
Reservoir Development 
PathFindcr, a Schlumberger Company 
9200 West Reno Avenue 
Oklahoma City, Oklahoma 73127 USA 
Phone: (405)789-1515 
Fax: (405)789-1519

Well Reference:
0

N 32.13812 W 104.24329

A Schlumberger Company

/6- #&/C>

I, Ben Moore certify that: 1 am employed by PathFinder, a division of Schlumberger Technology Corporation; that I 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 of6710.00 feet 
to 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 & Measurements, a division of Schlumberger Technology Corporation; that 1 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 I have reviewed this report and find that it conforms to the principals and procedures as set forth by Drilling & 
Measurements, a division of Schlumberger Technology Corporation.

By
Ben Moore 
MWD .

Subscribed and Swom to before me this
IT^- day of Np\IP WlhrV (months?13/^5

_(yr)

My Commission expires:



Reservoir Development 
PathFinder, 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

Mw«

A Schlumberger Company

0
N 32.13812 W 104.24329

CLIENT: Cimarex
WELL: Marquardt Federal #17H.

FIELD: Cottonwood Draw; Bone Springs
RIG: H&P381
COUNTY: Eddy
API NO: 30-015-42646-00
JOB NO: 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
Surveyor

Drainhole Number
Surveyed Denths Dates Performed Tvoe of Survev

Ben Moore Marquardt Federal #17H. 6710.00 Ft to November 9,2015 to
SlimPulse

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,

Jasfcm Alharer 
Field Service Manager
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Cimarex Marquardt Federal 17H XEM + MWD Oft to Update Survey Report

(Non-D*f Survey)

RtpanOM:
Client:
Field:
Structure f Oak 
HWI:
Sanitate:
UUfllAPtr.
Survey Mama:
Survey Dele:
T«1 / AMD / 001; 8RD Rltte: 
Coordinate Rafara nea 8yMem: 
LoaaSon Lat r Lo*(: 
locaOonOrldwerK:
CHS Grid Convergence Angle: 
Odd Seda Factor:

rtevorabot :2. 2014 - 0S3S PI*
Ctnam
NU Eddy CaurHy (HAD W)
Omarac Uanuardl FadaranrH r Caws Marquani Fodaral UH 
Oatarai Maiwrdl Fadaral 17n 
Original Bocahete 
UrAnovrn / UrAnoum
Omaraa Ua^uardl FaOaraHTKttM ♦ MWD Oft to Update 
NBwnOarO. J01S

NAD83 Han Mexico State Pier*. Eadom Zona. US Fact
n sr r 172213c, w iw vnoMr
N 413994 3U HUS. e S992M. 100 HUS 
0.0479 •
0.99090998

Varalon / PMch: 22 272.0

Survey/OLS Caragutaitenr 
VarSaal SocSoa Aifenuh: 
VarSeal Sacdan Origte: . /
TVS Rateranaa Delian:
TVS Arfaranoo Etemten:
Saab ad / Srauad BavaOon: 
Megnedc DaeUnadon:
Total GnvHy nald SVanoth: 
Orattty Modal:
Tefal Magnetic FMd Smitgtt: 
Magnetic Olp Angle: 
OacflnatloA Date:
Magnate Dadlnadan Uarteh 
Mertfi Rafaranea:
Orld Cemerganee Uaod;

Itedmien CnrnMi— i* I nh~a11

>27246 "(Ortd Norm)

0000 ft. 0000 ft 
RKB
32910M ft abate MSI 
3200.000 ft above MSI.
7.622 •
99943Mntgn <920685 Saaad) 
OARM
4S189.613 ftT 
99.497 -
November 02.20)5 
HDCM 2015 
Grid Noth 
0M7S*

Total Carr Mag Nonh->OrM NaMli: 7.5742 •

Local Coord Raterancod To: Struckae Reference Point

Comment*
MD ted Arlrft Grid TVD VSEC NS EW DL8 TF SR TR ClfiMn ClMura AdnuOt
(ft) n ri m (ft) (") rnooft) O (Vim) (7160ft) m n

SHL Marquardt
Fed 7H f!4S0’ 0.00 0.00 10.00 0.00 100 0.00
FEU 330' FSL|

140M 111 ’3117 179.90 •2.31 .122
239.00 2.11 12109 239.92 >3.72 •3.68
331.00 120 124.47 330.65 •5.00
414.00 220 141.97 41179 •123 •7.01

