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PATHFINDER

Reservoir Development
’ A Schlumberger Company

PathFinder, a Schlumberger Company
9200 West Reno Avenue
Oklahoma City, Oktahoma 73127 USA

Phone: (405) 7891515 ‘
Fax:  (405)789-1519 : /Jv ’%Zé%
Well Reference: ’

0
N32.13812 W 104.24329

I, Ben Moore certify that: | am employed by PathFinder, a division of Schiumberger Technology Corporation; that 1 did on the day(s) of

 November 09, 2015 through November 12,.2015, conduct or supervise the taking of the SlimPulse surveys from a depth of 6710.00 feet

(0 a depth of 11738.00 feet referenced to driller’s depth; that the data is true, correct, complete and within the limitations of the tool as
set forth by Drilling & Mecasurements, a division of Schlumberger Technology Corporation; that | am authorized and qualified to make
this report; that this survey was conducted at the request of Cimarex for the Marquardt Federal #17H. Well (Original Hole) API No. 30-
"015-42646-00 and that | have reviewed this report and find that it conforms to the principals and procedures as set forth by Dritling &
Measurements, a division of Schlumberger chhnology Corporation.

Ben Moore '
M W D

Subscribed and Sworn to before me this / ’Zﬁ\- day of [0)Y/2R% Zlkz v (momh)g} 055 (yr)

My Commission expires: . .
éepfem}mﬁ; ML& . {8 mOHELEEIWOOD |
% ;3 MY COMMISSION EXPIRES

LﬁW%@Z& o i s Saptambers, 2016

Notar{ Public

/\”r’mmf‘?

(Counh' State)




st ~ PATHVINDER

Reservoir Development .
PathFinder, a Schlumberger Company A Schlumberger Company

9200 West Reno Avenue

Oklahoma City, Oklahoma 73127 USA
Phone: (405) 789-1515

Fax: (405) 789-1519

December 8, 2015

Cimarex
600 N MARIENFELD STREET SUITE 600

MIDLAND ,TX 79701
Re:
: CLIENT: Cimarex
0 : WELL: Marquardt Federal #17H.
N32.13812 W 104.24329 ' FIELD:  Cottonwood Draw; Bone Springs
RIG: H&P 381
COUNTY: Eddy

APINO:  30-015-42646-00
JOBNO: 15MLD2230

Enclosed, please find the original copy of the survey performed on the referenced well by PathFinder, a division of Schlumberger

Technology Corporation .
Other information required by your office is as follows.

Name & Title of : be ' veyed Depths, ' Dates Feriormed Aype ot Survey

Name & Title of Drainhole N Surveyed Depths . Dates Performed Type of Surve
Surveyor =

Ben Moore Marquardt Federa) #17H. 6710.00Ft to November 9, 2015 to StimPulse

MWD Original Hole 11738.00 Ft November 12, 2015

If any other information is required, please contact the undersigned at the above letterhead and phone number.
Sincerely, .

