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Client:   Hilcorp Energy Company File No:  HH-93632
Well:   Northstar Date:      12/29/16

    Area:   North Slope Borough, Alaska Analyst:  R. Schulze
Sample Type:   Cuttings

Barcode Well CALCULATED GRAIN
Number Name Top Bottom Chlorite Kaolinite Illite/Mica Mx I/S* Calcite Dolomite1 Dolomite(Fe/Ca+)2 Siderite Quartz K-spar Plag. Pyrite Halite** Gypsum Barite*** Clays Carb. Other DENSITY g/cc^

6124936552 NS-07 10780 10800 1 2 19 4 1 Tr Tr 1 64 2 2 2 2 0 Tr 26 2 72 2.69
6124936554 NS-07 10800 10820 1 1 13 5 1 Tr Tr Tr 69 3 3 1 3 0 Tr 20 1 79 2.66
6124936556 NS-07 10820 10840 Tr 1 10 4 1 Tr Tr 3 72 2 2 1 4 0 Tr 15 4 81 2.67
6124936558 NS-07 10840 10860 Tr 1 5 5 1 Tr Tr 2 81 1 1 1 2 0 Tr 11 3 86 2.67
6124936560 NS-07 10860 10880 1 2 15 9 Tr 1 Tr 2 62 1 2 2 3 0 Tr 27 3 70 2.68
6124936562 NS-07 10880 10900 1 2 21 14 Tr Tr Tr 2 50 2 3 3 2 Tr Tr 38 2 60 2.69
6124936564 NS-07 10900 10920 1 3 17 5 Tr Tr Tr 3 61 2 2 3 3 Tr 0 26 3 71 2.71
6124936566 NS-07 10920 10940 2 4 17 10 Tr Tr Tr 2 55 2 2 4 2 Tr 0 33 2 65 2.71
6124936568 NS-07 10940 10960 2 5 17 8 Tr Tr Tr 2 55 3 3 3 2 Tr Tr 32 2 66 2.70
6124936570 NS-07 10980 11000 1 4 16 8 Tr Tr Tr 2 58 2 2 2 5 Tr Tr 29 2 69 2.67
6124936572 NS-07 11000 11020 3 6 13 6 Tr Tr Tr 1 60 3 3 2 3 Tr Tr 28 1 71 2.67
6124936574 NS-07 11020 11040 3 2 14 13 Tr 1 Tr 1 53 3 6 3 1 Tr Tr 32 2 66 2.68
6124936576 NS-07 11060 11080 3 3 21 14 1 1 Tr 1 46 1 5 3 1 Tr Tr 41 3 56 2.69
6124936578 NS-07 11100 11120 3 4 21 14 Tr 1 Tr 1 46 2 4 3 1 Tr Tr 42 2 56 2.69
6124936580 NS-07 11120 11140 3 3 23 14 1 1 Tr Tr 44 1 5 4 1 Tr Tr 43 2 55 2.70
6124936582 NS-08 9600 9650 2 3 29 10 Tr 1 Tr 1 44 2 3 3 2 Tr Tr 44 2 54 2.71
6124936584 NS-08 9650 9670 1 2 18 8 Tr 1 Tr 2 59 2 2 3 2 Tr Tr 29 3 68 2.70
6124936586 NS-08 9710 9730 2 3 18 5 1 Tr Tr 1 61 2 2 3 2 0 Tr 28 2 70 2.70
6124936588 NS-08 9730 9750 1 4 18 3 Tr Tr Tr 2 62 3 2 2 3 0 Tr 26 2 72 2.69
6124936590 NS-08 9770 9790 1 4 22 4 Tr Tr Tr 2 55 3 3 2 4 0 Tr 31 2 67 2.69
6124936592 NS-15 12150 12180 1 2 7 4 Tr Tr Tr 1 80 2 1 1 1 0 Tr 14 1 85 2.67
6124936594 NS-15 12180 12200 2 1 8 4 Tr Tr Tr 2 75 2 3 1 2 0 Tr 15 2 83 2.67
6124936596 NS-15 12200 12220 1 1 5 4 Tr Tr Tr 2 81 2 2 1 1 0 Tr 11 2 87 2.67
6124936598 NS-15 12220 12240 1 1 10 4 Tr Tr Tr 2 74 2 2 2 2 0 Tr 16 2 82 2.69
6124936600 NS-15 12280 12300 1 2 9 2 Tr Tr Tr 1 76 3 2 2 2 0 Tr 14 1 85 2.68
6124936602 NS-15 12340 12360 1 2 12 3 Tr Tr Tr 1 72 3 2 2 2 0 Tr 18 1 81 2.68
6124936604 NS-15 12360 12380 Tr 2 13 4 Tr Tr Tr 1 72 2 2 2 2 0 Tr 19 1 80 2.68
6124936606 NS-15 12400 12420 Tr 2 14 3 Tr Tr Tr 1 71 3 2 1 3 0 0 19 1 80 2.66
6124936608 NS-27 9200 9220 2 3 24 11 1 1 Tr 1 46 3 4 2 2 0 Tr 40 3 57 2.68
6124936610 NS-27 9240 9260 2 5 21 6 Tr Tr Tr 2 51 3 3 2 5 0 0 34 2 64 2.68
6124936612 NS-27 9260 9280 1 5 23 4 Tr Tr Tr 2 55 2 2 2 4 0 0 33 2 65 2.69
6124936614 NS-27 9300 9320 1 5 19 3 Tr Tr Tr 2 57 4 3 2 4 0 Tr 28 2 70 2.69