*45.00 220 ' 142.03 464.74 •10.43 • 1108
575.00 K7.4J 574.66 -mi -12.69
•6100 22* >47.(6 664.62 •1SJ4 •1525
754.00 120 Hi 57 76326 •18.92 •19.38
944.00 129 1*9.46 643.49 -21.94 -21.33

ne.oo LS9 H7.09 935.40 •2S46 •24.66
1029 00 2.46 1*827 102020 -29.01 -2923
1117.00 2.66 1*727 111121 -3123 •31.66
1210.00 12\ 1*145 1209.09 •36.62 •3S.57
1)0420 2.02 133.44 13Q2S9 -39 45 -3191

1396.00 2-» . 13828 139421 -*2J0 •41.17
1490 00 2.30 ' 13119 149143 >**.89 -43.64
1395.00 321 <16.08 156171 •47.53 -48.14

tuaoo 242 >3147 167429 -5029 ^4.77

msoo 2.90 13329 1773 AS >63.09 •61.49

1465.00 t.32 155.79 144423 -53.40 •63.74
1467.00 154 >5329 1965.40 2727 -5624
206240 1,71 1«9J6 366036 40.69 -68.95
21ST.0O 1.71 15115 215132 -63a3» •61.7!
2232.00 1J0 15147 225127 •66.18 44.52

2)47.00 1.71 >57.07 234023 -6195 -07.32
244100 1.40 15524 2440.16 •71.71 •7112
2S37.00 1.00 4 159.9* 2S36.14 •74.52 •72.96
2631/10 iis 250.15 2429.10 -77.09 -7156

4 272640 1.60 25026 2724.05 -79.68 •76.19

2821.00 1.71 252.44 281101 42J4 •80.69
2916.00 1)4 257.75 261097 -44.77 83.36
2011.00 1.71 25576 300193 •67.16 •SS.79
3105.00 1.71 25026 310229 -49.70 •4137
2209.09 1.90 25326 3197.64 •913$ -01.07

3295.00 120 25628 329220 2102 -9174
3380.00 1.71 25929 3387.75 -97.55 •9134
34600 1.80 258.04 3441.71 -100.03 •61.66
3579.00 124 25147 357167 -1D246 -10127
3*74.00 171 25198 3871.83 -10425 -10320

3769.00 1JO 2tte.M 37M.66 .107.38 •10698
3484.00 171 25178 3M1.54 •10029 •106^4
395100 1.71 21328 395520 •11123 •11123
406340 2302* 40SO46 •M«^9 • 112A4
4148.00 1.49 &1.SS *145.43 -11104 -11520

4243.00 129 231.07 424040 •11724 -117.15
4337.00 1S6 23727 433426 •119.61 •111*4
4432.00 \A9 23029 *42923 •121.36 -120.75
4527.00 1.54 234.69 ’ 452*29 •123.15 -12221
4622.00 ^A9 230.96 4619.26 •124.47

471620 121 317.29 471123 -1217* -12621
4*11.00 1.41 214.5* 460020 •12&S6 •12U1
4900.00 121 20226 490117 •130.69 -1)025
5001.00 1.32 20926 4998.15 •13229 -13129
5000.00 121 20029 5093.12 •134.80 •1)42)

51*040 1.41 301.95 5197.09 -13172 •13148
5245.00 121 19924 - 524100 -13827 -13*27
5340/10 1.41 20444 537723 -141.01 -14063
5475.00 066 21925 547101 •14160 •142-48
550900 1.01 • 221.4* 5508,00 •143.74 •143.64

5644.00 1.19 213.77 5840.94 -14114 -145.09
5759.00 . 1.19 . .22741 5755.96 -14629 -14627
565400 122 2*4.36 54519* •14724 •14724
5344.00 126 2*156 5944.91 •14429 -14171
5043.00 1.54 ' 2)026 6039.44 -149.95 -150.15

613100 111 211.27 613*23 •15121 -15227
<233.00 3.12 mu 8229.73 -15123 -1515*
032100 1.10 145.64 632*.U -1S027 •15920

100 N/A 132.17M HTA WA O.M O.M

144 1.17 12S.09M 1.17 0.00 3.31 132.17
4.15 024 129J7M 0.00 -1320 5.48 130.77
821 0.14 14127M 110 4.11 5.93 129.32
9.13 140 14105M O.M 15.76 1204 13021

1021 100 14726M 100 O.tl 14.77 132.95
1167 021 147.UM •134 621 17.92 13101
1423 0.44 1452711 0.4* 12* 21.14 13195
1625 0.14 149.48M •110 •327 24.58 13822
1124 0.20 147.04M 0.10 <24 28.06 139.47