Jasem Alharer
Field Service Manager




Cimarex Marquardt Federal 17H XEM + MWD 0ft to Update Survey Report ,
Non-Def Survey)
Report Date: Novernber 12, 2013 - 0358 Py Ourvey / DLS Computatien: Manimuam Cusvaturs £ Lubinah!
Clieat: - Clnarm Vertical Sactien Aximuth: 357406 " {Grid Nortn)
Flald: a4 Eddy County (NAD 83) Vortosl Svctien Ocighn: ./ 0000, 00001
Structurs / Slot: Cimerex Merquards Federst 171 / Canesex [ 1H ™o Detusr: RKB
Wil Clmarex acguird! Foders) VTH TVD Rafersnce Elevation: 2283000 f above MSL
Borehwie: Original Borehoie Seabad | Ground Elevatton: 3200.000 ) above MSL,
QW AP, Unknowr! / Unknown ‘ Magnetic Declinetion: 62t )
Survey Naswe: Cirnarex Mwguarch Fedsral 17K XEM « MWD Ot 1 Update Fotat Geavity Fleid Birsagth: R98.4320mgn {9.8D665 Based) .
Survey Dete: November (2, 2015 Qravity Model: GARM
Tort { AMD / ODI  ERD Ravio: 160.030 ¢ / 6531.600 (110,142 1 5800 Total Magnatie Firkd $trangth: 48189.813 0T
Coordinsts Refarence System:  NADSI New Medco State Plane, Essiam Zone, U8 Feat Magnatic Dip Angle: 50897
Location Lat / Long: N 32° § 17.22135% W 104° 14' 35.83052" Declination Dxate: Novembaer 02, 2015
Location Grid N/E YIX: N 413594.300 1173, & 389209.100 HUS Magratic Declinaton Madet: HOGM 2015
GRS Grid Converpence Aagle:  D.0LTD " Neorth Ratsrence: Qi Noeth
Ged Scals Factor: 0.09090908 Grid Convergence Usad; G478
Varsion / Patch: 285120 Yorsd Coir Mag Noeth->0rid North: 7.5742°
Lecal Coord Referanced To: Btruckre Reference Polt
Commants Mo indl Adlen Geid o VSEC N3 ew oL b R Lt Clatura Cloture Atimuth
{m ) ) L] m m ] Thoon) [g] ("Heon) CHo0n} ) €}
SHL Marguardl . .
Fed TH {1850° 0.00 2.00 10.00 .00 0.00 0.00 0.00 NA 13217M RA WA 6.00 ¢.00
FEL 230 FSLE . .
180 00 211 13217 178,06 an -222 246 117 125004 .47 0.00 a3 13297
239.00 21 125,09 . nee arn 3,68 415 044 120,070 0.00 1200 s48 130.77
331.00 220 128,07 330,85 -5.90 -5.65 (3] 0.13 T41.9TM 0,10 an 8.93 129.32
414,00 220 14197 41278 an 2.0 . 993 0.60 142.05M 0.00 1578 12.08 1305t
435.00 220 ° 42,05 AB4.T74 ~10.43 ~10.08 081 0.00 147.46M 0.00 0.1 77 132.85
57500 129 147,45 574.68 - 4260 1287 041 147.60M 034 801 e 13501
065.00 229 te7.68 884.82 1594 1545 A3 044 ST D44 024 094 13885
754.00 220 HE57 .58 -13.82 -19.36 1835 014 A Q.10 27 2458 13832
844.00 229 149,48 843.49 2108 -21.33 18.24 0.20 147.06M 0.10 434 28.08 139.47
936.00 258 147,08 %5.40 2538 288 20% oM 1UB2ZTM 03 28 3150 14054
1079 0¢ 268 14827 102930 2.0 -0 2285 0.10 147374 0.10 085 38.19 14126
111700 288 14737 111621 -3253 21,68 2490 0.08 142450 0.00 1.25 40.29 141.83
1210.00 321 245 209,09 +38.62 «35.57 2166 0.6 133.88M .57 529 45,06 142.93
1304.30 202 123.88 130260 3985 28,04 30.46 133 128,084 27 412 4933 14187
"1396.00 250 . Tasoe 129491 4230 a7 a2 0.5 126,190 0.52 £.30 52.89 14139
1480 00 250" 128.19 1488.83 44,89 43.54 3548 0,09 s 0.00 20 56.88 14011
1585.00 azn 119,68 1583.71 “47.53 -“48.14 4048 084 24T 05 79 8138 138,74
1580.00 242 13247 187259 5029 -“3.77 L4828 1.09 123,29 -0.83 .52 £5.89 7.75
177500 290 12020 177340 53.09 5148 . 087 185.73M a5 0.68 1021 3701
1868.00 152 16579 188043 5340 53,78 5601 222 183208 1,70 45.70 7344 137.08
1987.00 158 18329 1965.40 5797 4624 son 052 168.95M 0.28 1787 - 75.40 138,24
