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(4189-4201) Ls; md-dk gry, some mott dk.brn-gry, vfn-fnxln,
mly txt, most dns, scat pr IXLN por, scat pr ppt & pr.vug por,
NSFO, NSG, trc speckld flor, & patchy stn (slough?), n det
od., scat cht; gry-wht, opaq, foss (ool), fresh, pr por, NS.

Ls; crm-lt.gry-wht, micro-fngrdxln, foss IP, most mly-gran,
½ fr-gd IXLN por, scat vug por, gd IXLN por, NSFO, n.flor,
n. vis stn., n. odor, incr crm, wht, chalk, soft, NS.

Sh; med-drk. blk, carb.

Sh; med-drk. sm pl grn., abund red clay.

Ls; buff-crm, micro-fnxln, most dns, pr por, NS, 1/4 softer, s.
chalky, scat pcs pr. vug
por, NSFO, scat minrl. flor, n. cut, n. vis stn, n. det. odor

mealy-occ gran txt, scat fr IXLN por,

Sh; med-drk. gry, sm rd-brn, occ blk, gritty.

Ls, md-drk.gry,some tan-buff, micro-fnxln, dns, NS, n. flor,
n. stn, n. odor.

(3943-51) Ls; buff-tan, scat brn (stn), micro-fngrdxln, foss,
(ool) most dns, NS, 1/5 mly-gran txt, fr-occ.gd IG and IXLN
por, scat fr mold por, 5% SSFO, VSSG, 5% wk-md flor and
patchy brn. stn, occ sat stn, wk-fr ribbon cut, wk odor

(3989-96) Ls; buff-tan, abund brn (stn), 1/2 micro-fnxln, dns, pr
por, NS, 1/2 micro-fngrdxln, mly-gran txt, fr-occ.gd IXLN por, scat
fr ppt & vug por, 10% S-FSFO, NSG, 30% md-brt flor & patchy-
sat brn stn, stream’g brt cut w/o brk, gd odor, oil film in spl cup.

(3996-99) Chty Ls; wht-crm-gry, crypto-fnxln, most dns, pr
por, comp, NS, scat cht, crm, transluc-opaq, foss, fresh, NS,

Ls; wht-crm, micro-fnxln, foss (ool), dns, pr
vis por, no moldic or inter ool por,  NSFO, n. flor, n.vis. stn,
n. det. odor, scat Cht; crm-bf, opaq, fresh, NS.

crinkl’d-mly txt,

Sh; med-drk. gry, scat rd-brn.

Ls; wht-gry, AA, micro-fnxln, dns, scat mealy text, pr por,
NS, incr crm-md.gry, crypto-fnxln, comp, dns, scat mealy
txt, pr por, NS, scat minrl flor, n. cut, n. stn, scat Cht; gry,
crm, wht, opaq, fresh, n. vis por, NS, intvl has n. det. od.

Sh; gry-dk.gry, vcol red, blk, carb.

Sh; med-drk gry blk,carb.

(4125-33) Ls; crm-lt.gry, scat brn (stn) most micro-fngrdxln,
foss IP (ool) 1/10 fr IXLN & IG por, scat fr-gd foss & oomold
por, 5%S-FSFO, occ SGB, 15% md-brt patchy flor & patchy-
occ sat. brn stn, wk-fr slow ribbon cut w/o brk, fr cut crush’d,
gd-strong odor thru-out circ, scat chalk, wht, soft, NS

(4118-25) Sh; md-dk gry, strong vcol grn-gry, scat rd-brn.

(4151-58) Ls; crm-gry-dk.gry, mott, scat brn (stn), micro-md
xln, 1/4 mly-gran txt, pr-fr IXLN, scat SSFO, NSG, scat pcs
(3-5 per tray) patchy wk flor & speckl’d brn stn, slow wk cut
w/o brk, no incr when crushed, fr-gd od.

Sh; dk.gry,incr  blk, carb., vcol grn-gry, scat rd.

Ls; crm-lt.gry, some bf, micro-fngrdxln, foss AA, mly-gran
txt, 1/3 w/fr-gd IXLN por, AA, decr chalk, crm, NSFO, n.
flor, n. stn., trc cht; crm-milky-bf, opaq-transluc, sharp,
NS, n. odor. spls wash white.

Ls; bf-tan-lt.gry, micro-fngrdxln, foss incr. gran txt, 1/4 fr-
occ. gd IXLN por, incr chalk, crm, soft, gd IXLN por,
NSFO, n. flor, n. stn, n. odor.

Ls; crm-tan, mott , micro-fngrdxln, 1/5 crinkl’d-mly
txt, pr IXLN por, NSFO, scat minrl flor, n. cut, n. stn, n. od.

md.gry

Ls; crm-tan-gry, AA, micro-fnxln, decr gran txt, most fr
IXLN por, still chalky, AA, NSFO, n. flor, n. stn., n. odor.

(3913-20) Ls; most tan-gry, micro-fnxln, AA, crinkl’d txt, dns,
NS, decr crm, w/fr-gd IG por, NSFO, no flor, n.
vis stn,

fn-mdgrdxln
scat chlk, trc Cht; lt. gry, opaq, fresh, NS, n. odor.

(4007-12) Dolo.Ls; crm-bf-tan, micro-fnxln, dns, pr por, NS, 1/5
bf-tan dolo; vfn-mdgrdxln, sucr-gran text, soft, most fr-gd IXLN
por, scat vugs, trc pcs SSFO (on brk) NSG, abund minrl flor,
scat pcs wk oil flor, scat pcs (4-5 per tray) lt brn stn, wk cut
when crush’d, wk od?, scat Cht; crm-gry, opaq, n vis por, NS.