2130 1)4 1462TU 023 •223 31.44 14024
2155 110 1472714 110 04$ 36.19 14126
24.90 100 142.4SM 020 125 4029 141.43
2726 0.03 13326*1 157 •529 45.06 142.13
30.40 123 126.0614 -127 4.12 *9.33 141.67

3321 0.58 125.I9M 0.52 •620 5269 141.11
3144 009 114.64M OOO -3.01 56.66 140.11
4029 0.04 13227M 0.75 -7.91 6138 1317*
4429 1.09 I2J.29M -0.43 14.52 6529 >37.75
47.74 027 14179U 151 •026 7021 137.11

50 01 228 14328U -1.70 45.70 73.44 13728
5021 022 143.96U 0.26 1727 - 75.40 134.2*
*9. *9 02* 19*15*4 114 . 723 77.23 139.75
4925 119 1934 7U 100 8.52 7105 141.40
*151 0.13 197.07M 0.09 -322 60.72 143.04

*7.75 0.19 19S28M -0.09 179 *254 144.65
*6.93 0.11 199.69M 0.09 -127 4*27 14420
*422 0.14 201 ISM 0.00 424 U26 147.75
42C4 123 20a&5M -123 028 47.94 149.16
**.09 023 20224M 123 0.74 89.74 150.56

43.02 0.11 207.75M •0.09 1.73 91.62 15129
41.47 021 20174M -114 1SS 9328 15323
*0.64 115 200.404 0.14 -327 9*23 15425
3154 0.17 203.3644 100 -186 9821 15529
3146 113 204.09M 109 325 9145 1S7.11

3721 008 2092SM 1M 328 - 10029 . 15428
35.86 0.14 20106M -109 324 10241 15120
34 46 0.10 2016711 0.10 -121 104.72 140.78
33.18 123 204.96M -123 -125 10166 16127
3125 0.M 2010844 0.14 029 101*0 16229

30.60 0.10 204.7514 109 1.16 11109 163.95
2922 0.10 211(644 -O.M 02* 112.79 1(420
27.76 0.16 220.98*1 020 543 114.2* 16(20
26.t7 DJI 2312SM -1)3 7.49 111*2 167.01
2424 ao2 221.07M 020 0.(0 1172* 1(729

2191 0.01 . 227.97M 100 -021 11927 16624
21.14 022 22028M 110 724 12020 16192
1136 022 224.MM •109 •726 12229 17029
17.62 115 220.98*4 109 4.12 12327 17122
15.49 0.14 217.24M -029 •4.12 125.46 172.73

14.39 0.13 73426*1 -029 -3 S3 1Z7.13 17320
1101 0.07 20ZJSM 100 • •327 1392* 17*20
1121 022 2092644 100 -12.95 13179 174.79
10.93 020 20029M -100 749 13274 17629
027 023 201.9SM 029 -423 13470 175.7S

9.13 023 19926M 020 123 13179 17117
130 0.06 20*2614 100 -249 13422 17924
722 0.1) 2192SM O.M 5.14 141.03 179.94
146 0.84 22126M -026 1527 14261 17740
147 O.M 213.7714 1 114 224 143.74 17722

4.37 024 2272614 119 -4.09 14115 17424
209. 020 2*13614 O.M 14.43 14161 179.79
126 025 341504 114 19.49 . 147.69 17947

4279 ' 029 23026*4 024 •4.06 148.71 14020
•225 0.3S 2112TM 1M -12.53 15118 181.13

-4.67 024 1816SM 158 -3021 15255 151.43
-1D4 127 165.6514 126 •2521 15165 16222
4.15 1)4 13129M -113 •22.12 1(0.11 1(220
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ua m jup* ana tvd vsec ns ew ols w M to Cioau/* cumi a*nihi»

«n> r> n m w m w rnowi n rn#w r/io*«i <m r»
EMM ------rn—-----TI72ES— 441*03 ■1*109 '■"ViJiis 0 69 ----- rs— 12S7SM DJ0 ---- 3EB 14202 ------OTT
*411.00 224 124.74 *51304 -14406 •1*4.17 -1.49 00* 126.17M 009 •6J3 1*4.16 1*00*