2062.00 L 15808 2060.38 40,88 5235 4,88 0.2¢ 196.5M 0.14 703 728 . 1397
2157.00 17 198,15 215632 -£3139 £1.71 4828 0.19 183474 0.00 652 7805 14140
2352.00 180 19347 2250.27 £6.12 8452 2251 0.13 197.0MM 0.03 282 80.72 143.06
2347.00 179 hy.o7 234523 £8.95 £7.52 &775 - 0.38 wssaM 008 a7 (X7 144.65
244200 180 1558 2440.18 T <7012 4583 o1 199.30M 0.09 157 w7 14820
2597.00 10 , 199,80 253594 7452 7298 4502 0.14 200,156 .00 454 825 141.75
2631.00 158 200.15 2529.10 -17.00 7556 4508 [3<] 200850 023 0. 4788 148,18
. 2728.00 180 200,45 2724,05 ~TB.68 -70.49 4409 o 202.48M 0.23 o4 28.78 150.58
2821.00 171 2240 281001 2u 2080 Qe o1 207.75M o0 172 ne 15199
2918.00 158 27,75 201397 BaT? .36 4187 0.2 205.78M D14 558 9328 15333
BN 1.7 26578 3008.5 47,18 2578 “0.64 015 200,460 0.34 207 84.53 15465
3105.00 171 2046 0289 -£9.70 4837 3050 037 203.36M 0.0 -5.80 9.0 15509
2200.00 130 2038 3197.54 €235 81,07 snas 0438 206.081 ©.09 s 88,65 15701
. 3295.00 180 208.08 329250 2302 o578 N 009 208230 000 285 . 10083 . 15838
f 3300.00 1.7t 20929 339175 -97.55 8835 3538 0.4 200.06W 009 33 162.81 15859
454.00 1.2 208,08 3487.7¢ -100.03 -53.88 2443 .40 206,874 [ 31 -131 104.72 160.78
357000 1.58 208 87 3576.67 -102.46 10137 3318 [YA] 208.B5M 028 -125 108.68 16487
W74.00 1.7¢ 208.96 371483 10405 -103.80 3195 0. 208.06M o.14 008 108.50 18289
3769.00 120 2%0.06 Ir66.58 o238 10838 30.60 0,10 208,760 008 148 110,63 163.95
3364.00 m 2a7e 3881.54 ~108.89 ~108.94 w22 0.19 213.86M 009 - 034 1278 184.90
395400 171 21388 285550 223 -111.33 2N 036 2095 0.00 SA3 114.2¢ 166.00
405200 143 20,98 4ns0 46 -114.29 -113.44 26.17 Dy 221.55M 023 T4 116.42 167.0%
414800 149 2155 414543 -118.08 11530 2454 aez 22107 0.00 080 - $17.88 15799
N 4243.00 148 221,07 424040 -137.88 31795 229 ’ o . 2eTM 0.00 051 41837 168.94
. 4700 158 22797 4R35 ~119.81 Bire 2114 - 4 220064 010 734 12000 169.92
43200 149 2o 42933 12138 -12078 19.38 022 224,000 009 736 12229 17080
4527.00 158 22489 T 452429 ~122.15 12261 17.62 15 220.90M 009 412 12087 maz
462200 148 Zipen 4895.26 22485 ~124.47 1599 0.18 217,26M -0.00 4.2 125.48 72
4746.00 14 M8 471323 12872 -1263¢ © 439 0.13 1a58M -0.08 BI. 12713 7350
431100 141 21458 4808.20 12858 282 10 oar 202.26M 000 - 247 12086 - 12
4808.00 141 20228 4303.17 -130.89 -13025 : 1.0 032 209360 .00 1295 130.79 12478
5001.00 1.32 209.33 4588.15 -132.59 -132.29 10.93 020 200,008 £0.00 TA49 13274 17528
5090.00 14 20099 5092.12 -124.60 REES) 9.67 o 20195 o8 843 13470 175,75
$190.00 141 201.95 5187.09 -1%.72 ~12848 9.13 0.03 WRSEM 0.00 142 16,79 7817
$285.00 141 19968 - 528206 -138.87 -1M.E67 830 0.08 204.48M 0.00 249 130.92 17658
533000 141 204.48 $377.03 -141.04 -140.80 7.42 0.13 212.35m 0.00 514 144.03 176,98
547500 088 21838 5472.01 -142.80 ~14248 848 084 229460 058 15.67 14261 17740
4569.00 101. 2148 £586.00 “HAT4 4364 sa7 0.1 21377 1 0.4 224 14374 17782
5884.00 . 1148 277 566098 -141'».13 -145.09 4.37 0.26 227.A8M o198 -8.00 14515 17828
. 4 5789.00 119 . 2748 | 575596 MBS | ~H46ST _ .30, 030 | 24838M .0.00 M43 | 468 ATATS
5854,00 132 248.35 B850.54 -947.64 ~147.68 136 045 24258M 014 1589 147,69 17947
£948,00 158 24258 £944.91 14859 ~48.71 478 029 230.56M 028 -4.06 48,74 180.30
