yell res r ng, CHLK (20%)

MRLSTN: (80%) dk gy, mttld wht ip, rthy-sl slky  ls tr, vf smth - 
fiss txt, chnky-plty, spttd wht w/ nano foss (prob pell), tr 
columnar clstrs of arag foss frag, tr free mic calc t as poss frac fl 
or foss frag, no fluor, slw hzy cut, fnt yell res r ng, CHLK (20%)
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MD 8240 TVD 7091.55
INC 90.15 AZ 178.35
VS 972.38

MD 8332 TVD 7091.14
INC 90.36 AZ 177.21
VS 1064.31

MD 8424 TVD 7087.42
INC 88.38 AZ 179.42
VS 1156.35

MRLSTN: (80%) dk gy, mttld wht ip, rthy-sl slky  ls tr, vf smth -
fiss txt, chnky-plty, spttd wht w/ nano foss (prob pell), tr 
columnar clstrs of arag foss frag, tr free mic calc t as poss frac 
fl or foss frag, no fluor, slw hzy cut, fnt yell re s rng, CHLK 
(20%)

CARB CHLK: (70%) mttld med - med dk gy, spttd wht i p, rthy 
lstr, chlky txt, plty-sbchnky, frm-mod hd, tr imbdd  wht nano foss 
(prob pell), 80% micritic & 20% arg mtx, tr ptchy-s trks of brn-wht 
mic xln calct as poss frac fl, sl tr columnar clstr s of arag foss frag,
mic pore por inferred, tr long brn strands of fltg carb mtrl (prob 
algal), fltg o droplets w/ HCL, no pri fluor, slw h zy yell cut, fr res 
rng MRLSTN: (30%)

MRLSTN: (80%) dk gy, mttld wht ip, rthy-sl slky  ls tr, 
vf smth - fiss txt, chnky-plty, spttd wht w/ nano f oss 
(prob pell), tr columnar clstrs of arag foss frag, tr free 
mic calct as poss frac fl or foss frag, no fluor, s lw hzy 
cut, fnt yell res rng, CHLK (20%)
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MD 8516 TVD 7089.98
INC 88.43 AZ 179.86
VS 1248.32

MD 8607 TVD 7092.48
INC 88.42 AZ 179.89
VS 1339.28

MRLSTN: (80%) dk gy, mttld wht ip, rthy-sl slky  ls tr, 
vf smth - fiss txt, chnky-plty, spttd wht w/ nano f oss 
(prob pell), tr columnar clstrs of arag foss frag, tr free 
mic calct as poss frac fl or foss frag, no fluor, s lw hzy 
cut, fnt yell res rng, CHLK (20%)

MRLSTN: (80%) dk gy, mttld wht ip, rthy-sl slky  ls tr, 
vf smth - fiss txt, chnky-plty, spttd wht w/ nano f oss 
(prob pell), tr columnar clstrs of arag foss frag, tr free 
mic calct as poss frac fl or foss frag, no fluor, s lw hzy 
cut, fnt yell res rng, CHLK (20%)

MRLSTN: (80%) dk gy, mttld wht ip, rthy-sl slky  ls tr, vf 
smth - fiss txt, chnky-plty, spttd wht w/ nano foss  (prob 
pell), tr columnar clstrs of arag foss frag, tr fre e mic calct 
as poss frac fl or foss frag, no fluor, slw hzy cut , fnt yell 
res rng, CHLK (20%) com SH ctgs
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MD 8699 TVD 7094.72
INC 88.79 AZ 180.49
VS 1431.25

MD 8790 TVD 7097.24
INC 88.03 AZ 180.14
VS 1522.22

MD 8882 TVD 7098.98
INC 89.81 AZ 180.5
VS 1614.2

MRLSTN: (80%) dk gy, mttld wht ip, rthy-sl slky  ls tr, vf 
smth - fiss txt, chnky-plty, spttd wht w/ nano foss  (prob 
pell), tr columnar clstrs of arag foss frag, tr fre e mic calct 
as poss frac fl or foss frag, no fluor, slw hzy cut , fnt yell 
res rng, CHLK (20%) com SH ctgs

MRLSTN: (80%) dk gy, mttld wht ip, rthy-sl slky  ls tr, vf 
smth - fiss txt, chnky-plty, spttd wht w/ nano foss  (prob 
pell), tr columnar clstrs of arag foss frag, tr fre e mic calct
as poss frac fl or foss frag, no fluor, slw hzy cut , fnt yell 
res rng, CHLK (20%) com SH ctgs

MRLSTN: (80%) dk gy, mttld wht ip, rthy-sl slky  ls tr, vf 
smth - fiss txt, chnky-plty, spttd wht w/ nano foss  (prob 
pell), tr columnar clstrs of arag foss frag, tr fre e mic calct
as poss frac fl or foss frag, no fluor, slw hzy cut , fnt yell 
res rng, CHLK (20%) com SH ctgs

10000

TG (units)

0

10000

C1 (units)

0

10000

C2 (units)

0

10000

C3 (units)

