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SUMMARY AND CONCLUSIONS

Canned cuttings from the interval 340-2918 meters (T.D.) were analyzed routinely
at FPR for hydrocarbon source characteristics. Five of the samples were sent to
GeoChem Laboratores in Houston for heavy hydrocarbon (CIS+) extractions.

Charges for this work were billed to our Job No. 8569. Preliminary results were
transmitted to Stavanger by phone on September' 27, 1976.

The analytical results are listed in Tables 1 thru 4 and they are summarized
graphically in Fig.l. ‘

The combined data are interpreted as follows:

Approx.
Interval Quality Indigenous Hydrocarbons
(meters) Maturity (Richness) Expected if Reservoired
360-1500 Immature. Shales Good Lean
1500-1850 Immature Poor to Marginal Lean -
1850-2300 Immature Fair Minor Gas Shows
2300-2500 Immature to Good to Rich Shows of 01il, Gas
transitional (7)
2500-2918 Immature (?) Poor Lean

The entire section down to the granitic basement penetrated at the bottom of the
well is immature, or barely “transitional” at most, in its stage of organic diagenesis.
The shales from the interval 2300-2500 meters contain predominantly algal kerogen, are
inherently good to rich oil-prone source rocks, and where more mature we would expect
conslderable generation of oil with gas from them. Shales from shallower depths,
namely about 1890 meters and the interval 2000-2100 meters, also contain potentially
oil-prone organic matter, but these shales are less rich.

PROCEDURES

Compositions and concentrations of hydrocarbon gases in the air spaces above the
cuttings in the sample cans were determined by gas chromatography. Similar data
were obtained on gases released from a standard mixture of cuttings and tap water
after two minutes of agitation in a Waring blender. Combined results on the air
space gas plus the cuttings gas were calculated for each sample. The data were plotted
graphically to show vertical variations in total gas (C,-C,) and wet gas (C,-C,6), and
a graphical plot was also made of the percent wet gas in total gas (Fig. 1), etailed
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results of the gas analyses are listed in Table I.

Chips of uniform lithologies were picked by hand from the heterogeneous
mixtures of chips in 19 of the original samples. These are described in Table 2.
Our routine analytical procedures were used for determining the light gasoline (C,-C )
content and the total organic content of the "picked" chips. These results are
given in Table 3, and they are plotted graphically im Fig. 1. Visual kerogen
characteristics were also determined on the "picked" samples (Fig. 1 and Table 2).

Five samples of shales were analyzed by GeoChum Laboratories for heavy (C,.+)
soluble organic matter, including concentrations of saturate and aromatic hydrotarbons
(Table 4). The saturate fractions of these extracts were analyzed by gas chromatograph:
at EPR (Figs. 2-6).

DISCUSSION

Although the shales from the interval 2300-2500 meters gave a fair yield of
gas containing more than 90% CZ—CA’ and their ‘gasoline yeilds were up to 73 ppm, we
rate the interval as "immature” or perhaps barely in a "transitional" state of
maturation. These shales contain a high percentage of algal debris, and when mature
we would expect them to yield several hundred parts per million gasolines, two or
three times as much gas, and considerably more heavy hydrocarbons than we observed.
The kerogen alterations of only "1" and "14" indicate an immature to barely
"transitional" stage consistent with the interpretations cited above.

The same comments as above apply to shale samples from the interval 2000-2100
meters, where again algal kerogen predominctes, the gas is over 80% C —C » but
only very modest amounts of gasolines were present. Powever, this ingerval is leaner
in total organic matter, which may explain the lower total amounts of gas. The
sawple from 1890 meters also contains some algal debris, and shows comparable
patterns. ) ‘

A

The heavy hydrocarbon patterns (Table 4 and Figs. 2 thru 6) are consistent with
the above interpretations. These Cls+ data alone could be interpreted as follows:

Depth Maturity Richness Source Type
1890 Immature Marginal 011, Gas
2070 Immature Marginal 0i1, Gas
2250 Tmmature Fair 0il, Gas
2340 Irmature Good 0il

2490 Transitional Poor Lean

Estimates of maturity from C,_+ data are based on chromatogram patterns (Figs. 2-6),
saturate/aromatic ratios, ra%;os of hydrocarbons to total extracts, and overall patterns
By themseclves they are not particularly reliable, and should te used in conjunction
with the other types of data to arrive at an overall final interpretation of maturity
and source type.

