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Ls; crm-bf- gry, incr brn, most micro-fnxln, s. foss, dns, scat 
rgh txt, pr vis por, sharp IP, NS, n. flor, n. stn, fr. odor.

Ls; bf-tan, at md gry, micro-mdgrdxln, mealy-gran sc scat 
txt, sli.foss, pr-occ fr IXLN por, chalk, NS, n. most some 
flor,  stn n. , n. odor, spls wash white 

Ls; most crm-md/drk.gry, micro-fnxln, some dns, pr por, NS, 
some f md tan, brn, b , micro- grdxln, foss, mealy-gran txt, scat 
fr IXLN & IG por, NS,  n. flor, n. stn, n. odor,  wht-scat Chalk;
crm, , NS, some Shale; drk.gry, gritty txt IPsoft

Ls; crm-lt.gry-bf, micro-fngrdxln, foss, mly-most gran txt, 
dns, at top, pr por, incr to  w/fr-gd IG & IXLN por, scat 1/3
fr vugs & por, ppt some Cht; crm-bf, devit-subtrip, fr weath 
por, NS, some incr chalk, wht, soft, fr IXLN por, NSFO, n. 
flor, n. stn, n. odor. shaly IP, drk red (3560 and 3580 spls)

Sh; md-drk.gry, blk, carb. (3620 and 3630 spls)scat 

Ls; , micro-fnxln, dns, pr vis por, NS., some crm-lt gry, crm-bf
spkl’d brn (gilson stn?) fn-mdxln, mealy-occ gran txt, scat IG 
& IXLN n. live stn, no cut, some soft, por, NS, n. flor, n. odor, 
chalky, NS, trc Cht; wht; sharp, transluc IP, NS (3640 spl)

Ls; AA, incr sharp, dns, microxln, decr por, NS, incr fresh 
Cht; NS, incr Sh; md-dk. gry, grn-gry, scat rd-brn, occ blk, 
slite. carb.

(3644-56) Ls; most tan-crm, micro-fnxln, dns, NS, some gry-
crm, fn-mdgrdxln, subool, gran-rgh txt, few pcs fr IXLN, vug 
and interool por, S-FSFO,(drk) wk flor, gd stream’g cut, same 
pcs w/partial-satur stn, oil film in cup, n. detect odor, scat Cht; 
crm-wht, most fresh, transluc-opaq, NS (15” and 30” spls) 

(3770-80) Ls; crm-bf-lt.gry, micro-fnxln, most dns, crinkl’d-
mealy txt IP, OA pr vis por, NS, n. flor, n. stn, scat chalk; 
wht, crm, softer, pr IXLN por, NS, n, odor (3790 spl).

Ls; crm, lt.gry, crypto-fnxln, dns, scat mealy txt, sli. dolo IP, 
occ fr IXLN por, NS, scat chalk; crm, soft, fr IXLN por, NS, 
n. flor, n. stn, n. odor, incr shale; drk, grn, grn-gry, red, blk.

Sh; dk.gry, blk, carb., scat grn & rd.

(3875-86) Ls; tan-crm-gry, scat brn (stn), micro-mdgrdxln, foss, 
ool, 1/10 gran-rgh txt, pr-fr IXLN por, scat ppt & irreg vug por, 
scat fr interool por, most SSFO, scat FSFO (slo bleed), 10% 
w/satur flor & stn, gd cut w/o brk, strong odor, (3900 spl)

(3922-32) Ls; crm, bf, gry/ brn, mott, most micro-fnxln, dns, 
comp, scat pcs fn-mdgrdxln, gran txt, occ pcs pr IXLN & IG 
por, NSFO, n. flor, n. stn, incr chalk, soft, NS, some Sh; 
drk, vcol, (3940 spl)intrvl has wk-fair odor 

Ls; most crm-gry, incr md-dk.gry, some tan/brn, crypto-vfnxln, 
dns, scat pcs mealy txt, pr IXLN por, NSFO, n. flor, n. vis 
stn, scat chalk, AA, pr por, NS, . (30” & 45”  intrvl has gd odor
cfs)

Ls; crm-md.gry, incr dk.gry, crypto-vfnxln, comp, dns, pr por, 
NS, scat pcs fngrdxln, pr IXLN por, NS, n. flor, n. stn, fr. odor

(4027-32) Ls; crm-tan-brn, s. mott IP,  some micro-vfnxln, pr 
por, NS, scat pcs (3-4 tray), pr IXLN por, 1 pc lrg vug, 
NSFO, n. flor,   scat brn-blk stn, wk cut crush’d, wk odor?