0

10000

C4 (units)

0



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0
200

RPCHX (ohms)

0

8900 8950 9000 9050 9100

7050 TVD

7100

7150

MD 8974 TVD 7098.76
INC 90.46 AZ 179.98
VS 1706.19

MD 9065 TVD 7098.37
INC 90.03 AZ 179.15
VS 1797.19

Nio B Chalk

Nio B Lower Marl

Nio B Shale

MRLSTN: (80%) dk gy, mttld wht ip, rthy-sl slky  ls tr, vf 
smth - fiss txt, chnky-plty, spttd wht w/ nano foss  (prob 
pell), tr columnar clstrs of arag foss frag, tr fre e mic calct
as poss frac fl or foss frag, no fluor, slw hzy cut , fnt yell 
res rng, CHLK (20%) com SH ctgs

MRLSTN: (80%) dk gy, mttld wht ip, rthy-sl slky  ls tr, vf 
smth - fiss txt, chnky-plty, spttd wht w/ nano foss  (prob 
pell), tr columnar clstrs of arag foss frag, tr fre e mic 
calct as poss frac fl or foss frag, no fluor, slw h zy cut, 
fnt yell res rng, CHLK (20%) com SH ctgs
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MW 9.5
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WOB 16-18
ROP 327
RPM 65
SPM 0/95
SPP 3813

MW 9.5
VIS 45
PV 15
YP 11
Gels 6/13
Fil 8.4
Sol 6.1
pH 8.0
Cl- 1000
Ca 80
LGS 3%
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MD 9156 TVD 7098.7
INC 89.56 AZ 179.2
VS 1888.18

MD 9248 TVD 7099.52
INC 89.41 AZ 179.9
VS 1980.17

MD 9339 TVD 7099.56
INC 90.55 AZ 179.74
VS 2071.17

MRLSTN: (60%) dk gy, mttld wht ip, rthy-sl slky  ls tr, vf 
smth - fiss txt, chnky-plty, spttd wht w/ nano foss  (prob 
pell), tr columnar clstrs of arag foss frag, tr fre e mic calct 
as poss frac fl or foss frag, no fluor, slw hzy cut , fnt yell 
res rng, CARB SH(30%) CHLK (10%)

CARB SH(90%): gryblk-blk, occ mttld w wht mcro 
spcks, pred wxy-sbgrsy, sl rthy thru, plty, irreg f rac, 
mstly shrp/jggd, frm-sl hd, frmly calc cmtd, no vis  
por or pri fluor, no vis cuts, wk v dim cld res yel  cld, 
MARLSTN(10%)

8' Down
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MD 9339 TVD 7099.56
INC 90.55 AZ 179.74
VS 2071.17

MD 9431 TVD 7096.89
INC 92.77 AZ 180.92
VS 2163.12

MD 9523 TVD 7093.09
INC 91.97 AZ 179.83
VS 2255.04

CARB SH(90%): gryblk-blk, occ mttld w wht mcro 
spcks, pred wxy-sbgrsy, sl rthy thru, plty, irreg f rac, 
mstly shrp/jggd, frm-sl hd, frmly calc cmtd, no vis  
por or pri fluor, no vis cuts, wk v dim cld res yel  cld, 
MARLSTN(10%)

CARB SH(60%): gryblk-blk, occ mttld w wht mcro 
spcks, pred wxy-sbgrsy, sl rthy thru, plty, irreg f rac, 
mstly shrp/jggd, frm-sl hd, frmly calc cmtd, no vis  
por or pri fluor, no vis cuts, wk v dim cld res yel  cld, 
MARLSTN(30%) CHLK (10%)

10000

TG (units)

0

10000

C1 (units)

0

10000
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C4 (units)
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MW 9.5
VIS 45

WOB 8-11
ROP 235
RPM 30
SPM 0/95
SPP 3700



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0
200

RPCHX (ohms)

0

9600 9650 9700 9750

7050 TVD

7100

7150

MD 9614 TVD 7089.47
INC 92.58 AZ 180.86
VS 2345.96

MD 9706 TVD 7086.09
INC 91.63 AZ 179.47
VS 2437.9

CHLK(60%): lt med-med gry, occ drkr gry ip, abndt 
mttld w v smll lent tan spcks, pred sbchlky, 
sbrthy-sm thru, sbplty-plty, abndt shrp/jggd thru, v 
frm-hd, no vis perm or por, no ini fluor, wk hzy/di f 
yel cuts, drk yel o res rng, sl o odor, 
MARLSTN(40%), com SH ctgs.

4' Down

CHLK(60%): lt med-med gry, occ drkr gry ip, abndt 
mttld w v smll lent tan spcks, pred sbchlky, 
sbrthy-sm thru, sbplty-plty, abndt shrp/jggd thru, v 
frm-hd, no vis perm or por, no ini fluor, wk hzy/di f 
yel cuts, drk yel o res rng, sl o odor, 
MARLSTN(40%), com SH ctgs.