The gross geochemical patterns at 16/1-2 are a bit like those at 15/12-2, (See
EPR. 39ES. 76) However, at 15/12-2 the rich shale zone starts deeper (at about 2700
meters) ard is more mature. It gave up notably greater amounts of gas, gasolines and

15 hydrocarbons due to its more mature stage of diagenesis.



TABLE TA

Cl-C4 HYDROCARBON ANALYSES . AIR SPACE AT ' 0P OF CANS
SAMPLE |R |DEPTH GAS CONCENTRATION (VOLUME GAS PER MILLION VOLUMES CUTTINGS) GAS COMPOSITION (PERCENT)
NUMBER METHANE ETHANE PROPANE 180- NORMAL WET TOTAL TOTAL GAS WET GAS
BUTANE BUTANE ‘ ‘ \ l }x ]

) ,) () (ic,) (nc,) (€,-C,) (c,-C,) ¢,-C, ¢, ¢, 1¢, fic,nc, | €, |C4ficslne,
6T28B4A & 360 1182.95 Qe17 3.224 1360 2.22 1593 1198 .88 1.3287 GGe lo o VYo Ta SHHBePua HBeld.
67T284D A 420 123831 4446 1.89 Je77 12 Ba24 124655 Jabb 10 170 e ve ve Geo va S4ecd3e Galaa
6T7284G 4 540 1224 .44 486 Q.44 G«87 le78 1155 1235.99 Je9344 1{ie Co e Ue e 39a38a belha
672843 4 6530 41906.17 3.52 4,03 1e72 Ge50 Q.77 4199,93 Qa232% 100 e Ue Go Do Ve 3bsdlalbs '
672844 4 720 BS56265 3 6e11 8«49 154 Oe5% 1668 857918 0al965 1GQ e Ve o Qo CGo 37516 e s
67284P & 810 1436.13 325 253 Je24 0017 6419 1442 ,32 Let4291 120 T Lo Jo Lo H2e8)s 6o o
672845 4 200 91135 80,80 190 De&6 l1ell 12 «5 0 Q2375 13423 “Qe le Do T Us T2e15e e e
672858 4 290 1172.11 1038 1,68 Ce51 Qebb 13«22 1185033 11153 Q9e Jo “a e Tie 7Bel3e s 5.
67285F o 1080 814.80 1248 393 129 236 25 U6 834486 2a8427 9Qe 1o uve Je e birelves Haella
67T 285F 4 1110 439679 4754 3s42 UeBU 0edd 52 «20 4248.99 12286 G9e le Lo e "o Yie 7o a le
672851 4 1200 747180 98 56 610 085 1«94 144.44 TS76 24 13785 YOs Te TGe Te e 9Dle Ge 1e <o
67285 4 1260 18621 .24 101,07 1570 3,58 2e04 117.98 18739,22 06296 99 e Yo Ue Geo Ga BbHe e 2, s
67285K 4 1320 AT75.8B6 8,96 2e10 Oe4dé& QeB1 Bel1l 483.87 16553 O9e¢ 1o Ue Us Ve GLAelhbe e Ca
672850 4 1380 16317 103 178 Oel6 e 56 3.73 19,99 187436 Blse Se B 2¢ 3. 28e8Tallol™a
672850 4 1440 685,71 22041 12.23 20948 25 604 U8 T25.79 5 e5222 U5 6 2o 2o Ue UGe Ba3la 7 o
672858 & 1500 177366 29 .48 16494 9o 86 [ X 6322 i1836.88 324417 O6e 2 1o le 08 416271100} 0 6
6T72686A 4 1560 1226 0042 Ce32 Oe21 Je2l 1623 13649 Q«1178 Gle 3¢ 2+ 2a 2« 3462017230