Average 1 3 16 7 Tr Tr Tr 2 62 2 3 2 2 Tr Tr 27 2 71 2.69

WEATHERFORD LABORATORIES
X-RAY DIFFRACTION 

(WEIGHT %)

* Ordered interstratified mixed-layer illite/smectite; Approximately 20-40% expandable interlayers. High expandability may be due to contamination by drilling mud or rock introduced from higher in 
the drill hole.
1 Dolomite species interpretation based on the d-spacing of the highest intensity peak of dolomite group minerals; other dolomite species may be present.
2 Dolomite species interpretation based on the d-spacing of the highest intensity peak of dolomite group minerals (which increases with calcium in excess of 50:50 Ca:Mg or substitution of Fe for 
Mg).
**Samples were not cleaned, halite is possibly from formation water, other indigenous sources, or drilling.
***Barite present in the sample, but not quantified; interpreted as introduced drilling solids.
^Grain Density calculated without TOC integration, may not accurately represent the grain density of the sample.

Sample Depth (ft) CLAYS CARBONATES OTHER MINERALS TOTALS



Client:   Hilcorp Energy Company File No:  HH-93632
Well:   Northstar Date:      12/29/16

    Area:   North Slope Borough, Alaska Analyst:  R. Schulze
Sample Type:   Cuttings

Barcode Well
Number Name Top Bottom Chlorite Kaolinite Illite/Mica Mx I/S* Calcite Dolomite1 Dolomite(Fe/Ca+)2 Siderite Quartz K-spar Plag. Pyrite Halite** Gypsum Barite*** Clays Carb. Other