9/11/2013

Nio B upper Marl

Nio B Lower Marl

Nio B Chalk

5' Down

Nio B Upper Marl

Nio A SH

MRLSTN: (70%) dk gy, mttld wht ip, rthy-sl slky  ls tr,
vf smth - fiss txt, chnky-plty, spttd wht w/ nano f oss
(prob pell), tr columnar clstrs of arag foss frag, tr 
free mic calct as poss frac fl or foss frag, no flu or, 
slw hzy cut, fnt yell res rng, CARB  CHLK (20%) SH 
(10%)
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MW 9.4
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5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0
200

RPCHX (ohms)

0

9800 9850 9900 9950 10000

7050 TVD

7100

7150

MD 9797 TVD 7084.34
INC 90.58 AZ 180.59
VS 2528.88

MD 9888 TVD 7083.96
INC 89.9 AZ 179.28
VS 2619.88

MD 9974 TVD 7083.62
INC 90.55 AZ 179.47
VS 2705.87

MRLSTN: (70%) dk gy, mttld wht ip, rthy-sl slky  ls tr,
vf smth - fiss txt, chnky-plty, spttd wht w/ nano f oss
(prob pell), tr columnar clstrs of arag foss frag, tr 
free mic calct as poss frac fl or foss frag, no flu or, 
slw hzy cut, fnt yell res rng, CARB  CHLK (20%) SH 

12' Up
Mudlog is approx. on Depth w/ APC, 
Geosteering

MRLSTN: (70%) dk gy, mttld wht ip, rthy-sl slky  ls tr, vf 
smth - fiss txt, chnky-plty, spttd wht w/ nano foss  (prob 
pell), tr columnar clstrs of arag foss frag, tr fre e mic calct 
as poss frac fl or foss frag, no fluor, slw hzy cut , fnt yell 
res rng, CARB  CHLK (20%) SH (10%)

CHLK(60%): lt med-med gry, occ drkr gry ip, abndt m ttld w v 
smll lent tan spcks, pred sbchlky, sbrthy-sm thru, sbplty-plty, 
abndt shrp/jggd thru, v frm-hd, no vis perm or por,  no ini 
fluor, wk hzy/dif yel cuts, drk yel o res rng, sl o  odor, 
MARLSTN(40%), com SH ctgs.
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MW 9.4
VIS 44

WOB 15-17
ROP 392
RPM 65
SPM 0/95
SPP 4020



5

ROP (min/ft)

0
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Total gas (units)

0
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MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0
200

RPCHX (ohms)

0

200

RPCHX (ohms)

0

10000 10050 10100 10150 10200

7050 TVD

7100

7150

7050 TVD

7100

7150

MD 10059 TVD 7083.92
INC 89.04 AZ 178.57
VS 2790.85

MD 10144 TVD 7084.73
INC 89.87 AZ 179.08
VS 2875.83

Nio B upper Marl

Nio B Lower Marl

CHLK (80%) med lt - med gy, dull rthy lstr, chlky t xt, 
plty-sbchnky, frm, pred 80% micrite-20% arg mtx, tr  unident foss
frag, no fluor, slw hzy yell cut, fr res rng MRLSTN  (20%)

Nio B Chalk

CHLK (80%) med lt - med gy, dull rthy lstr, chlky t xt, 
plty-sbchnky, frm, pred 80% micrite-20% arg mtx, tr  unident 
foss frag, no fluor, slw hzy yell cut, fr res rng M RLSTN (20%)
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MW 9.4
VIS 45



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

CG

200

RPCHX (ohms)

0

10250 10300 10350 10400

7050 TVD

7100

7150

MD 10229 TVD 7084.49
INC 90.46 AZ 179.63
VS 2960.83

MD 10314 TVD 7083.6
INC 90.74 AZ 178.99
VS 3045.81

MD 10399 TVD 7082.96
INC 90.12 AZ 179.89
VS 3130.81

CHLK (80%) med lt - med gy, dull rthy lstr, chlky t xt, 
plty-sbchnky, frm, pred 80% micrite-20% arg mtx, tr  unident foss
frag, no fluor, slw hzy yell cut, fr res rng MRLSTN  (20%)

CHLK (80%) med lt - med gy, dull rthy lstr, chlky t xt, 
plty-sbchnky, frm, pred 80% micrite-20% arg mtx, tr  unident 
foss frag, no fluor, slw hzy yell cut, fr res rng M RLSTN (20%)

10000

TG (units)

0

10000

C1 (units)

0

10000

C2 (units)

0

10000

C3 (units)

0

10000

C4 (units)

0

MW 9.35
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5

ROP (min/ft)
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Total gas (units)

0
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MWD_GR (API)

0
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RPCHX (ohms)

0

10450 10500 10550 10600 10650

7050 TVD

7100

7150

MD 10484 TVD 7083.35
INC 89.35 AZ 180.19
VS 3215.81

MD 10570 TVD 7084.54
INC 89.07 AZ 180.27
VS 3301.8

MD 10655 TVD 7086.01
INC 88.95 AZ 180.24
VS 3386.78

CHLK (80%) med lt - med gy, dull rthy lstr, chlky t xt, 
plty-sbchnky, frm, pred 80% micrite-20% arg mtx, tr  unident foss 
frag, no fluor, slw hzy yell cut, fr res rng MRLSTN  (20%)