(4083-91) Ls; bf-crm-md.gry, micro-fngrdxln, sharp IP, most 
dns, pr por, 1/10 subool, gran txt, most pr-occ fr microvugs 
& IG por, 5% S-occFSFO, (slo bleed) even md flor & satur 
brn stn, stream’g cut, faint odor, gd ring (4090 & 4100 spl)

(4121-26) Ls; crm-gry-tan/brn (stn), micro-fnxln, most dns, pr 
por, 1/10 dolomitic, micro-vfnxln, subsucr txt, scat pcs (5-6 tray) 
SSFO (w/brk) patchy flor & stn, scat pcs oolitic w/ interool por 
w/sat stn, S-FSFO (w/brk), some chert; fresh-devit, occ dolom 
edges, gd stn, fr-gd od, oil skim in cups. (OA 10% show & stn)

(4143-50) Ls; 3/4 bf-lt.gry, micro-vfnxln, sli. chalky IP scat pcs 
(3-4 tray) pr-fr IXLN por, NSFO, spkld stn, wk cut, 1/4 tan-brn-
dk.gry, vfn-mdxln, rgh txt, dns, n. or, NS, ft odor, show at top?

(4161-70) Ls; crm-bf-dk.gry/brn, mott, 1/2 micro-fnxln, dns, 
NS, 1/2 vfn-mdgrdxln, s. foss, subool, gran IP, scat pcs pr 
IXLN & scat vugs, SSFO,md flor, patchy-sat stn, wk-fr cut, 
wk odor, some Cht, fresh, transluc, sharp, NS (4180 spl)

(4121-32) Limy Sh; dk.gry, abund blk, strong vcol rd, grn/gry; 
abund LS;  md-dk.gry-tan, micro-mdxln,dns, scat gran txt, pr 
vis por, NSFO, n. flor, n. stn, n. det odor (4240 spl)

Ls; crm-bf, brn-gry, micro-mdgrdxln, most mealy-gran scat 
txt, pr-fr IXLN por, decr chalk, NS, n. flor, n. stn, scat pcs 
cht; crm-wht, foss, devit txt, some weath por, NS, n. odor

Ls; bf-tan, incr md.gry, sli. mott, micro-mdgrdxln, foss, mealy-
gran txt, 1/4 fr-occ gd IG, IXLN por, scat ppt & vug por, NS, 
scat Cht; gry-crm, mott, becom fresh, most pr por, NS, some 
chalk, wht-crm, soft, fr por, OA n.flor, n.stn, n.odor, incr Sh; 
dk.gry, rd-brn, 

Ls; most AA, scat gd por, NS,  md.gry-tan, mott, micro-incr
fnxln,  pr IXLN por, NS, n. flor, n, n. dns, n. st odor, some incr 
shale md-dk.gry, scat grn, rd.

(3 ) Ls; crm-lt.gry, micro-fnxln,  656-60 incr  becom dns, NS, 
scat pcs AA, SSFO, OA decr por & stn n. odor (45” spl), 

(3763-69) Ls; crm-bf-lt.gry, micro-fnxln, most dns, pr por, 1/10 
chalk; wht, soft, fr por, NS, shaly, drk, vcol, red-brn, occ Cht; 
red-orange, opaq, devit-fresh, pr por, NS, n. flor, n. stn, n. od.

Ls; AA, incr lt.gry, micro-fnxln, incr mealy txt, dns, pr por, NS, 
n. flor, n. stn, n. odor.

(3820-28) Ls; tan-lt.gry, scat brn (stn), vfn-mdgrdxln, s. foss, 
ool most dns, 1/10 w/scat pr IXLN por, scat chalk; NS, scat 
pcs (6-8 tray) fr IXLN por, occ ppt & irreg vug por, same pcs 
SSFO sharp odor under lamp, wk-fr ribbon cut w/o brk, 
patchy-sat flor & stn, good odor in cup. (3840 spl)

(3841-57) Ls; crm-gry-brn, scat brn (stn) most microxln, scat 
fnxln, most pr por, scat pcs (3-4 tray) SSFO (crush’d), same 
pcs w/flor & patchy stn, weak cut, appears tite, interval has fair 
odor, abund shale in spls (3860 and 3870 spls)

Sh; most lt.grn-dk.grn/gry, occ blk, carb, rd-brn some clay 
gritty txt IP, n. clean sand, NS, n. flor, n. stn, n. odor (abund 
Ls slough AA, w/odor) (4020 spl)

(4179-9) Ls; crm-bf-gry, scat brn (stn), micro-fnxln, sli.chalky , 
pr por, NS, 1/10 micro-fngrdxln, s. foss, gran txt, scat pcs (4-5 
tray) fr IXLN, ppt & microvug por, S-FSFO (w/brk) patchy-sat 
flor & stn, fr stream’g ribbon, faint odor (4195 & 15” cfs)

Ls; crm-gry, scat brn, micro-fnxln, dns, scat fn-mdxln, fr IXLN 
por, NS, some chalk, softer, pr-fr IXLN por, NS, scat Cht; crm-
gry, most transluc, fresh, NS, n. odor 

(4236-41) Ls; 1/3crm-gry, md.gry, micro-fnxln, s. foss, dns, NS, pr 
por, NS, 2/3 tan-gry, dk.brn (stn), micro-mdgrdxln, scat pcs w/fair 
IXLN & vug por, scat pcs (2-4 tray) SSFO w/crush, NSG, patchy 
flor & brn stn, wk cut w/o brk, brn oil in dish, n. odor (4250 spl).