672868 4 1590 455,24 9a.81 3948 1.28 1047 16.50 47174 3.4976 OTs Ze 1o La Zo HQefte He e
672860 4 1620 3434 «29 55 « 89 Te2h 278 2413 68 .04 3482.33 129539 9Ba e Lo ‘e (6 BZelle A¢ 3a
67286D 4 1650 1458 0«78 U433 Gal? Na28 156 1614 G653 e He 28 le 2e Svecdiallelte
67286E 4 1680 168192 33412 5628 e84 183 41 467 1723.59 228176 GBe 24 T0.Ce Ve BSVel13e 3 4.
H6T2B6F & 17310 89, 34 464 152 Cel? e TEe T 39 Q6 T3 T e6308 U2e He 24 o e ©03edte (o) e
6T2B6G 4 1740 36«48 270 195 O+5H2 Q80 5«97 36+45 163785 BSe 7o Se 3o Poe 486336 Yol
67286RH 4 1770 11,16 0,53 [T Ge06 Jell 109 1225 HeBQTH QPs 46 34 Ve 1a BBeITs Crp Yq
672861 & 18006 2%.33 6494 Be45 1.47 2e82 1926 Q4 .59 43410935 57 albel9e Feo He 36Be4ds el e
672865 4 1830 80732 155452 116425 19.63 1505 3L6e.a5 1113.77 2745146 73el4el12s 2¢ 1le TredHa Lo N
67286K 4 1860 127.83 79«36 Q3,00 19 .48 27«85 219269 347452 63.2165 364236270 He B 3647, Yaslla
672861 4 1890 Q.40 14,69 1642 2044 3667 31.22 40«68 T6.7453 23 a30eP6s 6o Ga 4T7e33a Mel?a
67286M & 1920 1681 .92 586 «88 4703 Ts56 1298 654 .45 2336437 2Beulla T2e2%e 20 06 1. Guve T la e
67T286N 4 1950 155017 406 0,40 35770 61,85 117.76 943.71 2493 .88 37.8410 63 e16elb4e 2o He 43e78a Tali'w
672860 4 1980 QL7 141.87 296 .42 BlelH 176061 696405 79022 88 .083G 1201838, 10.77, CUebBe ¥ it va
6T286P 4 2010 32359 598 « 04 1223482 35026 783.11 29%4,83 3278 .42 9D, 1297 1UuelBe37st 124 2%e?)loliace
672860 4 2040 Ga24 1540 2515 Sedl 1753 56 o 89 65.73 8% .,9425 14 6230639 Balboe eTelfh oty oal®e
&7286R 4 2070 67464 422 .40 728 22 168 .80 358,37 162379 229843 Tl ab4TH 29 4134330 713 Zta8MBeilalGe
672865 4 2100 110942 361 .85 422430 134 .43 174486 12€3«44 217286 4B 9419 53 e17e19s Se Ho 3828 aliodtre
672867 4 2130 1206223 90400 93e15 21.Ca 24066 23885 35%9. 08 665172 33e29e2C0s Colyi o A3 e Valhe
&5T287A a4 2160 171696 330440 251 55 a4 .87 TOe21 697.03 2413.99 28.8746 731214e10s 2¢ 3a A4ABe36Ge 6alu.
672878 4 2190 108536 40320 490,92 103.34 273299 120045 22854 81 5265175 47 a1BoZ)a Se a 34e640e DalTe
&67287C & 2220 5G.29 2355 3102 707 13.72 75636 134.56 S€.U0a7 48 218230 HBalle Bleldls “aldu,
&7287D 4 225067 240+ 64 138.73 20,18 7207 6He 23 297 19 537.83 556267« 4% e260 N213412 476 728022