Nio B Lower Marl

Nio B Upper Marl

Nio B Chalk

CHLK (90%) med lt - med gy, dull rthy lstr, chlky t xt, 
plty-sbchnky, frm, pred 80% micrite-20% arg mtx, tr  unident foss 
frag, no fluor, slw hzy yell cut, fr res rng MRLSTN  (10%)

CHLK (90%) med lt - med gy, dull rthy lstr, chlky t xt, 
plty-sbchnky, frm, mod cln w/ 80% micrite & 20% arg  mtx, tr 
unident arag foss frag, no fluor, slw hzy yell cut,  fr res rng 
MRLSTN (10%)
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WOB 15-16
ROP 340
RPM 66
SPM 0/95
SPP 4030

MW 9.25
VIS 40



5

ROP (min/ft)

0
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Total gas (units)

0
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MWD_GR (API)

0

CG 8370

200

RPCHX (ohms)

0

10700 10750 10800 10850

7050 TVD

7100

7150

MD 10655 TVD 7086.01
INC 88.95 AZ 180.24
VS 3386.78

MD 10740 TVD 7087.59
INC 88.92 AZ 180.55
VS 3471.77

MD 10825 TVD 7089.33
INC 88.73 AZ 180.58
VS 3556.74

CHLK (90%) med lt - med gy, dull rthy lstr, chlky t xt, 
plty-sbchnky, frm, mod cln w/ 80% micrite & 20% arg  mtx, tr 
unident arag foss frag, no fluor, slw hzy yell cut,  fr res rng 
MRLSTN (10%)

CHLK (90%) med lt - med gy, dull rthy lstr, chlky t xt, 
plty-sbchnky, frm, mod cln w/ 80% micrite & 20% arg  mtx, tr 
unident arag foss frag, no fluor, slw hzy yell cut,  fr res rng 
MRLSTN (10%)

CHLK (90%) med lt - med gy, dull rthy lstr, chlky t xt, 
plty-sbchnky, frm, mod cln w/ 80% micrite & 20% arg  mtx, tr 
unident arag foss frag, no fluor, slw hzy yell cut,  fr res rng 
MRLSTN (10%)
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10667'
MW 9.3
VIS 42
PV 14
YP 8
Gels 6/13
Fil 9.2
Sol 5.3
pH 8.0
Cl- 1000
Ca 80
LGS 2.9%



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0
200

RPCHX (ohms)

0

10900 10950 11000 11050 11100

7050 TVD

7100

7150

MD 10910 TVD 7091.24
INC 88.7 AZ 180.36
VS 3641.72

MD 10995 TVD 7092.45
INC 89.66 AZ 181.05
VS 3726.7

MD 11080 TVD 7093.08
INC 89.5 AZ 180.64
VS 3811.69

CHLK (90%) med lt - med gy, dull rthy lstr, chlky t xt, 
plty-sbchnky, frm, mod cln w/ 80% micrite & 20% arg  mtx, tr 
unident arag foss frag, no fluor, slw hzy yell cut,  fr res rng 

CHLK (90%) med lt - med gy, dull rthy lstr, chlky t xt, plty-sbchnky,
frm, mod cln w/ 80% micrite & 20% arg mtx, tr unide nt arag foss 
frag, no fluor, slw hzy yell cut, fr res rng MRLSTN  (10%)

Nio B Lower Marl

Nio B Chalk

Nio B Upper Marl

MRLSTN (70%) dk gy, mttld wht-tn, dull rthy - sl sl ky lstr, 
smth-fiss txt, plty-splty, sft-frm, imbdd wht-tn sp cks (prob nano
pell), tr unident crm arag foss frag, no pri fluor,  slw hzy yell cut, 
fr res rng CHLK (30%)
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MW 9.2
VIS 45

WOB 16-17
ROP 375
RPM 82
SPM 0/95
SPP 4060



5

ROP (min/ft)

0
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Total gas (units)

0

200

MWD_GR (API)

0

CG

200

RPCHX (ohms)

0

11100 11150 11200 11250 11300

7050 TVD

7100

7150

MD 11166 TVD 7093.64
INC 89.75 AZ 181.21
VS 3897.68

MD 11251 TVD 7094.17
INC 89.53 AZ 180.56
VS 3982.66

MRLSTN (80%) dk gy, mttld wht-tn, dull rthy - sl sl ky lstr, 
smth-fiss txt, plty-splty, sft-frm, imbdd wht-tn sp cks (prob 
nano pell), tr unident crm arag foss frag, no pri f luor, slw hzy 
yell cut, fr res rng CHLK (20%)