(4298-4305) Sd; crm, clr, tan/brn (stn), vfn-fngrd, subrdd-rdd, 
mod sort, cln qtz, some dns, most brittle-friab, 15% fr-occ gd 
IG por, SSFO (w/o brk), patchy-sat stn, fr odor, fr-gd cut (w/o 
brk), v. gd cut crush’d, brn oil in dish, oil film in cup, (15” cfs)

(4320-32) Ls; bf-lt.gry, micro-crsgrdxln, sdy IP, gran-rough txt, 
dns, scat pr IG por, NS, 1/10 chalk, crm-wht, soft, fr IXLN por, 
OA NS n. flor, n. stn. n. odor. spls wash white, sharp decr Mrw 
Sd & Mrw Sh slough, (4340 spl)

Ls; tan-crm-lt.gry, most micro-vfnxln, dns, crinkl’d txt, pr vis 
por, NS, n. flor, n. stn, sharp decr sdy ool Ls, some n. odor, 
chalk, soft, NS.

Sh; md-drk gry, sharp incr blk, carb, vcol grn. (3960 spl)

Ls; crm-gry-md.gry, some brn, most AA, micro-fnxln, dns,  
scat pcs fngrdxln, pr IXLN por, NSFO, n. flor, n. stn, interval 
still carrying gd odor, chalky IP, bf-crm, softer, pr por, NS 

(4332-50) Ls; bf-lt.gry, most micro-fngrdxln, s. foss, subool, 
scat rgh txt, most pr vis por, scat sd inclus, mealy-gran txt, 
dns, pr por, NS, some lt.brn/tan, micro-vfnxln, dns, pr vis por, 
OA NS, n. flor, n. stn, n. odor (4350 & 4360 spls)

Ls, dns, crm-bf, most micro-vfnxln, pr vis por, NS, n. flor, n. 
stn, n. odor 8 9 (36 0 & 36 0 spls)

(4240-52) Ls; crm-gry, tan-gry, incr brn (stn), micro-mdxln, rgh 
txt, 5% fr IXLN, ppt & occ gd vug por, S-occ FSFO (w’crush) 
same w/satur md flor & drk brn stn, fr ribbon cut, brn oil in dish, 
go odor, gd ring, scat Cht, smoky, trnasluc, fresh, NS (4250 spl)

(3805-14) Ls; most md.gry, tan-lt.gry, scat brn (stn) micro-
fnxln, dns, most pr vis por, NS, scat pcs SSFO (ppt drops 
w/crush), scat IXLN por (5-6 tray) partial-sat flor & brn stn, 
wk-fr cut (w/o brk) same crush’d, weak odor. (3830 spl)

Sh; md-dk.gry, grn-gry, some blk.

(4150-58) Ls; crm-bf-dk.gry, scat brn (stn), micro-fnxln, dns, 
sli. foss, subool, 1/10 pr-occ fr IXLN por, scat ppt & vug por, 
scat pcs (6-7 tray) SSFO (w/brk) md patchy flor & patchy-sat 
stn, fr ribbon cut w/o brk, gd cut crush’d, wk odor, occ chalk, 
softer, NS, gd amt Sh; dk. vcol, blk carb (4170 spl)

Ls; bf-wht-gry, micro-fngrdxln, sdy, mly-gran txt, subool, dns, 
pr IXLN por, NS, scat md-crsgrdxln, scat fr IXLN & IG por, 
NS, n. flor, n. stn, n. odor, incr chalk; soft, NS, spls wash wht.

(3857-64) Ls; AA, scat brn (stn) micro-fngrdxln, foss, sli. ool, 
1/10 fr-occ gd IXLN, scat pr vug por, no ool por, 5% w/S-occ 
FSFO (w/brk), md-brt flor & patchy-sat brn stn, fr ribbon-flash 
cut, gd odor, some chalky, pr por, NS (3880 spl)

(3907-22) Ls; crm-bf, gry-brn, most micro-vfxln, dns, comp. 
scat mealy text, few pcs pr IXLN por, NSFO, n. flor, n. vis 
stn, scat Cht; cream, opaq, devit, pr vis por, NS, n. stn, 
intrvl has faint odor (3930 spl)

Ls; bf-tan-md.gry, vfn-mdgrdxln, mealy-gran IP, chalky IP 
AA, NS, incr Sh; drk gry, vcol, blk, grn/gry, some rd-brn 
(3520 spl)

Ls; crm-lt.gry-bf, micro-fngrdxln, foss, some dns, pr por, 
decr to 1/4 NS, incr chalk;  fr-gd IXLN & occ fr vug por,  
AA Shly; vcol rd, grn-gry, , NS, OA, n. flor, n. stn, n. od, 
occ blk.