6T7T28B7E & 2280 69800 204,40 36763 8,91 1Ge76 GRT 7O 1385.,70 49,6283 SrelVe27e 1o 1. 43054 Yte 2o
67287F a4 2310 2971.39 1996.80 133363 226054 29390 3760 486 6732025 55«86 34 44 4,3 920 e 3e 3 H4e3Ha Lo 5.
672876 4 2340 104519 677 «49 568272 204 .24 192.17 1642 62 26B7 .81 611127 3G9 a2%e2)e He Te ()e3Hallellaw
67287H & 2370 165619 55481 Bita81 3564 A4 451 21677 384,96 563097 484 018 e21e Dal2s 2600a37eT60a.21,
672871 4 2400 272134 2463«.74 248956 361.02 91511 6219.43 894077 695625 3uel2belBa Aslia A.ed%e bl
672873 4 2430 60773 450256 466033 70085 79499 106333 1671 06 6Re63270 36 e27e28Be 40 Se 820880 Ta .
6T287TK 4 2460 13515 193.83 37132 101 .94 222 e22 RG99, 31 103446 BE QIR 13619436610 e?Pa 22e481elloil »
6T287L. 4 2490 206 .74 121.76 217.93 5594 128615 523.78 T33L.5K2 716996 PHelTel29s Belbos 23082 el lacha
6T287TM & 2520 16819 10890 12086 1976 43457 293.09 461 .28 635313 IT o248 e260 40 G 37e4le Taltre
67287TN 4 2550 226436 7773 T479 1166 2% 12 16930 415436 45,5748 4 51%9albs 3o He 4lasldla Baslie
672870 4 2580 11607 44,50 6T 59 12.24 2138 195,71 27178 572826 U2 eltieSe Salis EVeil e bLisi ua
67287P 4 2610 101 .04 1413 1163 5054 14457 a5 7 147 « 81 31.0321 EBalie Be Golie 31 e25 612620«
672870 4 2640 2557 1038 24 241 S eb 2 1%e2% £5.066 Blac2 6EROH21S F1el3e30e 7alCo 1984 ol velTs
6T7T287R 4 2670 51116 A3 .83 45023 1044 162 110,12 62128 17.7246 Ble Te T 20 2 47081 el o
67287S A 2700 29«72 4.42 345 Gel b lel1 Ye34 B, 3t 239110 Thalle Yo 1. 2, LT a2 Sed)l .
672877 4 2760 21566 103 .25 15014 SGe25 Y352 402e1¢ 1782 H5e 3323 AHalT a0 Qolti,e FealTeltalie
6T288A 4o 2790 22236 Gel? 20«25 170 19.19 66821 BR.E7 Ta.7544 5 el 1e23e200ei’C e 1400087 Tect.,
672888 4 2820 215.85 26494 3908 18e€6% 3767 Y2234 338419 Fhel7a44 6e HelZe 6Galle PPe el et
67288C a4 2850 26099 1222 1475 081 455 4,63 3leb? 14.642¢ BA, f1s He 3 s €enYallTalle,
67288D 4 2880 Te?5 0«39 268 Uel29 well? Z2el8 Ya3 21246537 780 4¢ Toe 3a o 16 e alB3oitre
6T7288E 4 2910 1652 106 130 aB3 1439 4028 Zue Bl Pl eQT6G TG a Ha bs 30 Te 50t 012283,
67288F 4 2918 23065 2483 2043 J+.5 Se B luell 33.7¢. POGgUB66 T1e Ba Te 30)lae CHerl el '4dlbie
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TABLE IB