Ls; most wht-crm, some gry, AA, micro-fnxln, dns, crinkl’d-
mly txt, pr por, NS, scat minrl flor, n. oil flor, n. stn, n. od.,
scat Cht; crm-lt.gry, transluc-opaq, fresh, shrp, NS.

(4062-72) Sh; med-drk gry AA, scat rd-brn.

(4058-62) Ls; most tan-gry, some brn, micro-vfnxln, most
dns, pr por, NS, pr-occ fr IXLN por, trc SSFO
(on brk), NSG, trc flor and lt.brn stn, wk cut crush’d, wk od.

scat mly txt,

(4072-82) Ls; crm-bf, scat brn (stn), most vfn-mdxln, dns, pr
por, 1/10 mly-gran txt, pr-fr IXLN & IG por, scat fr ppt
& vug por, scat pcs (4-5 per tray) SSFO, SSGB, scat md-brt
patchy flor, patchy-sat. stn, wk-

s. foss,

fr flash cut w/o brk, fr od.

(4103-11) Ls; crm-gry, scat brn, micro-fnxln, most dns, pr
por, scat mealy txt, pr vis por, NS, n. flor, n. stn., n. odor.

(4133-42) Ls; crm-gry, some mott dk.gry-tan, micro-fnxln, decr
por, scat mly txt, pr vis por, NSFO, occ pcs flor & stn (slough?)

Sh; med-drk gry, flood blk, carb.

(4166-74) Ls; crm-bf-lt.gry, AA, crypto-fnxln, decr mealy-
gran txt, decr por, becom comp, dns, sharp IP, NSFO,
scat pcs w/flor and stn, (slough?) still has fair odor

Sh; med-drk. gry, sm rd-brn., scat blk.

(3951-56) Ls; buff-tan, crm, micro-fngrdxln, decr foss,
becom dns, pr. por, NS, n. flor, n. stn. n. odor.

Sh; med-dk.gry, strong vcol, grn, red, occ blk.

Ls; crm-wht-lt.gry, crypto-microxln, comp, dns, NS, some
micro-fnxln, s. mealy txt IP, OA pr por, NS, scat minrl flor
(n. cut) n. vis stn, n. odor.

Ls; most tan-gry-dk.brn, micro-fngrdxln, dns, dirty, sli argill,
pr por, NS, n. flor, n. stn., n. odor.

Ls; crm-gry, sm.tan, most micro-fngrdxln, mealy txt, fr-scat
gd IXLN por, scat ppt por, NSFO, n. flor, n.stn., n. odor.

Sh; med-drk. scat blk.

Ls; gry-tan-brn, mott IP. micro-fngrdxln, s.foss, most dns,
pr por, 1/3 incr mealy-gran txt, fr IG por, NSFO, n. flor, n.
stn., n. odor.

Ls; most crm-gry, some buff, micro-fngrdxln, soft, foss IP,
OA mealy-gran txt, 1/3 fr-occ gd IXLN por, scat ppt por,
NSFO, n. flor, n. stn., n.odor.

Ls; incr tan-gry, micro-fnxln, decr mealy txt, decr por, OA
pr vis por., NSFO, n. flor, n. stn., scat chert, crm-milky,
transluc-opaq, shrp, NS., no odor.

Sh; med-drk. sm blk.

Ls; bf-tan, scat md gry, micro-fngrdxln, sli foss, 1/3 mealy-
gran txt, fr-gd IXLN por, scat ppt and vug por, some wht
chalk, soft, NSFO, n. flor, n. stn., n. odor.

Ls; tan, bf-lt brn, AA, micro-fnxln, sli foss, most dns, scat
pr IXLN por, NS., n. flor, n. stn, n. odor.

Ls; crm-buff, micro-fngrdxln, soft,  mealy-gran txt ½ fr-scat
gd IXLN por, s. chalky IP, NSFO, n. flor, n. stn., no odor.

Sh; med-drk. vcol, red-brn, sm dirty, argill, limy IP, foss.

Ls; bf-lt gry, some md.gry, micro-fnxln, sli. foss, scat mly
txt,  dns, scat pr IXLN por, NS, n flor, n. stn, n. odor.

Ls; crm-gry, some brn-gry, most micro-fnxln, dns, comp,
pr por, scat vfn-mdxln, mly txt, pr IXLN por, NSFO, n. flor,
n. stn, n. odor.

(4216-20) Sh; gry,drk.gry, grn-drk.grn/gry, sm blk, carb, red.

Ls; tan-gry, most micro-fnxln, dns, pr por, NS, some crm-bf,
vfn-fnxln, scat mealy txt, 1/10 pr-occ fr IXLN por, rare ppt &
vug por, scat pcs (2-4 per tray) SSFO, NSG, same w/sptd
flor and spkl’d-patchy stn, wk-fr cut, n. det odor

Ls; tan-gry, AA, micro-fnxln, occ 2nd xln struct, most dns,
pr por, scat pcs fr IXLN por, NS, n. flor, n. stn., n. odor.

Ls; tan, lt.brn-gry, some crm, crypto-fnxln, sharp, comp, dns,
pr por, scat pcs fn-mdxln, occ mealy txt, pr-occ fr IXLN por,
trc vug por, NSFO, NSG, n. flor, n. vis. stn, n. det odor, scat
Cht; tan, opaq, sharp, n. vis por, NS.

Ls; tan,gry, crypto-vfnxln, sharp, comp, dns, pr por, scat fn-
mdxln, 1/10 pr-occ fr IXLN por, NSFO, n. flor, stn,or odor

Ls; buff-crm, lt.gry, most micro-vfnxln, scat mdgrdxln,
chalk, soft, 1/4 w/pr-fr IXLN por, NSFO, n. flor, n. stn, n. od.

some
wht

Sh; drk.gry, blk, abund. grn-gry, scat rd.