#412.00 211 128.17 940409 -14404 •1*606 1.03 001 124.3641 -0,t9 245 14406 *79J5
6645.C0 109 12905 504144 -14745 •167.47 251 005 13214U •0.0 400 167.44 179.14
4710.00 2.14 132.14 . *70*03 •166.4ft •16646 374 0.77 4S.S2W 0.5* 15.07 14*00 17173
4740.00 207 44.52 6734.42 -144.52 •144.46 4.54 904 13.17W *0.23 •2**00 140.52 176/46
S744.00 U4 13.17 *7*400 -164.64 •164,43 5.44 14.T6 70a 1127 -490* 14*04 17702

404.00 14.94 0.44 4*31.17 •155.07 -154.69 7.85 13.45 3J1L 13.6* 415 . 15109 *77,10
4*43.00 2*.aa • 91 4*7575 ■ •140.63 •140.26 1004 14.43 5.12. 14.62 -206 140.43 17502
401.00 2445 7.44 . 4*19.14 *120.40 -120.02 13.16 14.26 6.15R 14.21 -204 120,78 173 74
447*00 34.91 620 *454.07 ■44.08 -4505 1641 13.43 7.11R 1302 302 67.02 17002
742*00 3UI 10.13 6947 25 -67.61 21.70 1007 191ft 0.04 1** 7002 10202

707300 44.17 10.67 703201 •36.94 •34.00 27.35 447 4ft »M 004 *121 1*2.71
7121.00 4*07 11.16 704504 •3.13 •1.65 33.89 4.79 6.45ft 175. 103 3305 9309
7144.00 53.44 11.44 709404 32.44 3300 4103 11.96 404L 11.69 1.66 513* 40,57
7214.00 S»*4 11.45 712007 7007 72.34 49.16 110* 37021 11.45 •1.04 *707 3401
7242.00 44.10 7.40 7142.41 111.14 11116 58.92 12.61 41.SSL 1002 •0.42 . 12403 2130

7310-00 UM 302 7152.10 154.76 156.95 59.97 1204 37.641 9J5 •4.71 16102 2061
7354.00 73.72 354.44 7177,30 14407 20003 61.15 11.04 2431 174 -7.04 20904 • 16.96
7404 CO ff.St 35673 7199,57 2450? 2*7.75 67.02 7102 • USSR 11.37 255.16 130*
7482.00 03.37 0.77 7147.07 261.61 294.13 6102 11.09 10,721 10.67 203 30004 *1.76
7500.00 44.3S 359.44 7200.12 339.44 342.01 61.39 12.44 14J4L 12.44 -235 3*7.48 1014

7530.00 91.20 359.16 7199.44 3*9.45 37201 61-04 607 41.46L e.ir • 1.40 37199 402
757400 41.49 ■ 354.55 7144.44 417.42 41906 40.12 1.92 20041 144 •1.27 42406 1.15
7433.00 9201 356.34 719607 472.54 474.03 58.05 042 44.12ft 0.76 -0^9 47153 7.04
7724.00 C2.13 0.46 7192.44 567.47 569.66 5103 2.40 68.71L -0.19 2.40 57276 J 161
7423.00 359.74 7149.11 44201 444.76 5*04 122 1070a 004 •1.14 44704 5.08

711400 *227 354.86 7144.11 75700 759.47 57.45 049 19449L -009 •0.95 761.44 4,82
4013.00 91.72 354.32 718101 452.13 45408 55.13 003 96.11L -004 •0.59 4513* 3.49
4107.00 91.69 356.04 717901 •46.0ft 944.50 5215 0J0 62J3L -0.03 •0.30 949.93 3.15
420200 42.17 354.19 717501 1040.97 104301 4172 40* 500a 051 -405 104401 2.51
4247.00 93.13 3S3.03 7171.42 113159 113761 35.15 104 1240a 1.01 •1.22 11310$ 1.77

434200 4201 351.63 714401 1230.03 1231.57 2205 1.53 160.31 L -0.46 •1.26 12317ft 1 OS
4447.00 9141 35104 716302 132401 132504 9.02 004 N1O405ft -0.95 4.18 132507 0.39
4542.00 9052 354.13 714202 141402 1419.79 -271 274 102.53L •094 262 1*19.79 359*9
4474.00 9046 353.97 7161.40 1512.7ft 1S1304 •1244 000 99.21ft •0.04 4.18 151133 849.53
4771.00 60.17 350M 7140.44 1407.45 1607.80 -20.44 2.04 3154L <33 2.01 1*0404 35906