MRLSTN (80%) dk gy, mttld wht-tn, dull rthy - sl sl ky lstr, 
smth-fiss txt, plty-splty, sft-frm, imbdd wht-tn sp cks (prob 
nano foss pell), incrsg crm arag foss frag as colum nar arag 
clstrs, sme free chlk & mic xln calct as poss frac fl, no pri fluor,
slw hzy yell cut, fr res rng CHLK (10%)                   BENT: (10%) 
tn, wxy lstr, vf smth -soapy txt, mnrl fluor

MRLSTN (80%) dk gy, mttld wht-tn, dull rthy - sl sl ky lstr, 
smth-fiss txt, plty-splty, sft-frm, imbdd wht-tn sp cks (prob foss 
mic pell), abndt crm columnar clstrs of  arag as fo ss frag, tr free 
mic xln calct as poss frac fl, sbcarb, no pri fluor , slw hzy yell cut, 
fr res rng, sl o odor SH (20%)
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VIS 45



5

ROP (min/ft)

0
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Total gas (units)

0
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MWD_GR (API)

0
200

RPCHX (ohms)

0

11350 11400 11450 11500

7050 TVD

7100

7150

MD 11336 TVD 7093.56
INC 91.29 AZ 181.34
VS 4067.64

MD 11421 TVD 7091.78
INC 91.11 AZ 180.6
VS 4152.61

MD 11506 TVD 7089.64
INC 91.78 AZ 182.03
VS 4237.56

MRLSTN (80%) dk gy, mttld wht-tn, dull rthy - sl sl ky lstr, 
smth-fiss txt, plty-splty, sft-frm, imbdd wht-tn sp cks (prob foss
mic pell), abndt crm columnar clstrs of  arag as fo ss frag, tr free 
mic xln calct as poss frac fl, sbcarb, no pri fluor , slw hzy yell cut,
fr res rng, sl o odor SH (20%)

MRLSTN (80%) dk gy, mttld wht-tn, dull rthy - sl sl ky lstr, 
smth-fiss txt, plty-splty, sft-frm, imbdd wht-tn sp cks (prob foss 
mic pell), abndt crm columnar clstrs of  arag as fo ss frag, tr free 
wht-tn mic xln calct as poss frac fl, sbcarb, no pr i fluor, slw hzy 
yell cut, fr res rng, sl o odor SH (20%)
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MW 9.37
VIS 45

MW 9.28
VIS 43

WOB 14-15
ROP 234
RPM 66
SPM 0/95
SPP 4125



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

Zero Gas 
Instruments

200

RPCHX (ohms)

0

11550 11600 11650 11700 11750

7050 TVD

7100

7150

MD 11591 TVD 7087.09
INC 91.66 AZ 181.38
VS 4322.48

MD 11676 TVD 7085.91
INC 89.93 AZ 180.26
VS 4407.46

CHLK(40%): lt med-med gry, occ drkr gry ip, abndt m ttld w v 
smll lent tan spcks, pred sbchlky, sbrthy-sm thru, sbplty-plty, 
abndt shrp/jggd thru, v frm-hd, no vis perm or por,  no ini fluor, 
wk hzy/dif yel cuts, drk yel o res rng, sl o odor, MARLSTN(60%),
com SH ctgs

Nio B Lower Marl

Nio B Upper Marl

Nio B Chalk

MRLSTN (70%) dk gy, mttld wht-tn, dull rthy - sl sl ky 
lstr, smth-fiss txt, plty-splty, sft-frm, imbdd wht -tn 
spcks (prob foss mic pell), abndt crm columnar clst rs of
 arag as foss frag, tr free wht-tn mic xln calct as  poss 
frac fl, sbcarb, no pri fluor, slw hzy yell cut, fr  res rng, sl 
o odor CHLK (30%)

45' Down

Nio B Upper Marl

Nio A Shale

Nio B Chalk

MRLSTN(80%): dom med gry, rthy-sbwxy, sm/slky feel,  
pred plty, shrp/jggd cttngs thru, frm & stff, v cal c, w 
lime cmtd, no vis por or perm, inffrd frac por, no pri 
fluor, no vis cuts, wk v dim cld res yel cld. CARB CHLK 
(20%)
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MW 9.28
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Zero Gas 
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MW 9.25
VIS 45



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0
200

RPCHX (ohms)

0

11800 11850 11900 11950

7050 TVD

7100

7150

MD 11761 TVD 7086.56
INC 89.2 AZ 179.94
VS 4492.46

MD 11846 TVD 7088.07
INC 88.76 AZ 179.19
VS 4577.44

MD 11932 TVD 7089.79
INC 88.95 AZ 180.41
VS 4663.42

MRLSTN(80%): dom med gry, rthy-sbwxy, sm/slky feel,  
pred plty, shrp/jggd cttngs thru, frm & stff, v cal c, w 
lime cmtd, no vis por or perm, inffrd frac por, no pri 
fluor, no vis cuts, wk v dim cld res yel cld. CARB CHLK 
(20%)

MRLSTN(80%): dom med gry, rthy-sbwxy, sm/slky feel,  
pred plty, shrp/jggd cttngs thru, frm & stff, v cal c, w lime 
cmtd, no vis por or perm, inffrd frac por, no pri f luor, no 
vis cuts, wk v dim cld res yel cld. SH (15%) CHLK(5 %)