Sh; drk.gry, abund blk, carb, grn-gry, scat rd..

Ls; scat mly txt,
most pr vis por, NS, scat chalk, NS, n. flor, n. stn, n. odor

tan, buff, occ gry, micro-fnxln, most dns,

Ls; occ mealy txt,
scat fr IXLN por, NSFO, n. flor, n. stn, n. odor, scat Cht;
md.gry, milky, brn, transluc-opaq, fresh, NS

tan, incr.brn-gry, crypto-fnxln, most dns,

(4403-07) Ls;

pcs wk flor & patchy-sat stn, fr flash cut w/o brk, ft? odor.

crm-gry-dk.gry,s cat brn (stn) micro-mdgrdxln, foss,
scat pcs fr IXLN & foss vug por, scat pcs SSFO (droplets), NSG,
scat

Sh; md-drk.gry, blk, carb.

Ls; tan, gry-brn, micro-fnxln, most dns, blocky, comp, scat
mealy txt, OA pr por, NS, n. flor, n. stn., n. odor.

Ls; most
, NSFO, n. flor, n. stn, n. od.

md-drk.gry, some crm-gry, micro-mdxln, foss IP,
sm crs Ls clasts, pr. vis por

(4466-70) Ls; tan, md.gry-brn, crypto-fnxln, most dns, scat pr
IXLN por, NSFO, trc spkl’d flor, 3 pcs lt stn, wk cut, faint od.

Sh; drk.gry, blk, carb, occ brn, trc red.

(4201-09) Ls; most crm-bf-gry, scat brn (stn)micro-fngrdxln
trc oolites, dolo IP, 1/4 gran-sucr txt IP, fr IXLN por, scat ppt &
pr vug por, scat pcs (3 total) SSFO on brk, NSG, 3% md flor
and patchy stn, trc pcs satur stn, fr cut, n. det odor.

Sh; gry-drk.gry, lt.grn-drk.grn/gry, silty-gritty text, some
blk, carb, scat red-brn., scat Ls; md.gry, argill, dns, NS

Sh; drk.gry, blk, occ brn, trc red.

Ls; bf-crm-tan, micro-fnxln, scat vfn-mdgrdxln, pr-occ
fr IXLN por, NSFO, n. flor, n. stn., n. odor.

most

Sh; md-drk.gry, blk, carb.

(4383-87) Ls; tan,gry-brn, AA, vfn-fnxln, scat pcs mly txt, pr-
ppt por, scat pcs (5 tot) SSFO, NSG, scat flor, trc spkl’d stn.,
wk-fr ribbon cut, same crush’d, n. detect odor.

Sh; md-drk.gry, vcol, blk, carb, grn-gry, rd-brn..

(4407-11) Ls; crm-gry-dk.gry AA, micro-fnxln, s. ool, n foss or
oomold por, NSFO, NSG, n. flor, stn, or odor.

(4440-45) Ls;

faint? od.

buff-crm, scat brn (stn) micro-mdxln, foss, ool
IP, 1/10 fr-scat gd IXLN por, scat ppt & pr-fr vugs, occ foss
cast por, scat pcs (4-6 per tray) SSFO, NSG, 5% dull flor, &
brn patchy stn, wk-fr cut w/o brk, same crush’d,

(4476-85) Ls;

odor.

tan-gry, drk.brn (stn) most.micro-mdxln, foss,
dns, 1/10 mly-gran txt, fr-occ.gd IXLN por, pr-fr ppt & foss
vug por, 5% S-FSFO, SSG, 5% wk patchy flor & patchy-sat
dk.brn stn, fr-gd flash cut w/o brk (dk free oil), strong

(4485-97) Ls;

odor

becom crm-lt.gry, sli mott dk gry, scat brn-blk
(stn), micro-fnxln, scat mdgrdxln, most dns, foss IP, 1/10 mly
txt, scat pr-fr IXLN por, occ foss vugs, scat pcs (3-5 per tray)
SSFO, NSG, scat pcs wk flor & spkld-patchy brn stn, occ blk
gilson stn, wk flash cut w/o brk, same crush’d, wk

(4497-4504) Sh; md-dk.gry, incr grn-gry, scat blk, red-brn.

(4509-13) Sh; md-dk.gry, vcol crm, grn, blk, carb, rd-brn.

(4523-33) Sd; most crm-bf, fn-mdgrdm subrdd, well sort, cln,
qtz, fr-gd IG por, NS some pl.grn-lt.gry, vfn-mdgrd, pr-fr sort,
brittle- friab qtz, fr-gd IG por, NS, n. flor, n.stn, n. od.

(4541-46) Limy Sd; 1/4 AA, micro-vfnxln, dns, NS, 3/4 Sd,
crm-clr-lt.tan, vfn-fngrd, well sort, clean, qtzose, friab, fr-gd
IG por, NSFO, NSG, n. flor, n vis stn, n. det odor.

(4550-55) Ls; tan-md.gry-dk.gry, mott IP, micro-fnxln, most
crinkl’d-occ mly text, OA pr. vis por, NS, n. flor, n. stn, n. od.

(4570-82) Ls; most crm-tan, micro-mdgrdxln, sdy, gran-rgh
text. most dns, pr-occ fr IG por, NS, incr crypto-
fnxln, comp, dns, pr por, NS, scat Cht, tan, crm, transluc
opaq., fresh, sharp, n. vis por, NS, no detect odor, scat Sd;
grn, grn-gry, vfn-fngrd, subrdd qtz., brittle-friab, fr IG por, NS

lt.gry-tan
-

(4582-94) Ls; AA, most crm-wht, decr tan, micro-fnxln, decr
gran-rgh txt. most dns, comp, pr por, NS, scat chalk, wht-
crm, softer, pr-fr IXLN por, NS, n. flor, n. stn., n.od., decr cht.