4444.00 9045 355.66 719005 170208 170255 -2743 0.96 2301 0.29 401 170207 35904
1441.00 61.10 35500 7159.07 1797 4* 17ft 7.35 -3502 0.74 161J3L 0.56 404 1797.69 354.44
4054.00 9014 355.07 7156.04 189205 1602.01 -4111 1.07 100.41R •1.01 4.35 149290 346-69
4150.00 44.44 35704 715400 194431 1965.61 -49.15 2.70 73.87ft -0.31 2.45 1944.42 354.54
4245.00 44.43 356.14 7154.42 2061.61 2090.74 -5271 0.64 530a 0.16 0.61 2081.41 356.55

4340.00 . 90.45 354.91 7154.39 217601 . 2175.45 -5542 1.45 sa 0.45 •1J9 2176.39 3S&50
44J5.00 90.45 356.16 7157.45 2271.27 2270.47 -6204 174 9907ft 0.00 4.78 227134 351*2
4524.00 6041 356.39 7154.94 2365.26 235407 ■4849 005 6&25R •0.04 0J4 234507 396.34
4424.00 9052 iSS.ee 7155.17 2*50.19 2459.09 -7*.«* IS 9ft 4607ft 0.12 0.26 24*002 35*07
4719.00 6041 357.44 715500 255116 2553.97 •7118 106 1570SR -0.T2 1.05 255500 •

9113.00 6049 357.44 715402 2449.16 2647.90 -4240 043 43,64 R -0.77 002 26*9.20 354.21
4404.00 9005 359.74 7155.12 2744.17 274244 -45.54 105 11331 0.91 0.44 27*4.19 35401

1000300 9t.17 35*09 715309 2839.16 2437.42 47.74 oja 11401 0.65 •0.16 2*39.18 340.23
10044.00 90.59 35700 715203 2834.14 293275 •91.14 109 122.11R •0.61 •1.34 2934.14 r?
10142.00 40.00 35024 7191.75 3028.14 302167 -44.40 1.19 6646L •0.66 1.00 3024.14 35121

1020700 4004 357.44 7151.47 312114 6121.61 44.36 000 106J6L 0.34 *J2 3123.16 35400
1034200 90.14 35400 715107 3214.12 321149 -10112 0.73 10.01L •001 4.69 3216.14 856.16
10474.00 90.44 356.74 715006 3312.10 331003 •103.42 a 97 1130ft 134 •OJ6 331211 35112
10571.00 90.24 35700 714906 3407.08 340120 -113.15 0.64 470a -0.25 009 3407.09 ' 35109
10*46.00 90.44 354.71 714907 3502.07 3S00.07 •118.32 047 14144ft 005 •062 350207 35100

10741.00 44.47 357.11 714049 3597.05 359403 -1230* 00* SS01R -004 002 350705 856.03
1045500 84.43 35704 714904 3G91.04 36U.83 -12743 004 610ft •004 004 369104 35102
10450.00 60.31 ISMI 7146.44 3766.04 37*177 -131.12 14* 69.74R 640 100 378104 3S6A2
1104500 43.42 35903 7146.11 3451.03 347175 -132.02 044 611R 003 046 34*103 354.04
11139.00 9107 030 714672 347407 397274 -13123 1.14 131021 008 103 3974.97 3510*

11234.00 40.42 359.79 7145,32 4069.40 4067.73 -13115 0.72 64JL ,•007 404 404*91 35113
1132400 40.76 354.41 7144.17 4164.47 414271 -13444 106 79.631 0.15 •1.45 4154.86 35115
11424.00 9043 357.48 7142.77 4259.44 425703 -mo5 140 1644a 0.16 40* 4259.17 356.14
1151900 N.W 367/46 7M1J9 4364.64 435253 •14204 048 78.91 -007 402 4354.65 35113
11014.00 •096 356.69 7139.7* 4449.92 4447.40 •1464ft 0J6 137.94L 0.11 444168 366.1*
1170800 9045 36696 713404 4643.79 4541.25 •152.18 009 143.61R -0.44 409 45*3.79 Slot
11734.00 8004 *54.43 713*00 457276 4571.19 •15344 0.59 HS -057 0.17 4678.70 3S9jD?

11405.00 6036 3S6J9 7137.49 4640.78 4C36J7 -1S74* 0.00 100 QjOO 44*176 35105

SotvoyTypo: Non-Oaf Stray

Sunvy Error Modal:
Svnwy Pregran:

BCWSA R*» 0 — *0 95000% C*f«*ne* 2.79S5 atgm
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Hot* Ste» Cnlag Olamotar 

0") 0")
Survoy Tool Typo BoroHala / Surer)

1 0000

1 25.000

1 25000
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30000
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31000
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