MRLSTN(80%): dom med gry, rthy-sbwxy, sm/slky 
feel, pred plty, shrp/jggd cttngs thru, frm & stff,  v 
calc, w lime cmtd, no vis por or perm, inffrd frac por,
no pri fluor, no vis cuts, wk v dim cld res yel cld . 
CARB CHLK (20%)
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5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0
200

RPCHX (ohms)

0

12000 12050 12100 12150 12200

7050 TVD

7100

7150

MD 12017 TVD 7091.1
INC 89.28 AZ 179.89
VS 4748.41

MD 12102 TVD 7091.46
INC 90.24 AZ 180.41
VS 4833.41

MD 12187 TVD 7091.17
INC 90.15 AZ 180.34
VS 4918.41

MRLSTN(80%): dom med gry, rthy-sbwxy, sm/slky 
feel, pred plty, shrp/jggd cttngs thru, frm & stff,  v 
calc, w lime cmtd, no vis por or perm, inffrd frac por,
no pri fluor, no vis cuts, wk v dim cld res yel cld . 

MRLSTN(90%): dom med gry, rthy-sbwxy, sm/slky 
feel, pred plty, shrp/jggd cttngs thru, frm & stff,  v 
calc, w lime cmtd, no vis por or perm, inffrd frac por,
no pri fluor, no vis cuts, wk v dim cld res yel cld . 
CARB CHLK (10%)

MRLSTN(80%): dom med gry, rthy-sbwxy, sm/slky 
feel, pred plty, shrp/jggd cttngs thru, frm & stff,  v 
calc, w lime cmtd, no vis por or perm, inffrd frac por,
no pri fluor, no vis cuts, wk v dim cld res yel cld . 
CARB CHLK (20%)
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MW 9.3
VIs 44

WOB 11-12
ROP 228
RPM 29
SPM 0/90
SPP 3510

MW 9.3
VIS 46
PV 16
YP 11
Gels 6/13
Fil 9.4
Sol 5.7
pH 8.0
Cl- 1100
Ca 80
LGS 3.7

MW 9.2
VIS 44



5

ROP (min/ft)

0
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Total gas (units)

0
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MWD_GR (API)

0

5

ROP (min/ft)

0
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Total gas (units)

0
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MWD_GR (API)
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RPCHX (ohms)

0
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RPCHX (ohms)

0

12200 12250 12300 12350 12400

7050 TVD

7100

7150

7050 TVD

7100

7150

MD 12187 TVD 7091.17
INC 90.15 AZ 180.34

MD 12272 TVD 7091.11
INC 89.93 AZ 181.14
VS 5003.4

MRLY CHLK(80%): dom med gry, rthy-sbwxy, 
sm/slky feel, pred plty, shrp/jggd cttngs thru, frm  & 
stff, v calc, w lime cmtd, no vis por or perm, inff rd 
frac por, no pri fluor, no vis cuts, wk v dim cld r es yel
cld. MRLSTN (20%)

Nio B Upper Marl

Nio B Lower Marl

Nio B Chalk

MRLY CHLK(90%): dom mtld med gry, rthy-sbwxy, 
sm/slky feel, pred plty, shrp/jggd cttngs thru, frm  & 
stff, v calc, w lime cmtd, no vis por or perm, inff rd 
frac por, no pri fluor, no vis cuts, wk v dim cld r es yel
cld. MRLSTN (10%)
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5

ROP (min/ft)
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Total gas (units)
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MWD_GR (API)
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RPCHX (ohms)
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12450 12500 12550 12600

7050 TVD

7100

7150

MD 12443 TVD 7088.62
INC 91.74 AZ 180
VS 5174.36

MD 12528 TVD 7086.99
INC 90.45 AZ 180.04
VS 5259.34

MD 12613 TVD 7085.84
INC 91.1 AZ 179.45
VS 5344.33

MRLY CHLK(90%): dom mtld med gry, rthy-sbwxy, 
sm/slky feel, pred plty, shrp/jggd cttngs thru, frm  & 
stff, v calc, w lime cmtd, no vis por or perm, inff rd 
frac por, no pri fluor, no vis cuts, wk v dim cld r es yel
cld. MRLSTN (10%)

MRLY CHLK(90%): dom mtld med gry, rthy-sbwxy, 
sm/slky feel, pred plty, shrp/jggd cttngs thru, frm  & 
stff, v calc, w lime cmtd, no vis por or perm, inff rd 
frac por, no pri fluor, no vis cuts, wk v dim cld r es yel
cld. MRLSTN (10%)
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MW 9.25
VIS 44

WOB 44-45
ROP 57
RPM 0-22
SPM 0/90
SPP 3200



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0
200

RPCHX (ohms)