(4594-4602) Ls; most crm-lt.gry-tan, micro-mdgrdxln, sdy,
w/ gran-rgh txt., dns, pr-scat fr IG por, NS, scat md
crypto-fnxln, comp, dns, pr por, NS, no det odor.

.gry-tan

Ls; gry-tan, micro-fngrdxln, gran txt IP, dns, pr por, some
crypto-fnxln, comp, sharp IP, pr por, NS, n. flor, stn, or odor.

tan,

Sh; md-drk.gry, vcol, blk, carb

Sh; md-drk.gry, vcol, blk, carb

Ls;gry-tan-dk.gry, most microxln, dns, pr por, scat fnxln, pr-fr
IXLN por, NSFO, n. flor, n. stn, n. detect odor.

(4536-41) Ls; most , most micro-vfnxln, comp,
dns, OA pr vis por, NS, n. flor or stn, n. det. odor.

wht-crm-lt.gry

(4555-70) Ls; most crm-lt.gry, scat tan, micro-fnxln, slite foss,
dns, crinkled-mly txt, OA pr vis por, NS, scat pcs sdy, micro-
fngrdxln, gran text IP, pr por, NS, OA n. flor, n. stn, n. odor

Ls; crm-bf, some gry, most micro-fngrdxln, mealy txt, fr-
scat gd IXLN por, NSFO, n. flor, n.stn., n. odor.

Sh; med-drk. s. vcol grn-gry, red, scat blk.

Ls; crm-gry, sm.tan, most micro-fngrdxln, mealy txt, fr-gd
IXLN por, scat ppt por, NSFO, n. flor, n.stn., n. odor.

Sh; med-drk. grn-gry, red.

Ls; md-dk.gry, micro-fnxln, foss, scat mealy txt, most pr
IXLN por, NS, n. flor, n.stn., n. odor.

Sh; med-drk. s. vcol AA.

Ls; crm-bf, sm.tan,  micro-fngrdxln, 1/4 mealy txt, fr-gd
IXLN por, scat fr vug & ppt por, NSFO, n. flor, n.stn., n. od

Ls; crm-bf, AA,  micro-fnxln, decr mealy txt,decr IXLN por,
NS, n. flor, n. stn., n. odor.

Shaly Ls; crm-gry, dk.gry, micro-fnxln, argill IP, scat mealy
txt, pr IXLN por, NSFO, n. flor, n.stn., n. odor.

Ls; crm-bf, mott gry IP, micro-fnxln, decr mealy-gran txt,
scat fr IXLN por, decr chalk, NSFO, n. flor, n. stn., no od.

Sh; md-dk. gry, s. vcol.

Sh; md-dk. gry, incr grn, red

(3965-80) Ls; crm-wht, micro-fnxln, most comp, dns, 1/10
mealy-crinkl’d text, most pr IXLN por, NSFO, n. flor, no vis
stn, n. det odor, scat Cht; crm-gry, wht, fresh, pr por, NS.

(3959-65) Ls; most crm-bf, spkl’d brn-occ blk(stn), micro-fnxln,
most dns, 1/4 crinkl’d-mly txt, fr-occ.gd IXLN por, scat fr vug
por, 5%S-FSFO, 5%md-brite. flor, patchy-occ sat stn, fr-gd
ribbon cut w/o brk, (lt brn oil) gd sharp od-decr to wk odor

(3982-89) Ls; buff-tan, scat brn (stn), most micro-fnxln, dns, pr
por, NS, 1/10 micro-fngrdxln, mly txt, fr IXLN por, scat ppt & vug
por, 5% SSFO, 5% md flor & patchy-sat stn, fr ribbon cut, fr od.

(3999-4007) Ls; crm-gry, micro-fnxln, dns, pr por, comp, NS.

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

(4111-18) Ls; crm-gry-tan, most micro-fnxln, scat mdgrdxln,
foss (ool), most dns, pr por, 1/10 mly-gran txt, pr-occ fr IXLN &
interool por, scat vug por, 5% SSFO, NSG, patchy-even flor &
patchy-sat lt brn stn, wk ribbon cut, fr cut crush’d, fr-gd odor.

Ls; dk.gry-tan, fn-mdxln dns, rgh txt, pr vis por, NSFO,
scat dull flor, sptd lt stn, wk cut when crush’d only, fr. od?

(4158-66) Ls; crm-gry, scat brn (stn), micro-mdgrdxln, foss
(ool), soft, 1/4 mly-gran txt, fr IXLN, fr interool por, scat foss
vug and oomold por, 5% SSFO, NSG, 10%md patchy flor
& patchy-sat brn stn, fr-gd ribbon-flash cut w/o brk, gd odor

Sh; dk.gry, vcol b;k, grn-gry

(4211-16) Ls; bf-gry-tan, some drk gry, micro-fnxln, most dns,
scat mealy text, pr vis por, NS, n. flor, n. stn., n. det odor.

Sh; gry-drk.gry, lt.grn-drk.grn/gry, decr silty-gritty text,NS

Ls; gry-md.gry, some dk.gry, micro-fnxln, argill, gritty, most
pr vis por, NSFO, n. flor, n. stn, n. odor.

Ls; crm-gry-dk.gry, most micro-fnxln, dns, comp-scat mealy
text, OA pr vis por, NS, n. flor, n. stn, n. odor.