SAMPLE
NUMBER

672844
67284D
672846
672844
67284M
672840
67284S
672858
6T285E
67285F
672851
67 285K
672851
672850
872850
672858
672864
672868
67286¢C
672860
67286E
6T7286F
672866
6728B6H
672861
67286J
67286K
6728601
67286M
67286N
672860
67286P
672860
6T286R
67286S
672867
67287A
672878
67287C
672870
67287E
6T287F
672876
&7287H
672871
67287J
67287K
67287L
67287TM
672687TN
672870
&T287TP
672870
67287R
672875
67287Y
6T288BA
672888
67288C
67288D
67288E
67288F

hbbb-&&bb’bbbbb#b###bbbbbb#bb#&b&#bb&b&b&bbhb#b&&#bbbb##b&hb#bb

DEPTH

GAS CONCENTRATION (VOLUME GAS PER MILLION VOLUMES CUTTINGS)

GAS COMPOSITION (PERCENT)

360
A20
540
630
720
810
200
990
1080
1110
1200
i260

METHANE

)

568 .67
152303
872,50
2346 .28
3540444
2522.88
1866.93
812,58
632.82
27T12.10
227059
2678.46
G6D82
42363
146117
136656
273631
515649
$539.13
45727
154,53
181,33
267.00
31536
735.84
23126
63913
1114.27
62Ue2l
562 0 39
T28+.48
31310
294,34
328.50
1093625
93557
1517.93
S6T 0 65
310406,69
954,492
851647
412C.70
156208
1993.07
1892,16
631.15
A3, 62
57080
56975
588467
A4 6200
576,06
ES51e74
082.87
56765
665241
5ileatl
546262
735.84
368445
274 .89
21020

ETHANE

©,)

4,00

4 .50
6+20
10,20
2172
28 .20
13.05
7 9%
Te65
3600
4050
38.40
10692
735
16«50
19 .80
3 .84
Se10
1170
7«50
3.30
336
B8.85
20431
96 60
3660
278 +88
T37.28
21312
116 440
654,72
A56.+56
306 .24
10896
31680
153460
355620
22320
237.60
332.16
301.92
203520
2849428
391680
4992,00
612,00
240,00
67020
68016
87«60
1110
7220
1130
23.19
1342
7560
1809
25650
17«70
Tal?
28.80
555

PROPANE

©3)

1.63
2e41

I50-
BUTANE

(ic,)

117
1665
1672
2«8 8
3«79
1.8
1286
Vel
1605
Oed9
109
UGeS1
2.98
3,11
Te?7
12..82
223
Ge87
2004
1446
136
0+39
1458

. A 463
2063
1640%
195.8¢
41834
68438
5571
56566
540,79
2248609
Blion1
156« 02
B2«05
12525
282482
1648 .72
402617
243498
=14 P
P62 462
173737
133536
680665
53271
8158
10 .68
1981
6o B
019
GalQ
O0s10
9413
BSe«063
11431
14 ,G2
CeQ7
Ge83
20906
186

NORMAL
BUTANE

(aC,)

1.7
1«77
210
177
2e2%
133
352

Te T2
le4Aa
2.C2
le86
0«86
324

6e Q7
TeT4
1077
TaCO
1211
1?77
1455
GaH5
221
B8e415
43el11
15.49
38%.40
856 .68
150410
134,17
1549413
1444 ,32
559432
21554
3%4 4,00
424 .80
284,97
628 .7C
41914
492 a5t
627 .92
2401.53
664953
516840
417720
2506432
84535
27683
24 434
761l
23.45
Qe OH
Be63
“el®
1788
162 .63
1217
#9478
111
1at6
13.72
277

WET

B.59
1033
1443
1IB.72
34,06
35+ B6
28417
11418
13.27
A4z e 9%
4759
42 .T7
28416
23e27
5142
S8e29
10419

Q.34
18«19
12 .98

Be 30

568
19.18
5793

15269
133.97
1579 .47
376T 0
T49 .55
S32 45
4492438
3842071
1290.85
633 .85
136336
G913 .82
1242435
1804.74
1385.82
1923490
- 1859,29
1077329
1943201
18473 .28
1941695
6481.68
3108446
693 .88
22365
335.04
Tle26

28 .06
44414
6lells
676 U7
543,44
6leaa
Qe 21
3167

1276
57612
1256

TOTAL
(€y-€,)