£643.00 158 t 23088 6039.58 -149.95 ~150.15 298 035 2112 0.00 -12.63 150,18 181.13
6138.00 2.4t 211,27 £134.63 15221 ~15247 87 048 134,654 056 2081 15255 181.83
£233.00 32 .68 29073 15823 -150.54 -6.08 157 165.65M 1.08 2591 15865 1w
£320.00 110 185,85 £324.68 -159.87 18990 .18 E27] 131.20M 213 2212 160.11 16220
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c MD el Arim Gnid Vo VSEC NS tw LS TF BR ™ Clowwrs Closurs ATVmuth
(] r [l m n ® ) rroem (%] {700t {*ribom " 2}
A0 783 3 (31 ET3Y < 2 ke A T8 2575 [2]] [ Y.C I~ X7 ST T¥ * |
8547.00 220 631356 184,00 -164.17 139 03¢ 128474 028 583 164.18 18088
0012.00 21 660649 -168.29 ~186.36 1.0 02t 125,360 £.18 255 18038 170,85
P Exrwne 65,00 189 o818 18745 6147 25 045 1214m 242 53 167.09 7.4
710,00 214 8708.03 18840 -6ads an . om . a5 1507 18850 1700
€40.00 207 0738.42 -168.52 ~168.45 454 .64 13470 023 28840 168.52 17848
6788.00 b4 s780.20 ~184.54 ~184.43 EXL) s TABL 1227 4948 18454 e
649600 1498 9.0 6331,17 15507 154.69 708 13.65 300 2.6 548 155.00 ¥77.10
6433.00 2183 298 887575 -140,83 14025 10.24 14.69 512 1482 206 140,63 17642
£231.00 2888 T.0¢ 6919.14 120,40 120,02 126 1425 B.15R 1421 265 12078 TN
aTeo0 39 0.20 8950.07 96.00 9555 14289 1343 TR 12332 ER-] 97,02 17002
7624.00 9.8 1013 6837.25 £T61 “6.89 21.70 10.0% 391R XY 104 7032 18202
7473.00 a1y 10,67 03221 35.94 *38.00 ar3s ®87 R 283 08 4521 1“2
T121.00 w3 11.18 708530 A -1.95 .89 8,79 &45R L& N 23 3385 920
7183.00 53.08 1184 T094.84 3244 0 4123 .96 AASL 11.69 1,68 5338 40,57
T215.00 69 34 1145 7120.67 T0.57 7234 49.18 1149 758 11.45 -1.0¢ o747 M
Ti62.00 54,10 T40 11420 111,14 11818 5552 128 4133 1032 0.2 1280 2030
7310.00 1% 322 746210 15476 15695 $9.07 1228 Bt 935 -1 168.02 2091
7356.00 nn pL T 717730 196.07 200,33 8135 11,04 243 amn -7.09 20046 1588
2405.00 2 3s9.72 718957 24547 247.75 12 11.32 ERTX 1123 D49 255,16 1384
7452.00 .37 0.77 M2.07 201.81 25413 6122 11.08 w0 10.67 223 0.4 1.7
7500.00 0.3s 380.84 7200.12 968 34201 61,33 1288 14.54L 1248 235 34748 19.18
L]
7530.00 91.20 359.16 T199.98 369.85 20 61.08 657 a148L 8.7 -1.60 37699 .32
7578,00 ney - 358.55 718368 417.62 41958 6012 1.82 20840 144 27 42126 815
T633.00 823 358.39 T196.67 47268 474.03 58,65 0.2 94.92R ['R{ ] 029 418,53 7.04
772800 213 0.5 719299 S67.47 502.85 58.03 260 88.71L 049 2850 57279 5.8t
200 235 35978 718911 66231 88478 .58 122 107.28¢ B44 -4 867.34 503
708,00 ©Iy7 35086 718811 75720 159.87 5745 .99 134481 028 085 761,84 432
£013.00 (IR 33832 718189 25243 B54.58 55143 0.83 96,111 -£0.58 .58 858,58 380
810700 91.69 358,04 0 $48.00 B43.50 5215 030 8283 €.03 -0.30 949.93 315
8202.00 0.7 154,19 17581 104097 1043.21 4572 408 0.3 051 405 104421 251
8297.00 013 352.03 T2 113359 137,51 3515 158 124.35L 1.1 a2 113805 iR
8392.00 231 351,63 7166.93 123003 123157 285 1.5 180.310 036 26 123178 108
s47.00 nAs 38188 716382 132041 132554 202 096 \10B.85R .95 .18 1325.57 0.39
8582.00 5052 38448 718222 14 1419.70 271 FX{ ] 102,53 004 252 141979 350.89
676,00 2048 pX g T181.40 151279 1513.28 1244 0.20 20218 0.04 019 15133 35953
8271.00 0.7 356,68 7480.08 160785 1807.80 -20.84 204 35.541, 028 201 108,04 35026
$865.00 90.45 35568 718035 170258 170285 2783 0.36 2 0.29 021 170247 359.06