6124936552 NS-07 10780 10800 1 2 18 5 1 Tr Tr Tr 66 2 2 1 2 0 Tr 26 1 73
6124936554 NS-07 10800 10820 1 1 12 5 1 Tr Tr Tr 70 3 3 1 3 0 Tr 19 1 80
6124936556 NS-07 10820 10840 Tr 1 9 5 1 Tr Tr 2 73 2 2 1 4 0 Tr 15 3 82
6124936558 NS-07 10840 10860 Tr 1 4 5 1 Tr Tr 2 81 1 1 1 3 0 Tr 10 3 87
6124936560 NS-07 10860 10880 1 2 14 9 Tr 1 Tr 2 63 1 2 1 4 0 Tr 26 3 71
6124936562 NS-07 10880 10900 1 2 20 14 Tr Tr Tr 1 51 2 4 2 3 Tr Tr 37 1 62
6124936564 NS-07 10900 10920 1 3 16 6 Tr Tr Tr 2 63 2 2 1 4 Tr 0 26 2 72
6124936566 NS-07 10920 10940 2 4 16 10 Tr Tr Tr 1 57 2 2 2 3 1 0 32 1 67
6124936568 NS-07 10940 10960 2 4 16 9 Tr Tr Tr 1 56 4 4 2 2 Tr Tr 31 1 68
6124936570 NS-07 10980 11000 1 3 15 9 Tr Tr Tr 2 59 2 2 1 6 Tr Tr 28 2 70
6124936572 NS-07 11000 11020 3 6 13 6 Tr Tr Tr 1 61 3 3 1 3 Tr Tr 28 1 71
6124936574 NS-07 11020 11040 3 2 13 14 Tr 1 Tr Tr 54 3 7 1 2 Tr Tr 32 1 67
6124936576 NS-07 11060 11080 3 3 20 15 1 1 Tr Tr 48 1 6 1 1 Tr Tr 41 2 57
6124936578 NS-07 11100 11120 3 4 20 15 Tr 1 Tr 1 48 2 4 1 1 Tr Tr 42 2 56
6124936580 NS-07 11120 11140 3 3 22 15 1 1 Tr Tr 45 1 5 2 1 1 Tr 43 2 55
6124936582 NS-08 9600 9650 2 3 27 11 Tr 1 Tr 1 46 2 3 2 2 Tr Tr 43 2 55
6124936584 NS-08 9650 9670 1 2 17 8 Tr 1 Tr 1 62 2 2 2 2 Tr Tr 28 2 70
6124936586 NS-08 9710 9730 2 3 15 6 1 Tr Tr 1 62 3 2 2 3 0 Tr 26 2 72
6124936588 NS-08 9730 9750 1 3 17 4 Tr Tr Tr 1 65 3 2 1 3 0 Tr 25 1 74
6124936590 NS-08 9770 9790 1 4 20 5 Tr Tr Tr 1 57 3 3 1 5 0 Tr 30 1 69
6124936592 NS-15 12150 12180 1 1 7 4 Tr Tr Tr Tr 82 2 1 1 1 0 Tr 13 Tr 87
6124936594 NS-15 12180 12200 2 1 7 5 Tr Tr Tr 1 76 2 3 1 2 0 Tr 15 1 84
6124936596 NS-15 12200 12220 1 1 5 4 Tr Tr Tr 1 82 2 2 Tr 2 0 Tr 11 1 88
6124936598 NS-15 12220 12240 1 1 9 4 Tr Tr Tr 1 76 2 2 1 3 0 Tr 15 1 84
6124936600 NS-15 12280 12300 1 2 9 2 Tr Tr Tr Tr 78 3 2 1 2 0 Tr 14 Tr 86
6124936602 NS-15 12340 12360 1 2 12 3 Tr Tr Tr 1 73 3 2 1 2 0 Tr 18 1 81
6124936604 NS-15 12360 12380 Tr 2 13 4 Tr Tr Tr Tr 74 2 2 1 2 0 Tr 19 Tr 81
6124936606 NS-15 12400 12420 Tr 2 14 3 Tr Tr Tr 1 71 3 2 Tr 4 0 0 19 1 80
6124936608 NS-27 9200 9220 2 3 23 11 1 Tr Tr 1 48 3 4 1 3 0 Tr 39 2 59
6124936610 NS-27 9240 9260 2 5 19 6 Tr Tr Tr 2 52 4 3 1 6 0 0 32 2 66
6124936612 NS-27 9260 9280 1 5 22 4 Tr Tr Tr 1 56 3 2 1 5 0 0 32 1 67
6124936614 NS-27 9300 9320 1 5 19 3 Tr Tr Tr 1 58 4 3 1 5 0 Tr 28 1 71

Average 2 3 15 7 Tr Tr Tr 1 63 2 3 1 3 Tr Tr 27 1 72
* Ordered interstratified mixed-layer illite/smectite; Approximately 20-40% expandable interlayers. High expandability may be due to contamination by drilling mud or rock introduced from higher in the drill 
hole.
1 Dolomite species interpretation based on the d-spacing of the highest intensity peak of dolomite group minerals; other dolomite species may be present.
2 Dolomite species interpretation based on the d-spacing of the highest intensity peak of dolomite group minerals (which increases with calcium in excess of 50:50 Ca:Mg or substitution of Fe for Mg).
**Samples were not cleaned, halite is possibly from formation water, other indigenous sources, or drilling.
***Barite present in the sample, but not quantified; interpreted as introduced drilling solids.
^Grain Density calculated without TOC integration, may not accurately represent the grain density of the sample.
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