Ls; crm-bf-lt.gry, md.gry, crypto-fnxln, scat mly txt, pr por, NS, 
becom dns, OA pr vis por, NS, n. flor, n. stn, faint odor (15” cfs)
Sh; blk, carb, red, grn, abund slough Ls; AA, tan-gry-md.gry, 
micro-vfnxln, sharp, pr por, NS, n. det odor? (30” & 45” cfs)

(3943-60) Ls; crm-gry-tan, s. mott dk.gry/brn, most micro-fnxln, 
dns, crinkl’d txt, pr vis por, NS, scat pcs micro-fngrdxln, s. gran 
txt, pr por, NS, n. flor, n. vis stn, some chalky, softer, pr IXLN 
por, NS, scat Cht; gry, smokey, transluc-opaq, fresh, n. vis por, 
NS,   (3960 & 3970)intrvl has strong odor

Sh; lt.grn-drk.grn/gry, red-brn, blk, carb (4050 spl)

(4252-60) Ls; md-dk.gry, brn (stn), micro-mdgrdxln, gran-rgh 
txt, 1/10 incr irreg vugs, ppt, & occ gd IXLN por, 10% S-occ 
FSFO, patchy-sat flor & stn AA, stream’g cut, gd oil in dish, 
film in cup, gd odor  , trc Cht, fresh NS,(4270 spl)

Ls; bf-crm-gry,  micro-fngrdxln, sdy, dns, most some med-
crsgrdxln, foss, subool, pr IG por, NS, chalky IP, wht, soft, 
pr vis 85 and circ spls)  por, NS, n. flor, n. stn, n. odor. (43

Sh; md-dk.gry, vcol. grn-gry, rd-brn.

Sh; dk.gry,  blk, carb.,  rd. some trc grn & (3830 spl)

Ls; AA, decr fnxln, decr por, only scat pcs (3-4 tray) SSFO, 
scat flor and stn decr fr odor 

(3932-40) Ls; most crm-bf-lt.gry, micro-fnxln, dns, comp, some 
chalky txt, OA pr vis por, occ pcs pr IXLN por, NSFO, n. flor, 1 
pc lt patchy stn?, n. cut, incr Cht; gry-brn, smokey, transluc, 
fresh, sharp, n. vis por, NS,  (3950 spl)interval has good odor

Sh; most vcol AA, ritty, n. clean sand, Ls; crm-rd-brn, g incr 
bf, tan, gry, micro-fngrdxln, most dns, scat gran text, pr por, 
NS, n. flor, n. stn, n. cut, chalky IP, softer, wk odor?

Ls; bf-gry-md.gry,micro-fnxln, scatt’d mdxln, most dns, decr 
dolo, decr ool, scat chalk, pr vis por, NS, Chrty; gry-tan, crm, 
most transluc, fresh, sharp, n. por, NS, n. odor?. (4140 spl)

Ls; -tan-dk.gry, most micro- xln, foss, incr gran txt, crm mdgrd
scat fr vug, IG, & IXLN por, some sharp, chalky, AA, fr por, 
NS, n. flor, n. stn, n. odor, incr vcol shales; dk, grn. rd-brn.

(3679-85) Ls; crm-bf-tan, scat brn (stn), micro-fngrdxln, ool IP, 
mostly dns, NS, 1/10 gran txt, soft, scat pcs (6-8 tray) frpr-occ  
IXLN, pr interool por, S-occ FSFO (w/brk),  same pcs md-brite
flor, brn stn, wk-fr  cut, crush, patchy stream’g better w/ poss ft? 
odor, gd ring, some chalk, wht, soft, NS (15” & 30” cfs)
(3685-95) Ls; crm-bf, incr brn (stn) micro-fnxln, incr ool & 
gran txt, most pr por, NS, 10% w/fr IXLN, ppt & microvug 
por, SSFO, scat pcs FSFO, med brt flor, patchy-sat stn, fr-
gd streamg cut w/o brk, lt brn oil in dish n. det odor (45”cfs)

(3732-44) Ls; crm,bf-lt.gry, scat brn (stn), micro-fnxln, mealy-sli 
gran txt, most pr-scat fr IXLN por, occ irreg vugs, 10% w/S-occ 
FSFO (drops w/brk), gd sat brite flor & sat brn stn, gd stream’g 
cut w/o brk, gd ring & lt brn oil in dish, many floaters, fr-gd odor, 
no ool, some scat chalk, softer, NS (3750 & 3760 spls) 

(3704-15) Ls; crm-bf-lt.gry, micro-vfnxln, s foss, subool, occ 
gran txt, most dns, few pcs oolitic, pr vis por, NS, scat chalk 
IP, pr vis por, NS, n. flor, n. stn, n. odor, few pcs Cht; wht, 
fresh, n. por, NS. (3720 & 3730 spls)

Sh; md-dk.gry, blk, incr grn-gry, Ls slough (3740 spl)abund 

(3715-28) Ls; crm-bf-lt.gry, AA, most micro-vfnxln, scat pcs 
fngrdxln, most dns, transluc IP, pr vis por, NS, some chalk, 
wht, soft, NS, occ Cht; wht, AA, NS, n. flor, n. stn, n. odor

(3745-60) Ls; crm-bf-lt.gry, scat brn (stn) micro-occ fngrdxln, 
most dns, pr-scat fr IG, and IXLN por, 3% with S-FSFO, md-
brt flor, patchy-sat stn, stream’g-flash cut in few pcs, gd oil in 
dish, fr odor, some chalk; wht, soft, NS, no ool or ool por (15” & 
30” cfs) (better por than D zone but less % carrying show)

Sh; md-dk.gry, blk, carb, grn-gry. (45” cfs, flood in 3930 spl)

Sh; lt.grn-gry, clay, scat gritty txt, some vcol rd, blk, carb. 