£9§1.00 .10 35540 7453.07 179748 1797.35 52 0.74 181.69L a.68 029 1737.68 350.08
: 056,00 .14 355.07 7150.04 189236 1802.01 3 1.07 100.51R 1,01 035 18%2.50 238.69
9150.00 00.65 A57.56 715020 198695 1985.81 -40.15 270 73,57R 031 288 1086.42 358.58
9245.00 23.83 358,14 715862 2081.9% 2080.74 -5271 (1) 6325L 0.18 061 2081.41 358.55
$340.00 90,45 38591 7153.39 217631 . 217565 -56.52 145 SoL 0,65 -1.29 217639 358,50
8435.00 $0.45 356,16 715765 2m.21 2270.47 £$2.56 0.79 38R 0.00 .79 2271.34 35842
9526.00 041 35639 715694 2385.23 238427 -£8.58 025 66.25R -0.08 02¢ 238527 358,34
582400 20.582 25684 155,37 2450,18 2459.09 7494 o028 892 .28 248022 35827
9715.00 2041 287,64 715540 255818 238397 T80 108 157.38R .12 168 288520 35822
9813.00 089 357.84 715532 2549.18 2647.90 -82.00 0.5 43,84R 77 0.32 2649.20 358.21
908,00 0.55 T 7158.12 274487 274286 «85.54 125 1533 081 0.8 2744.19 25821
10053.00 st.37 35859 715,69 2839.16 2837.82 E1A (Y] 1" 0.65 218 2839.18 33823
10098.00 90.59 35730 NN 2934.14 202,75 9114 148 121R . 08 1.3 293¢.16 25822
10192.00 #0.00 5824 715175 3028.14 3026.67 94.80 118 €5.45L 263 1.00 3028.36 a2t
10297.00 .34 35746 715147 312314 312361 B538 n.90 106.86L 0.38 052 NAI6 368.20
10382.00 0.4 5840 7151.07 29812 11849 -103.32 073 1001l 021 .69 3218.04 ass.18
10476,00 20.46 35674 %056 212.10 331033 -103.42 037 1328 038 0,06 33121 358.12
10571.60 80.24 35730 7149.96 3407.08 30520 -113.38 0.64 67.85L 025 0.59 3407.08 158,00
1D685.00 9048 358,71 7149.97 28502.07 3500.07 118,32 087 141.89R 0.25 0,62 50207 358.06
- 10761.00 £9.97 5711 Taa 99 3597.05 3594.83 B 058 S83R 054 0A2 30705 15803
10855.00 0.8 W75 7149.08 3691.04 3883 A7 048 6a2R 0,08 048 389104 35302
10950.00 50.31 5849 7148.88 786.04 m.T? 13142 108 GO.T4R 049 .00 378804 258,02
11045.00 $0.62 25933 IR 2881.03 387875 3282 084 65.1R 0.33 088 388103 350,04
11739.00 91.07 [ Mes72 9T 57 3972.74 417 1.4 131421 d48 183 397487 25308
1234.00 §0.62 3%9.79 152 4069.90 4067.73 -131.45 072 sa 047 054 4068 21 35813
1132500 BLT8 3508.41 7144.17 4164.87 416271 ~134.84 146 79.63L 0.5 145 4164.38 5835
11424.00 08 187.48 nenr 4259.36 4257.83 ~138.05 1.00 164 061 0.1 058 425587 358,34
11519.00 2086 35748 74129 435484 435252 14224 o8 N 007 002 435465 33813
11814.00 2090 35685 713978 444082 4447.40 -145.08 055 137.94L 0.11 o954 Adeqey 38811
11708.00 90.55 258,58 713054 454,79 A541.25 ~15219 059 162.65R .44 Q.39 4543.79 358.08
11732.00 8038 356.80 713%.30 45778 45119 ~15348 059 057 07 457318 35807
Projecton o Bl 11805.00 20.38 356.89 7137.85 454078 4630.07 -157.29 0.00 an 00 4840.78 358,05
!
Sarvey Typa: Non-Det Survey
Survey Error Modet: ISCWSA Rov 0 ** 3-0) 85.000% Confidence 2.794S sigma
Survey Propram: N
Deseription Part D From MD To E0UFreq Hols Sizs Casing Diametar Susvey ool Type Borshole / Survey
L n) (1) @n)
MWOD-STD-Dagth ’
1 o000 25.000 158425 30.000 30000 SiB ) OF  iprmuant Feders) 17H XEM +
Oviginal Borehols / Clrnerex
1 25,000 25.000 Ao 30,000 30000  SLB_MWD-STD-DepthOrdy yurv oy Foderal 17H XEM +
. Original Borshols £ Cimearux
1 25.000 11805.000 Act Sty 30.000 20,000 SLB_MWD-STD Marquard Federal 3TH XEM +

Drilling Office 2.8.572.0 ...Original Borehole\Cimarex Marquardt Federal 17H XEM + MWD 0t (o Update 12/8/2015 3:07 PM Page2of2