597 .26
1530.36
886.93
2365.00
357484 .50
2558 ¢ 44
189113
B23 676
645 ¢ 89
2755405
231818
272123
08896
456 .90
1512,.,59
1424 085
283.5C
524443
657« 32
47025
162453
18701
286418
373429
888.e%3
365423
2218 60
488127
136976
1074 084
5220486
215281
15854.19
1022435
2456661
1849, 39
2760 .28
2372439
242651
2878 «39
2720476
148903,99
20994 4 0Y
234664 35
21309.11
7082.84
3542.08
1264 .68
TO3, 40
Q2371
53726
601.02
695 .68
1043.97
634,72
120885
57285
648 083
T67 a5
3B1.21
332.01
222080

TOTAL GAS WET GAS
CZ-CQ | Cl ICZlCB liCa nCa ('.:2 ICB ‘iC& nCa
l.n?BZ Q9 .. e > o Oo QO Q6QXQQXA'?1.
TeOTH T Y:ve e Ve uUe e 44 423416017,
16269 G99 a la Te Lo le 4Tt al2s1%,
Q7915 1G3a e Ve Ua e 55 6230136 Lo
09528 Qe lo Cu Ue U 64 02Balloe 7o
1.384% YU, Te Ja o ue TYel1e s 4o
12781 G99 e 1o e floa "o S53ebGe Bel15a
13577 CGGe 1o Ge He we T2e18e G 6o
22023% GQ 4 Je Ce Ce e 59e2s Belloe
155849 GG e Ya Go e Ue Bldelue 1o Sa
240529 GBe 20 Oe Oe G BRhe Ya 2o Ul
15717 G9e 1o Ceo vo Ve Glo T Lo 2e
2e8474 GBa 1s le Ge Co 3C,38e116120
72816 G2e 2e 3¢ Yo 2 R2e88e Yelloe
3.3994 G6bo Te 1o 1o 1o 32e3Bal%el*ra
G 409"G D6 e lo 1a le 1e B4 47007218,
35943 G6e 1e 1o 1e 1. 37e1Y 0ol
Y aTHOOQ Q3, 1o Us (e use 55e2’He Volla
PeT6T72 9T e 2¢ lo e La 6Delbolla 6o
247602 GBe 29 Ue (s e Shel7ellelf,
4,922 O%e 2o 1o 1e 1o Bz al2e1Tatsa
360373 GTe Pe 1o Ve La 59eZle Telue
6GeTula 93s 3+ 24 Ya la Abhe3te HalZoe
15.51806 85, He 7Ta Yo 2s 35643« telaa
17.184% 83 e le 9e 28 Se b.bd.]“o??-
36.68LC GhelilelbBe 44s 4. 2Te49 w1 2elc e
Tl1e1922 2913316 YolBa 18645012625,
T7«1725 23215435« Ya18. Eleldibell1:23.
S58.72¥2 4541Ce23e Hella 2BeuIe Qeliin
476761 53e11e19¢ Se12. 234830110260
B6 40467 141332011 +3u0 142813630,
925328 7Te11e330123¢300 120360 16a300
Hle4319 19414130146 3%0 2841061743,
67 8681 32611 428s Be2Vla 1681 a1l o3t 0
55,4976 45¢13a22¢ Bl Ple%sadlelte
49,4119 S5le Helle 44530 17e78a Loltoo
45,0081 D541 417e Selie 20ecBolia?ds
T6al726 28e B430013e27. 12eficealledt
57.1116 635170230 Tel7ae 1708l 0l12Z2e3ue
668394 3301228014017, 17el0eZloztra
6B L7047 314116260 9,23, 16380130346
T2 3331 280¥8 430 e el e 1Ge%1e BeaPle
Q25504 Telde36ea11422 15939012+ 30
QG .2617 1061Ga38ae B2, 210420 Golba
Q31,1204 G eZ23e82e Ha20e 26985 e 2220
91,5125 Be Ye3Be10e3%e Cellelled®a
BT 7?58 12e 7824154240 - HalBeV¥Ter7a
BSa 4B € 460 [elle €G22 l1oe39elredua
2B+ 1HE8BP T2e Ge1SSe 1o I 30654 Mella
32711 ©Se Qa16e 2+ He 266452 6Gol3e
132" 707 FBe o Se la 4o 1€al8l sl .033.
AalH2C Cfhe te 1o ue 2a 290358 Yol . o
Fro 343V Gheo e Ja ue le 25655 e lallw
RaB526 Gbs e 30 L la 3ebTe delhe
1LeHO6EE Ve Lo G 1o 3o 20 a3% 01427
46,955 “Hhe tealba Telboe 14 o3 alf el
1ue?252 J. e Fo 3Be 2o L 298 A3 e I Mol «
15,23 -3 B85 ¢ fle Be 7e S Ctier“ el et
4,118 Qb e Zo 2o s e Shesle Ja N
3,347} YT7e 220 1o Ge Jo» SGbefbe Tal..
172542 BPs Ye Ge 1o 4a Blec.s Herltba
5.6373 OSe Co 1o 1o ta BlQoacialionde
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TABLE IC