(4387-98) Ls;
occ mealy txt, pr por, NSFO, n. flor, n. stn, n. odor

tan, crm-gry-dk.gry, mott crypto-fnxln, most
dns,

(4411-24) Ls;
pr-fr IXLN por, trc (2 pcs) SSFO, NSG, scat

pcs w/md flor and patchy brn stn, wk-fr cut, n. detect odor

tan, crm-gry mott dk.gry, micro-fnxln, subool IP,
1/5 mly-gran txt,

(4424-31) Ls;
pr por, NS, n. flor, n. stn, n. odor,

most crm-tan, decr gry, micro-fnxln, scat mly-
gran txt, scat Cht; tan, brn
gry, sharp, pr vis por, NS

(4434-40) Ls; buff-crm, micro-fnxln, dns, comp, pr por, NS

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

(4504-09) Sd; ½ crm, ½ clr-blk (stn), vfn-mdgrd, subrdd,
mod.sort. qtzose, brittle-friab, fr IG por, scat pcs SSGB,
NSFO, spkld dull flor, satur blk asphltic stn, wk cut w/o
brk, fr-gd cut crush’d (drk FO), faint odor

(4513-15) Sd; most crm, AA, decr clr-blk (stn), vfn-mdgrd,
subrdd, mod.sort. qtzose, fr IG por, NSFO, NSGB, n flor,
trc  asphaltic stn, wk cut, no odor in 4515 circ spls.

(4515-23) Sh; md-dk.gry, incr grn, blk, carb, abund rd.

(4533-36) Sh; md-dk.gry, vcol AA.

Sh; md-dk.gry, brt grn, rd.

(4608-11) Dolo; gry-tan, vfn-fngrdxln, sucr-gran txt, softer, fr-
gd IXLN por, trc (3 pcs tot) SSFO on brk, NSG, n flor, trc pcs
lt.brn stn, wk-fr cut crush’d, abund barren por, n. det. odor.
(4611-15) Ls; gry-tan micro-fnxln, most dns, pr por, NS.
(4615-29) Ls; gry-tan, micro-fngrdxln, foss (ool) ½ mealy-
rough txt, brittle, softer IP, most dns, scat pr oomold por, and
pr-occ fr IG por, NSFO, n.flor, n. vis stn, n.odor..

(4629-39) Ls; some md.gry, micro-fnxln, dns comp, pr por,
NS, most brn-dk.brn, fn-crsgrdxln, foss (ool),
softer IP, most dns, scat pr oomold por, and pr-occ fr IG por,
NS, n. flor, n. vis stn, n.odor..

gran-rgh text,

(4639-48) Ls; most brn-dk.brn, fn-crsgrdxln, foss (ool),
soft, 1/3 fr-gd vug por, rare oom por, dolomitic txt IP

w/fr-gd IXLN por, NSFO, n. flor, n. stn? (n. cut), n. det odor

gran-
rgh text,

(4648-59) Ls; drk.gry-brn-dk.brn, mott, fn-crsgrdxln, foss
(ool), soft, 1/3 fr-gd vug por, scat oom por,
dolomitic IP w/fr-gd IXLN por, NSFO, n. flor, n. stn? (n.
cut), n. detect odor

gran-rgh txt,

(4659-70) Ls; drk.gry-blk-dk.brn, mott, fn-crsgrdxln, foss AA,
1/3 fr-gd vug por, dolomitic w/fr-gd IXLN por,

scat vug por, NSFO, NSG, n. flor, scat (5 total) patchy
stn, wk cut when crush’d only, n. odor (stn in 4670 15” circ)

gran-rgh txt,
pcs
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# 3 Phillips 20C

20 13s 31w
Gove Kansas

1-9-2012 1-26-2012
4670’ 4670’

3400’ Chemical

3500’

3500’

3600’

3519’ to RTD

Tim J. Lauer

RTD

RTD

RTD

2880’

2870’

Kelly Bushing

8-5/8” @ 225’

5-1/2” @ 4668’

Superior: DCPL, DIL
(Engnr: Jeff Groneweg)

20

Anhydrite
Heebner
Lansing
Stark
Marmaton
Fort Scott
Cherokee Shale
Mississippian
Total Depth

Murfin Drilling Rig #14
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2355

4431    (-1551)
4550    (-1670)
4670    (-1790)

(+525)
3866      (-986)
3913    (-1033)
4142    (-1262)
4242    (-1362)
4403    (-1523)

API # 15-063-21962

2353

4431    (-1551)
4550    (-1670)
4670    (-1790)

(+527)
3864      (-984)
3912    (-1032)
4142    (-1262)
4242    (-1362)
4402    (-1522)

Heeb 3866  (-986)

Tor 3890  (-1010)

Stark 4142  (-1262)

Marm
4242  (-1362)

Pawnee
4347  (-1467)

Ft.Scott
4403  (-1523)

L. Topk 3700  (-820)

Lans 3913  (-1033)

CFS, DST
Co time: 17’05

CFS 48”

CFS, DST
Co time: 13’43”

CFS, Log
Co time: 8’00”

RTD  4670 (-1790)

Superior LTD 4670 (-1790)

CFS, DST
Co time: 13’55”

Johnson Zn
4476  (-1596)

Miss  4550  (-1670)

Lans F  3996  (-1116)

Munc Crk 4056  (-1176)

BKC  4216  (-1336)

Lans H  4072  (-1192)

Lans I  4103  (-1223)

Lans J  4125  (-1245)

CFS 55”

Morrow Sh
4497  (-1617)

U. Topk 3643  (-763)

CFS, DST
Co time: 16’36

CFS, DST
Co time: 24’00+

CFS, DST
Co time: 12’54

Lans G  4012  (-1132)

CFS, DST
Co time: 14’53”

CFS, DST
Co time: 15’49”

Lans K  4151  (-1271)

CFS, DST
Co time: 14’08”

Huspn’y  4180  (-1300)

Altamont
4262  (-1382)

CFS 1’ 17”

CFS 50”

CFS 49”

CFS 48”

Myrick Stn.
4383  (-1503)

CFS 55”

Cher Sh
4431  (-1551)

CFS, DST
Co time: 16’00”

CFS 1’23”

CFS, DST
Co time: 13’33”

CFS 1’07”

CFS 58”

CFS 55”

- MIRT, RURT
Prep to set Surf Csg.