Sh; drk, vcol AA, gritty txt, scat blk, rd. 

(3760-63) Sh; strong vcol, grn, red, rd-brn, blk, dk.gry

(3892-3904) Ls; tan-gry-md.gry, micro-fngrdxln, subool, decr 
gran txt, decr vis por, scat pcs w/SSFO, flor and stn, AA, 
still has gd odor (15” cfs, decr odor in 30” cfs)

Ls; most AA, decr por, NS, scat pcs AA w/drk stn, SFO,  stn 
& cut AA, incr shale, md-grn-gry, blk, scat red. (4070 spl)

(4071-79) Ls; crm-tan-gry, crypto-fngrdxln, s. foss, scat pcs  
(3-5 tray) pr ppt & microvug por, SSFO, md spkl’d flor & 
patchy stn, wk-fr ribbon cut, some chalk; wht, soft, fr IXLN 
por, NS in chalk, wk odor, occ Cht; crm-gry, fresh, NS (15” 
and 30” cfs)

(4041-54) Ls; crm-md.gry-tan, brn/blk (stn) micro-scat most 
vfnxln, dns, sharp, pr vis por, NS, 5% vfn-fngrdxln, gran txt 
IP, 5% pr-fr IG, IXLN por, S-occ FSFO (droplets on crush), 
md sat flor, most sat drk brn/blk stn, gd stream’g ribbon cut 
(w/o brk), interval has gd odor (4060 and 4070 spls)

Sh; dk, AA, md-grn-gry, blk, red. 

(4080-83) Sh; drk, abund Ls, carrying shows, see note 
below. (slough?) (4090 spl)

(4109-21) Ls; gran txt, crm-bf-gry, most micro-fnxln, dns, occ 
pr por, scat pcs (5 tot) ool, vug por, NSFO, fr flor, stn in vugs, 
poss faint odor, wk-fr cut, poss slough? (4130 spl)

(4091-4104) Ls; crm-bf-gry, scat brn (stn) micro-fnxln, most 
dns, 1/10 fn-mdgrdxln, gran txt, foss, ool, scat fr IXLN, IG & 
ppt por, scat pcs gd interool por, scat pcs (4-5 tray) SSFO 
(droplets with crush) scat md-brt patchy flor & dk.brn stn, fr 
ribbon cut w/o brk, fr brn oil in dish, fr odor, (15” and 30” cfs)

Sh; md-dk.gry, blk, carb (30” & 45” cfs)

(4170-79) Ls; AA, decr drk.gry/brn, micro-mdgrdxln, gran-rgh 
txt, pr vis por, NS, n. flor, stn, or odor, scat cht; AA, fresh.

Sh; md-dk.gry, blk, carb, grn, rd-brn.
Ls; crm-md-drk.gry, some crm-gry, tan (stn), micro-mdxln,dns, 
scat pr IXLN & vug por, scat pcs SSFO w/brk, md sat-patchy 
flor & stn, wk ribbon cut w/o brk, gd cut crush’d, sharp odor 
under lamp w/crush, faint odor in cup (4230 spl)

(4305-10) Sd; clr, tan/brn(stn), vfn-mdgrd, cln qtz, some dns, 
most brittle-friab, 75% fr-gd IG por, S-FSFO, NSGB, patchy-
sat flor & stn, fr odor, oil floating in tray, gd stream’g-flash cut, 
oil film in cup, (15” & 30” cfs) (only 10% sand in spls) 

Sh; md-drk. gry, vcol d grn, scat rd, blk. (36  spl)lt-m 95

(3695-3704) Sh; md-dk.gry, blk, abund grn-gry, Ls slough

(3886-92) Ls; AA, scat brn (stn), micro-mdgrdxln, foss, oolitic,  
gran-rgh txt AA, still 1/10 w/pr-fr IXLN por, decr irreg vug 
por,  decr to 5% w/S-occ FSFO, 5% flor & stn, fr-gd cut w/o 
brk, strong odor, some barren moldic por, chalky, wht, soft, 
NS

Sh; most AA, drk, scat Sd; lt.grn-gry, spkl’d blk (gilson stn), 
vfn-fngrd, softer, pr-fr IG por, NSFO, n. flor scat blk stn, wk 
cut crush’d, odor?