0

12650 12700 12750 12800 12850

7050 TVD

7100

7150

MD 12698 TVD 7085.37
INC 89.53 AZ 177.9
VS 5429.3

MD 12783 TVD 7085.7
INC 90.03 AZ 177.14
VS 5514.23

MRLY CHLK(90%): dom mtld med gry, rthy-sbwxy, 
sm/slky feel, pred plty, shrp/jggd cttngs thru, frm  & 
stff, v calc, w lime cmtd, no vis por or perm, inff rd 
frac por, no pri fluor, no vis cuts, wk v dim cld r es yel
cld. MRLSTN (10%)

9/12/2013

MRLY CHLK(90%): dom mtld med gry, rthy-sbwxy, 
sm/slky feel, pred plty, shrp/jggd cttngs thru, frm  & 
stff, v calc, w lime cmtd, no vis por or perm, inff rd 
frac por, no pri fluor, no vis cuts, wk v dim cld r es yel
cld. MRLSTN (10%)

MRLY CHLK(90%): dom mtld med gry, rthy-sbwxy, 
sm/slky feel, pred plty, shrp/jggd cttngs thru, frm  & 
stff, v calc, w lime cmtd, no vis por or perm, inff rd 
frac por, no pri fluor, no vis cuts, wk v dim cld r es yel
cld. MRLSTN (10%)
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MW 9.2
VIS 43



5

ROP (min/ft)

0
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Total gas (units)

0

200

MWD_GR (API)

0
200

RPCHX (ohms)

0

12900 12950 13000 13050

7050 TVD

7100

7150

MD 12868 TVD 7085.68
INC 90 AZ 178.13
VS 5599.15

MD 12953 TVD 7085.5
INC 90.24 AZ 178.08
VS 5684.11

MD 13038 TVD 7084.78
INC 90.73 AZ 177.6
VS 5769.04

MRLY CHLK(90%): dom mtld med gry, rthy-sbwxy, 
sm/slky feel, pred plty, shrp/jggd cttngs thru, frm  & 
stff, v calc, w lime cmtd, no vis por or perm, inff rd 
frac por, no pri fluor, no vis cuts, wk v dim cld r es yel
cld. MRLSTN (10%)

Geologis Strip Log is Approx. on Depth w/ APC 
Geosteering

MRLY CHLK(90%): dom mtld med gry, rthy-sbwxy, 
sm/slky feel, pred plty, shrp/jggd cttngs thru, frm  & 
stff, v calc, w lime cmtd, no vis por or perm, inff rd 
frac por, no pri fluor, no vis cuts, wk v dim cld r es yel
cld. MRLSTN (10%)

Nio B Upper Marl

Nio B Chalk

Nio B Lower Marl

CHLK: (90%) (mdstn) mttld med - med lt gy, rthy lst r, chlky txt, 
plty-chnky, frm-mod hd, mod cln w/ 85% micrite & 15 % arg mtx, 
tr foss frag as columnar arag clstrs, sl tr clr mic  xln calct lams as 
frac fl, inferred mic pore chlk por, uni olvgy o st n, no fluor, v p 
slw hzy yell cut, fr res rng, sl o odor, fltg o dro plets w/ HCL. 
MRLSTN (10%)
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MW 9.25
VIS 43

WOB 16-17
ROP 340
RPM 70
SPM 0/90
SPP 4140



5

ROP (min/ft)
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Total gas (units)
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MWD_GR (API)

0
200

RPCHX (ohms)

0

13100 13150 13200 13250 13300

7050 TVD

7100

7150

MD 13124 TVD 7084.17
INC 89.13 AZ 177.58
VS 5854.96

MD 13209 TVD 7086.58
INC 87.62 AZ 179.71
VS 5939.89

MD 13294 TVD 7089.95
INC 87.84 AZ 181.37
VS 6024.82

CHLK: (90%) (mdstn) mttld med - med lt gy, rthy lst r, chlky txt, 
plty-chnky, frm-mod hd, mod cln w/ 85% micrite & 15 % arg mtx, 
tr foss frag as columnar arag clstrs, sl tr clr mic  xln calct lams as 
frac fl, inferred mic pore chlk por, uni olvgy o st n, no fluor, v p 
slw hzy yell cut, fr res rng, sl o odor, fltg o dro plets w/ HCL. 

CHLK: (90%) (mdstn) mttld med - med lt gy, rthy lst r, chlky txt, 
plty-chnky, frm-mod hd, mod cln w/ 85% micrite & 15 % arg mtx, 
sl tr clr mic xln calct lams as frac fl, inferred m ic pore chlk por, 
uni olvgy o stn, no fluor, v p slw hzy yell cut, fr  res rng, sl o 
odor, fltg o droplets w/ HCL. MRLSTN (10%)

CHLK: (90%) (mdstn) mttld med - med lt gy, rthy lst r, chlky txt, 
plty-chnky, frm-mod hd, mod cln w/ 80% micrite & 20 % arg mtx, 
sl tr clr mic xln calct lams as frac fl, inferred m ic pore chlk por, 
uni olvgy o stn, no fluor, v p slw hzy yell cut, fr  res rng, sl o 
odor, fltg o droplets w/ HCL. MRLSTN (10%)
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ROP (min/ft)
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Total gas (units)