- 7:00 AM
PTD @ 228’

set 8-5/8”@ 225’ WOC

- 7:00 AM
Drlg @ 3030’

- 7:00 AM
Drlg @ 3705’

- 7:00 AM
PTD @ 3956’

Running DST (1)

- 7:00 AM
PTD @ 3967’

Stuck GIH after DST (2)

- 7:00 AM
PTD @ 3967’

Working to free pipe

- 7:00 AM
PTD @ 3967’

Prepare to free point and shoot

- 7:00 AM
PTD @ 3967’

reaming in with bit after DST (2)

- 7:00 AM
PTD @ 3999’

Prep to Drill after DST (3)

- 7:00 AM
PTD @ 4085

Running DST (5)’

- 7:00 AM
PTD @ 4120’

Prep to Drill after DST (6)

- 7:00 AM
PTD @ 4174’

GIH with DST (8)

- 7:00 AM
CFS @ 4335’

- 7:00 AM
PTD @ 4454’

COOH with DST (9)

- 7:00 AM
PTD @ 4515’

COOH for DST (11)

- 8:00 AM
RTD @ 4620’

Circ to cond for logging

5½ ” Prod. Csg. set at 4668’
w/200 sx cement.

1-9-2012

1-10-2012

1-11-2012

1-12-2012

1-13-2012

1-14-2012

1-15-2012

1-16-2012

1-17-2012

1-18-2012

1-19-2012

1-20-2012

1-21-2012

1-22-2012

1-23-2012

1-24-2012

1-24-2012

SPUD 5:45 PM  1-9-2012
RTD 7:20 AM 1-25-2012

1.) HTC DP506F (New)
Under Surface to 3519’

2.) HTC GX22S (Rerun)
3519’ - 4670’ RTD

“VERTICAL SURVEYS”

“BIT RECORD”

Geologist on location 3519’
9:15 PM 1/11/2012

228’
1299’
3519’
3956’
4670’

@
@
@
@
@

Rot TD reached
7:20 AM 1/25/2012

Log template modified from Timothy G. Pierce

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
1/26/2012

Pipe Strap on DST (1)

Strap:          3962.51’
Board:         3963.18’

Diff:           0.67’ short

Mud Check at 3967
vis: 49    wt: 8.1    Chlor: 4,200
LCM: 5#    Ph: 9.5    WL: 4.8

COMPANY & WELL_________________________

LOCATION________________________________

SEC__________TWSP_________RGE__________

COUNTY______________STATE______________

ELEVATIONS

KB________

GL________

Ritchie Expl., Inc. #3 Phillips 20C

Gove Kansas

2880’

2870’

335’ FSL, 700’ FWL, SW/4

20 13s 31w

Ritchie Exploration, Inc

335’ FSL, 700’ FWL, SW/4

33
5’
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1/2
3/4
1/2
2

1 1/2

o

o

o

o

o

Call Point 3400’
11:55 AM 1/11/2012

Ls; crm-lt.gry, occ mott dk.gry, micro-fnxln, most dns, pr por,
trc (2 pcs) isol vugs, SSFO, NSG, dull flor, fr cut, wk odor

DST (2) 3956’-3967’
30-45-30-45

Blow: weak, built to ½” on IFP
no blowback on ISIP;

on FFP,
no blowback on FSIP

Chlorides  MUD: 2,500 PPM
DST: 48,000 PPM

Both Shut-in curves broken over

no blow

Rw = 0.23 Ohms @ 50 F

20’ MW with oil spots
(0% gas, trace% oil, 45% mud, 55% wtr)

o

Temp:  109 F
o

IHP:
IFP:
ISIP:

1916
19-22

247

FFP:
FSIP:
FHP:

23-28
246

1908

3

5

Gravity of oil: 34 API @ 60 F
o o

10 Stand Short Trip at 4454’

Chart for DST (11) 4486’-4515’ L. Jhnsn-Mrw Sd Zone

Chart for DST (1) 3930’ -3956’ Lansing C Zone Chart for DST (2) 3956’ -3967’ Lansing D Zone

Mud Check at 3730:
vis: 56    wt: 8.9    Chlor: 2,400
LCM: 2#    Ph: 11.0    WL: 6.4
(displace native fluid @ 3400’)

1

DST (1) 3930’-3956’
30-45-45-60

Blow: strong, BOB in 22” on IFP
weak surf blowback on ISIP;

good to strong, BOB in 37” on FFP,
1” blowback in 18” on FSIP

(15% gas, 85% oil, 0% mud, 0% wtr)

(20% gas, 50% oil, 30% mud, 0% wtr)

Chlorides MUD: 2,500 PPM
DST: 41,000 PPM

Gravity: 34 API @ 60 F
Rw = 0.19 Ohms @ 60 F

Both Shut-in curves broken over

30’ G.I.P.
234’ GsyO

88’ GMCO

88’ GOCWM

410’ Tot. Fluid
(20% gas, 20% oil, 40% mud, 20% wtr)

o o

o

Temp:  114 F
o

IHP:
IFP:
ISIP:

1905
19-108

921

FFP:
FSIP:
FHP:

113-176
898

1897

2

Bit stuck at 3650’ +/- GIH after DST(2)
Shot off, pulled, fished, recovered all
the pipe and bit,reamed back to TD.