Sh; dk, md-grn-gry, blk, red, abund dns gry Ls, some chalky 
wht Ls (Pawnee?). (45” cfs)

Sh; dk.gry, vcol, incr blk, carb, (30” & 45” cfs)

Ls; crm-bf-gry, brn micro-fnxln, argill IP, dns, pr vis por, NS, 
abund shale; drk, vcol, blk. (4210 spl)

(4260-70) Ls; md-dk.gry, brn (stn), AA, micro-mdgrdxln, gran-
rgh txt, 1/10 vugs, ppt, decr IXLN por AA, 10% SSFO, flor, 
stn, and cut AA, incr to strong od  , trc Cht, fresh n. vis por, 
NS (4280 spl)
(4270-80) Ls; sharp decr gry-brn AA, becom micro-fnxln, 
most mly txt, scat pcs w/por AA, and SSFO,scat pcs 
w/flor, stn, and cut. incr crm-gry-drk gry, mott, foss, ool. 
gran-rgh txt, OA pr vis por, n. ool por, NSFO, n. flor, n. stn, 
intvl still exhibits wk odor (15”, 30”, and 45” cfs)
(4284-98) Sh; strong vcol, incr mustard/brn, some blk, grn, 
scat Cht; brn, smoky, scat salmon, transluc IP, fresh, n vis 
por, NS, 5% Sd; grn, wht, vfn-mdgrd, pr sort, qtzose, dns, 
brittle pr vis por, NSFO, n. flor, n. stn, some Ls; brn-gry, 
mdgrdxln, foss, subool, scat moldic por, most pr por, NS.

(4310-15) Ls; bf-lt.gry, micro-vfnxln, dns, comp, pr por, NS, n. 
flor, stn, or odor (30” and 45” cfs)
(4315-20) Ls; AA, bf-lt.gry, micro-vfnxln, dns, pr por, NS, n. 
flor, n. stn, n. odor, abund dk vcol shale slough (4330 spl)

Kelly Bushing
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# 4-28 Ottley

28 14s 32w
Logan Kansas

6-20-2019 7-2-2019
4385’ 4386’

3395’ Chemical

3500’

3450’

3500’

3395’  to  RTD
Tim J. Lauer

RTD

RTD

RTD

2673’

2664’

8-5/8” @ 266’

Pioneer  DCPL, DIL, ML
Engineer: Justin Henrickson

Base Anhydrite
Heebner
Lansing
Stark
Marmaton
Pawnee
L. Cherokee Shale
Johnson Zone
Mississippian
Total Depth

Duke Drilling Rig #4
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Shakespeare Oil Company, Inc

1800’ FNL, 1277’ FWL, NW/4

APPX SE NE SW NW

4-1/2” @ 4385’

2108     (+565)
3606      (-933)
3644      (-971)
3904    (-1231)
4041    (-1368)
4109    (-1436)
4192    (-1519)
4236    (-1563)
4310    (-1637)
4385    (-1712)

2109     (+564)
3606      (-933)
3646      (-973)
3903    (-1230)
4041    (-1368)
4111    (-1438)
4194    (-1521)
4233    (-1560)
4310    (-1637)
4385    (-1712)

BKC 
(-1324)3997 

Ft.Scott 
4161  (-14 )88

Mun.Crk  
3803  (-1130)

Johnson Zn
4236  (-15 )63

Heeb 3606  (-933)

Tor 3623  (-950)

Marm 4041  (-1368)

Lans 3644  (-971)

Marm C 
408   (-141 )3 0

Anhy 2089  (+584)

Cher Sh 
4192  (-1519)

CFS 46”

Hush 3944  (-1268)

Pawnee  
4109  (-1436)

CFS, DST
Co time: 14’06”

Miss 4310  (-1637)

CFS, DST
Co time: 14’15”

B/Anhy (Drlr) 2123  (+550)

Myr Stn
4143  (-1470)

CFS, DST
Co time: 13’14”

RTD  4385 (-1712)

Pioneer 4386 (-1713)

Co time: 10:00

Stark 3904  (-1231)

CFS 1’15”

CFS, CFLog

B/Anhy 2108  (+565)

CFS, DST
Co time: 19’ ”17

CFS, DST
Co time: 14’52”

CFS, DST
Co time: 17’28”

CFS, DST
Co time: 13’06”

CFS 49”

6-20-2019 - MIRT, RURT
Prep to set Surf Csg.

6-21-2019 - 7:00 AM
PTD @ 266’ WOC
set 8-5/8” @ 266’

6-22-2019 - 7:00 AM
Drlg @ 1480’ 

6-23-2019 - 7:00 AM
Drlg @ 2500’

 
6-24-2019 - 7:00 AM

Drlg @ 3116’ 

6-25-2019 - 7:00 AM
CFS @ 3660’

6-26-2019 - 7:00 AM
Drlg @ 3730’

6-27-2019 - 7:00 AM
Drlg @ 3880’

6-28-2019 - 7:00 AM
Drlg @ 4035’

6-29-2019 - 7:00 AM
PTD @ 4110’

GIH after DST(4)

6-30-2019 - 7:00 AM
Drlg @ 4220’

7-1-2019 - 7:00 AM
PTD @ 4315’

GIH to run DST(7)

7-2-2019 - 7:00 AM
RTD @ 4385’ 

Running Pioneer OH logs

7-3-2019 - 7:00 AM
Ran 4½” Prod. Csg. 