0
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MWD_GR (API)

0
200

RPCHX (ohms)

0

13300 13350 13400 13450 13500

7050 TVD

7100

7150

MD 13294 TVD 7089.95
INC 87.84 AZ 181.37
VS 6024.82

MD 13379 TVD 7092.54
INC 88.67 AZ 181.28
VS 6109.76

MD 13465 TVD 7094.79
INC 88.33 AZ 182.12
VS 6195.69

MRLSTN: (30%) dk gy, rthy - sl slky lstr, smth - fi ss txt ip, 
plty-splty, sft, v v calc, tr wht foss frag as colu mnar arag clstrs, tr 
tn bent, no fluor, v p slw hzy cut, p res rng, sl o  odor CHLK 
(70%)

MRLSTN: (80%)  dk gy, rthy - sl slky lstr, smth - f iss txt ip, 
plty-splty, sft, v v calc, abndt wht foss frag as c olumnar arag 
clstrs,  tr lse mic xln calct as poss frac fl, tr t n bent, no fluor, v p 
slw hzy cut, p res rng, sl o odor CHLK (20%)

Nio B Upper Marl

Nio B Lower Marl

Nio B Chalk
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13352'
MW 9.2
VIS 41
PV 15
YP 9
Gels 5/9
Fil 9.6
Sol 5.8
pH 8.0
Cl- 1100
Ca 80
LGS 4.6

MW 9.25
VIS 41



5

ROP (min/ft)

0
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Total gas (units)

0
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MWD_GR (API)

0
200

RPCHX (ohms)

0

13550 13600 13650 13700

7050 TVD

7100

7150

MD 13550 TVD 7095.71
INC 90.43 AZ 182.71
VS 6280.6

MD 13635 TVD 7094.96
INC 90.58 AZ 180.86
VS 6365.55

MD 13720 TVD 7094.14
INC 90.52 AZ 182.18
VS 6450.51

MRLSTN: (100%)  dk gy, rthy - sl slky lstr, smth - fiss txt ip, 
plty-splty, sft, v v calc, dcrsg wht foss frag as c olumnar arag 
clstrs, tr lse mic xln calct as poss frac fl, no fl uor, v p slw hzy cut,
p res rng, sl o odor

MRLSTN: (100%)  dk gy, rthy - sl slky lstr, smth - fiss txt ip, 
plty-splty, sft, v v calc, dcrsg wht foss frag as c olumnar arag 
clstrs, tr lse mic xln calct as poss frac fl, no fl uor, v p slw hzy cut,
fr res rng

10000

TG (units)

0

10000

C1 (units)

0

10000

C2 (units)

0

10000

C3 (units)

0

10000

C4 (units)

0

MW 9.25
VIS 45



5

ROP (min/ft)
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Total gas (units)

0
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MWD_GR (API)

0

Short Trip Gas 4775 u

200

RPCHX (ohms)

0

13750 13800 13850 13900 13950

7050 TVD

7100

7150

MD 13806 TVD 7093.38
INC 90.49 AZ 182.26
VS 6536.44

MD 13867 TVD 7092.46
INC 90.4 AZ 181.97
VS 6597.41

MD 13923 TVD 7092.52
INC 90.4 AZ 181.97
VS 6653.37

MRLSTN: (100%)  dk gy - gy blk, spttd wht ip rthy -  sl slky lstr, 
smth - fiss txt ip, plty-splty, sft, v v calc, tr w ht foss frag as 
columnar arag clstrs, tr lse mic xln calct as poss frac fl or foss 
frag, no fluor, v p slw hzy cut, fr res rng

MRLSTN: (100%)  dk gy - gy blk, spttd wht ip rthy -  sl slky lstr, 
smth - fiss txt ip, plty-splty, sft, v v calc, tr w ht foss frag as 
columnar arag clstrs, tr lse mic xln calct as poss frac fl or foss 
frag, no fluor, v p slw hzy cut, fr res rng

Geologic Strip is Approx. on Depth w/ APC 
GeoSteering x-section

Nio B Lower Marl

Nio B Upper Marl

Nio B Chalk

Sharon Springs              6,978' (-2,168')             
Niobrara A                      7,034' (-2,224')             
DMTD                               13,923'                        
Production csg               13,908'

Wellsite Geologists Phillip Willcox and 
Andrew Krueger

Geologic Tops Picked by John Morgan and 
Zach Heider

DMTD 13923 reached @ 11:12 hrs on September12, 
2013

Short Trip @ 13,923' DMTD,

OB#3 drilled 6423' in 27.7 hrs, avg ROP 232 ft/hr
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Sharon Springs              6,978' (-2,168')             
Niobrara A                      7,034' (-2,224')             
DMTD                               13,923'                        

Geologic Tops Picked by John Morgan and 

DMTD 13923 reached @ 11:12 hrs on September12, 

OB#3 drilled 6423' in 27.7 hrs, avg ROP 232 ft/hr