20 Stand Short Trip at 3956’
pulled tight first 4 stands off bottom

DST (3) 3976’-3999’
30-45-45-60

Blow: strong, BOB in 15” on IFP
4” blowback on ISIP;

good to strong, BOB in 24” on FFP,
4” blowback on FSIP

(20% gas, 80% oil, 0% mud, 0% wtr)

(10% gas, 40% oil, 50% mud, 0% wtr)

Chlorides MUD: 4,200 PPM
DST: 24,000 PPM

Gravity: 39 API @ 60 F
Rw = 0.34 Ohms @ 60 F

Both Shut-in curves broken over

150’ G.I.P.
213’ GsyO

176’ HOGCM

176’ OSMW

565’ Tot. Fluid
(0% gas, 0% oil, 30% mud, 70% wtr)

o o

o

Temp:  117 F
o

IHP:
IFP:
ISIP:

1859
23-143

1002

FFP:
FSIP:
FHP:

153-235
878

1830

4

DST (4) 4002’-4015’
30-45-30-60

Blow: strong, BOB in 1 ½” on IFP
no blowback on ISIP;

strong, BOB in 2 ½” on FFP,
surface blowback on FSIP

(0% gas, 0% oil, 50% mud, 50% wtr)

(0% gas, 0% oil, 20% mud, 80% wtr)

Chlorides MUD: 3,400 PPM
DST: 110,000 PPM (?)

Rw = 0.105 Ohms @ 50 F

Both Shut-in curves broken over

30’ OSWM

190’ OSMW

1388’ MW

1,608’ Tot. Fluid
(0% gas, 0% oil, 5% mud, 95% wtr)

o

Temp:  122 F
o

IHP:
IFP:
ISIP:

1907
240-536

1133

FFP:
FSIP:
FHP:

574-766
1128
1861

DST (5) 4050’-4085’
35-45-45-60

Blow: fr-gd, building to 10” on IFP
no blowback on ISIP;

fr-strong, BOB in 33” on FFP,
wk surface blowback, died 10” on FSIP

Chlorides MUD: 3,500 PPM
DST: NA

Rw = NA

*Shut-in curves indicate 2 poss zones
ISIP curve still bldg.

310’ G.I.P.
130’ GOCM

130’ Tot. Fluid
(5% gas, 20% oil, 75% mud, 0% wtr)

Temp:  112 F
o

IHP:
IFP:
ISIP:

1935
18-47
680*

FFP:
FSIP:
FHP:

48-70
704*
1876

Gravity of oil: 34 API @ 60 F
o o

DST (6) 4085’-4120’
35-45-30-60

Blow: strong, BOB in 6 1/2” on IFP
strong, BOB in 16” blowback on ISIP;

strong, BOB in 8 1/2” on FFP,
strong, BOB in 20” blowback on FSIP

(30% gas, 70% oil, 0% mud, 0% wtr)

(5% gas, 5% oil, 80% mud, 10% wtr)

Chlorides MUD: 3,500 PPM
DST: 60,000 PPM

Gravity: 40 API @ 60 F
Rw = 0.142 Ohms @ 65 F

Both Shut-in curves broken over

855’ G.I.P.
190’ GsyO

280’ GOCWM

440’ MW

910’ Tot. Fluid
(0% gas, 0% oil, 10% mud, 90% wtr)

o o

o

Temp:  121 F
o

IHP:
IFP:
ISIP:

1989
48-288

679

FFP:
FSIP:
FHP:

281-397
679

1942

6

7

Gravity of oil: 34 API @ 60 F
o o

Gravity of oil: 34 API @ 60 F
o o

DST (7) 4127’-4140’
30-45-45-60

Blow: strong, BOB in 13” on IFP
built to 2” blowback on ISIP;
strong, BOB in 12” on FFP,
built to 4” blowback on FSIP

(50% gas, 50% oil, 0% mud, 0% wtr)

Chlorides MUD: 3,500 PPM
DST: NA

Gravity: 40 API @ 60 F
Rw = NA

Both Shut-in curves broken over

520’ G.I.P.
224’ GsyO

176’ GOCM

400’ Tot. Fluid
(25% gas, 25% oil, 50% mud, 0% wtr)

o o

Temp:  119 F
o

IHP:
IFP:
ISIP:

1968
19-85
1048

FFP:
FSIP:
FHP:

94-166
1021
1939

vis: 57    wt: 8.8    Chlor: 3,500
LCM: 4#    Ph: 10.0    WL: 6.8

vis: 53    wt: 8.7    Chlor: 3,400
LCM: 4#    Ph: 10.0    WL: 5.6

vis: 49    wt: 8.1    Chlor: 4,200
LCM: 5#    Ph: 9.5    WL: 4.8

vis: 50    wt: 9.1    Chlor: 2,500
LCM: 2#    Ph: 11.0    WL: 6.4

vis: 56    wt: 8.9    Chlor: 2,400
LCM: 2#    Ph: 11.0    WL: 6.4

8

DST (8) 4140’-4174’
30-45-45-60

Blow: strong, BOB in 4” on IFP
strong, BOB in 29” blowback on ISIP;

strong, BOB in 5 1/2” on FFP,
strong, BOB in 15” blowback on FSIP

(40% gas, 60% oil, 0% mud, 0% wtr)

(10% gas, 25% oil, 15% mud, 50% wtr)

(5% gas, trc % oil, 15% mud, 80% wtr)

Chlorides MUD: 5,500 PPM
DST: 68,000 PPM

Gravity: 37 API @ 60 F
Rw = 0.160 Ohms @ 51 F

Both Shut-in curves broken over

634’ G.I.P.
31’ GsyO

95’ GMOCW

344’ GOSMW

757’ OSMW

1,227’ Tot. Fluid
(0% gas, trc % oil, 5% mud, 95% wtr)

o o

o

Temp:  123 F
o

IHP:
IFP:
ISIP:

1980
66-360

1129

FFP:
FSIP:
FHP:

373-583
1101
1942

9

Gravity of oil: 34 API @ 60 F
o o

DST (9) 4370’-4454’
30-45-45-60

Blow: fair-strong, BOB in 25” on IFP
weak surface blowback 9” into ISIP;

fair-strong, BOB in 15” on FFP,
weak surface blowback 8” into FSIP

(5% gas, 95% oil, 0% mud, 0% wtr)

(10% gas, 4% oil, 81% mud, 5% wtr)

(10% gas, 4% oil, 71% mud, 15% wtr)

Chlorides MUD: 5,600 PPM
DST: 90,000 PPM

Gravity: 32 API @ 60 F
Rw = 0.175 Ohms @ 34 F

Both Shut-in curves broken over

175’ G.I.P.
15’ GsyO

94’ SOWGCM

180’ SOGWCM

270’ MCW

559’ Tot. Fluid
(0% gas, 0% oil, 20% mud, 80% wtr)

o o

o

Temp:  116 F
o

IHP:
IFP:
ISIP:

2180
32-154

1124

FFP:
FSIP:
FHP:

160-262
1069
1972

vis: 48    wt: 9.0    Chlor: 5,500
LCM: 2#    Ph: 9.5    WL: 5.6

vis: 52    wt: 8.9    Chlor: 5,600
LCM: 4#    Ph: 10.5    WL: 4.8

Gravity of oil: 34 API @ 60 F
o o

DST (10) 4452’-4485’
30-45-45-60

Blow: fair-strong, BOB in 25” on IFP
built to 2” blowback on ISIP;
strong, BOB in 15” on FFP,
built to 2” blowback on FSIP

(35% gas, 65% oil, 0% mud, 0% wtr)

(25% gas, 75% oil, 0% mud, 0% wtr)

(15% gas, 60% oil, 25% mud, 0% wtr)

(15% gas, 20% oil, 65% mud, 0% wtr)

Chlorides MUD: 5,600 PPM
DST: NA

Gravity: 30 API @ 60 F
Rw = NA

Both Shut-in curves broken over

668’ G.I.P.
274’ GsyO

84’ GsyO

90’ GMCO

90’ GOCM

90’ OGCM

628’ Tot. Fluid
(30% gas, 20% oil, 50% mud, 0% wtr)

o o

Temp:  114 F
o

IHP:
IFP:
ISIP:

2210
27-182

1046

FFP:
FSIP:
FHP:

192-252
897

2009

Gravity of oil: 34 API @ 60 F
o o

vis: 58    wt: 9.0    Chlor: 8,000
LCM: 4#    Ph: 9.5    WL: 8.0

vis: 61    wt: 9.0    Chlor: 6,400
LCM: 3#    Ph: 9.5    WL: 7.2

10

11

Gravity of oil: 34 API @ 60 F
o o

DST (11) 4486’-4515’
30-45-45-60

Blow: fair, built to 3” on IFP
weak surface blowback on ISIP;

weak-fair, built to 2” on FFP,
weak surface blowback on FSIP

(5% gas, 95% oil, 0% mud, 0% wtr)

(5% gas, 5% oil, 20% mud, 70% wtr)

Chlorides MUD: 5,600 PPM
DST: 98,000 PPM

Gravity: 29 API @ 60 F
Rw = 0.139 Ohms @ 41 F

Both Shut-in curves broken over

170’ G.I.P.
100’ GsyO

90’ GOCMW

180’ SOGCMW

370’ Tot. Fluid
(4% gas, 1% oil, 15% mud, 80% wtr)

o o

o

Temp:  114 F
o

IHP:
IFP:
ISIP:

2234
18-106

378

FFP:
FSIP:
FHP:

110-179
377

2054

50

Mud Check at 4515:
vis: 61    wt: 9.0    Chlor: 6,400
LCM: 3#    Ph: 9.5    WL: 7.2

Chart for DST (3) 3976’ -3999’ Lansing E Zone Chart for DST (4) 4002’ -4015’ Lansing F Zone

Chart for DST (5) 4050’ -4085’ Lansing G-H Zones Chart for DST (6) 4082’ -4120’ Lansing I Zone

Chart for DST (7) 4127’ -4140’ Lansing J Zone Chart for DST (8) 4140’ -4174’ Lansing K Zone

Chart for DST (9) 4370’ -4454’ Myr-FS-CK Zones Chart for DST (10) 4452’ -4485’ U. Johnson Zone

3600
3610

3620

3630

3640

3650

3660

3670

3680

3690

3700

3700

3720

3730

3740

3750

3760

3770

3780

3790

3800

3810

3820

3830

3840

3850

3860

3870

3880

3890

3900

3910

3920

15cfs

30cfs

3930

3940

3950

3956

15cfs

30cfs

3967

15cfs

30cfs

3980

3990

3999

15cfs

30cfs

4010

4015

15cfs

30cfs

4030

4040

4050

4060

4070

4080

4085

15cfs

30cfs

4100

4110

4120

15cfs

30cfs

4130

4140

15cfs

30cfs

4150

4160

4170

4174

15cfs

30cfs

4190

4200

4210

4220

15cfs

30cfs

4240

4250

4260

4270

4280

4290

15cfs

30cfs

4300

4310

15cfs

30cfs

4330

4335

15cfs

30cfs

4350

4360

4370

4380

4390

4395

15cfs

30cfs

4411

15cfs

30cfs
4420

4430

4440

4450

4454

15cfs

30cfs

4470

4480

4485

15cfs

30cfs

4500

4505

15cfs

30cfs

15cfs

30cfs

4530

4538

15cfs

30cfs

4555

15cfs

30cfs

4570

4580

4590

4600

4610

4620

4630

4640

4648

15cfs

30cfs

4670

15cfs

30cfs

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

C

C

C

C