set at 4385’
Port collar at 2180’

Plug dn. 9:15 pm 7-2-2019

SPUD 5:30 PM  -2016-20 9
RTD  12:05 M  -201A 7-2 9

1.) Smith FHI24Y (New)
 Under Surface to 3103’ 
2.) Smith FHI24Y (RR)

 3103’ to 4385’ RTD 

“VERTICAL SURVEYS”

“BIT RECORD”

Geologist on location 3395’
8:00 PM 6-24-2019

268’
950’

1447’
1940’
2341’
2839’
3332’
3695’
4110’
4315’
4385’

@
@
@
@
@
@
@
@
@
@
@

Rot TD reached
12:05 AM 7-2-2019

Due to drill stem test results, and log evaluation, operator elected to run production 
casing to further test the location.  

Respectfully submitted,

Tim J. Lauer
7/3/2019

Pipe Strap on DST (1)
Board:         3703.72’
Strap:          3702.46’
Diff:          1.26’ short

COMPANY & WELL_________________________

LOCATION________________________________

SEC__________TWSP_________RGE__________

COUNTY______________STATE______________

ELEVATIONS
KB________

GL________
Logan Kansas

2673’

2664’
28 14s 32w

o0
o3/4
o3/4
o3/4
o3/4
 o3/4
o  3/4
o3/4
o3/4
o0
o0

Call Point 3300’
 3:00 PM 6-24-2019

o oGravity of oil: 34 API @ 60 F

Displace native fluid at 3395’
Added Premix to bring mud up

Mud Check at 3667:
vis: 53    wt: 8.9    Chlor: 1,800
LCM: 2#    Ph: 11.0    WL: 7.2

2

DST (1) 3635’-3695’
30-30-30-60

Blow: weak, built to 2 1/2” on IFP
no blowback on ISIP;

weak, built to 1 1/4” on FFP, 
no blowback on FSIP

40’ WCM with oil spots
(0% gas, 0% oil, 95% mud, 5% wtr)

Chlorides  MUD: 2,000 PPM
DST: NA (possible filtrate?)

Gravity = NA

*Note: Both Shut-in curves still building

oTemp:  108 F

IHP:
IFP:
ISIP:

1750
16-24

586

FFP:
FSIP:
FHP:

25-31
583

1683

15 Stand Short Trip at 4110’ 
pulled 0-4 K over on stands 2 0 2-10

Chart for DST (1) Lans A - B zones  Chart for DST (2) Lansing C - F zones

Chart for DST (3) Lansing H - J zones Chart for DST (4) Marmaton

Chart for DST (5) Pawnee  - Fort Scott zones Chart for DST (6) Johnson zone

Drilling Time skip 2160’ to 3450’

5

oTemp:  114 F

IHP:
IFP:
ISIP:

2060
74-108

732*

FFP:
FSIP:
FHP:

DST (4) 3985’-4110’
30-30-45-90

Blow: strong, BoB in 17 min, built to 24”
no blowback on ISIP;

strong, BoB in 15 min, built to 33”on FFP, 
no blowback on FSIP

108’ OGCM
(10% gas, 10% oil, 80% mud, 0% wtr)

62’ MCGsyOil
(40% gas, 40% oil, 20% mud, 0% wtr)

170’ Total Fluid

Chlorides  MUD: 2,000 PPM
DST: NA

Rw = NA

*Note: Init Shut-in curve still building.
Final Shut-in curve broken over

115-135
902

1957

Mud Check at 4202 during test:
vis: 67    wt: 9.3    Chlor: 4,000
LCM: 1#    Ph: 10.0    WL: 7.2

oTemp:  115 F

IHP:
IFP:
ISIP:

2158
51-57

711*

FFP:
FSIP:
FHP:

57-63
778*
2088

DST (6) 4190’-4280’
30-30-30-60

Blow: weak 1/4” on IFP
no blowback on ISIP;

weak surface blow thru-out FFP, 
no blowback on FSIP

20’ Mud, NS

Chlorides  MUD: 4,000 PPM
DST: NA

Rw = NA

*Note: Init Shut-in curve still bldg.
Final shut in breaking over.

Shakespeare #4-28 Ottley

7

6

oTemp:  116 F

IHP:
IFP:
ISIP:

2214
22-36
800*

FFP:
FSIP:
FHP:

33-166
792*
2082

DST (7) 4270’-4315’
30-30-60-90

Blow: weak, built to 3/4” on IFP
no blowback on ISIP;

wk-fair, built to 4 1/4” on FFP, 
weak 3/4” blowback on FSIP

17’ SOCM
(0% gas, 5% oil, 95% mud, 0% wtr)

45’ GOCM
(10% gas, 20% oil, 70% mud, 0% wtr)

62’ Total Fluid

Chlorides  MUD: 4,000 PPM
DST: NA

Rw = NA

*Note: Both Shut-in curves still bldg.

Rig Check at 4310 before test:
vis: 65    wt: 8.9    LCM: 2#   

4500

1800’ FNL, 1277’ FWL, NW/4

Lat: 38.810061191
Long: 100.887054520

NAD 83

API: 15-109-21,595-00-00

25 Stand Short trip
Pulled 15-40K over stands 2-6

Mud Check at 3765 before DST:
vis: 46    wt: 8.9    Chlor: 2,000

LCM: 1.5#    Ph: 11.5    WL: 6.4

Rig Check at 3975:
vis: 45    wt: 8.9    LCM: 1#   

Rig Check at 3830:
vis: 45    wt: 8.9    LCM: 1#   

4

Mud Check at 4067:
vis: 49    wt: 9.0    Chlor: 2,000
LCM: 1#    Ph: 11.0    WL: 7.2

oTemp:  115 F

IHP:
IFP:
ISIP:

2112
50-57
461*

FFP:
FSIP:
FHP:

DST (5) 4105’-4195’
30-30-30-60

Blow: weak, built to 3/4” on IFP
no blowback on ISIP;

weak surf blow, died 15 min on FFP, 
no blowback on FSIP

30’ SOCM
(0% gas, 1% oil, 99% mud, 0% wtr)

Chlorides  MUD: 3,000 PPM
DST: NA

Rw = NA

*Note: Both Shut-in curves still building.

79-70
369*
2013

Mud Check at 4120:
vis: 67    wt: 8.8    Chlor: 3,000
LCM: 1#    Ph: 11.0    WL: 8.0

Rig Check at 4218:
vis: 64    wt: 9.0    LCM: 1#

Mud Check at 4251:
vis: 63    wt: 9.0    Chlor: 4,000
LCM: 1#    Ph: 10.0    WL: 8.0

Mud Check at 4315 during DST:
vis: 62    wt: 8.8    Chlor: 4,000
LCM: 1#    Ph: 10.0    WL: 8.8

Rig Check at 3578:
vis: 52    wt: 8.8    LCM: 2#

Rig Check at 3507:
vis: 57    wt: 8.8    LCM: 2#

1

DST (2) 3710’-3765’
30-30-45-90

Blow: fair, built to 5” on IFP
no blowback on ISIP;

fair, built to 5 1/2” on FFP, 
no blowback on FSIP

62’ Oil Sptd WCM
(0% gas, 0% oil, 80% mud, 20% wtr)

62’ Oil Sptd WCM
(0% gas, 0% oil, 60% mud, 40% wtr)

124’ Total Fluid

Chlorides  MUD: 2,000 PPM
DST: 16,000 PPM

oRw: 0.32 Ohms @ 88 F

Gravity = NA

*Note: Both Shut-in curves still building

oTemp:  109 F

IHP:
IFP:
ISIP:

1783
16-38

810

FFP:
FSIP:
FHP:

42-62
829

1730

3

oTemp:  108 F

IHP:
IFP:
ISIP:

1851
23-81

481

FFP:
FSIP:
FHP:

97-150
477

1797

Mud Check at 3905 before DST (3):
vis: 59    wt: 9.0    Chlor: 2,500
LCM: 2#    Ph: 11.5    WL: 6.4

DST (3) 3795’-3905’
30-30-45-60

Blow: fair, built to 10 3/4” on IFP
no blowback on ISIP;

fair, built to 8 1/2” on FFP, 
no blowback on FSIP

216’ SOCM
(0% gas, 2% oil, 98% mud, 0% wtr)

124’ SW&OCM
(0% gas, 2% oil, 97% mud, 1% wtr)

340’ Total Fluid

Chlorides  MUD: 2,500 PPM
DST: NA  (possible filtrate?)

Rw: NA

Gravity = NA

*Note: Both Shut-in curves still building

Fair to strong oil odor through
this section.  Most dns Ls; 

microxln, pr vis por throughout, 
NSFO, n. flor, n. vis stn, no cut

Rig Check at 4030:
vis: 47    wt: 9.1    LCM: 2#   

Chart for DST (7) Morrow Sand

3500

3520

3540

3560

3580

3600

3610

3620

3630

3640

3650

3660

15cfs

30cfs
3670

3680

3690

3695

15cfs

30cfs

45cfs

3710

3720

3730

3740

3750

3760

3765

15cfs

30cfs

45cfs

3780

3790

3800

3810

3820

3830

3840

15cfs

30cfs

45cfs

3860

3870

3880

3890

3900

3905

15cfs

30cfs

45cfs

3920

3930

3940

3950

3960

3970

3975

15cfs

30cfs

45cfs

3990

4000

4010

4020

4030

4040

4050

4060

4070

4080

15cfs

30cfs

45cfs

4090

4100

4110

15cfs

30cfs

45cfs
4120

4130

4140

15cfs

30cfs

45cfs
4150

4160

4170

4180

4190

4195

15cfs

30cfs
45cfs

4210

4220

4230

4240

4250

4260

4270

4280

15cfs

30cfs

45cfs

4300

4310

4315

15cfs

30cfs
45cfs

4330

4340

4350

4360

4370

4380

4385

15cfs

30cfs

45cfs

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C
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