4 HYDROCARBON ANALYSES - CUTTINGS Awo AIR SPACE

SAMPLE
NUMBER

672844
672840
672846
672844
e7284M
67284P
672848
672858
67285E
&6T7285F
672851
67285K
6T7285M
672850
672850
672855
67286A
672868
67286C
672860
67286E
6728B6F
672866
67286H
672861
672863
67 286K
672861
67286M
67286N
672860
657286P
672860
67286R
67286S
672867
6T7287A
&72878
67287C
672870
6T7T287E
6T287TF
672876
67287H
672871
672874
67287K
67287L
67T287TM
67287N
672870
67287P
672870
687287R
672875
6T287T
67288A
672888
67288C
67288D
67288E
67288F

BEDPOPDPDPODPOPOEDLPOPPLOLPPRREDDEPD PRPRODPRDPPROIHRPLALRPLPLELLDLIPPRLDD

DEPTH

360
42¢

540 -

630
720
810
SQ0
9q0
1080
1110
1290
1260
1320

1500
1560

GAS CONCENTRATION (VOLUME GAS PER MILLION VOLUMES CUTTINGS)

METHANE

)

1771.62
27T58.34
209694
6536045
12102.94
3V59,01
2778.28
1984 ,69
1447.62
6908 .89
GTAZ o 3Q
2129970
143666
439.80
2146 .88
3740.22
285457
BT7Ge33
4053.82
47185
1836.45
2T0eH7
29T A8
326052
76117
1038058
T66 096
1123.73
2302413
2112:.56
B21 .65
633.69
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TABLE 2 DESGRIPTION OF " PICKED" SAMPLES AND OF VISUAL KEROGEN

GSA Total
Color Crganic

(Kerogen by J.L. Morgan)

Types

Depth EPR Code Carbon Kerogen of Visual Kerogen (% of Total on Slide)
(Meters) No. Gross Lithology (dry) (%) Alteration Algal Amorphous Herbaceous  Woody Coaly Other*
900 67284-5 Silty marl or calec. mudstone
1t. olive gray 5y 6/1 1.8 1+ 40 - trace 20 10 20N,tr M
1110 67285~ F Silty clay, olive gray to )
med. olive gray, some sl. calc5Y 4/1<5/1 3.7 1+ 20 - 10 40 trace 20N
1320 67285-M Claystone, 1t, olive gray,
sl. silty, sl. cale. 5Y 6/1 1.6 1+ 10 - 30 40 10 10Nty M
1500 67285~-8 Shale, olive gray, sl. 5Y 4/1 1.6 1+ - - 10 50 1o 20N, 10M
micareaus
1620 67266-C Shale, med. lt. olive gray 5Y 5/1-6/1 .5 1+ - - 30 .30 20 20N
1830 67286~J Shale, med. gray N5 .3 2- - - 30 40 20 1oy
1890 67286~L Shale, med, dk. gray,tr. pyrite N4 .8 2= 20 20 2C 20 20 -
1950 67286-N Shale, med, greenish gray .
to med. gray 50Y5/1-K5 A 2~ 10 trace 20 20 20 20M
2010 67286¥P Shale, greenish gray to med.
gray, plus trace of red beds
and 1t. gray shale 56 5/1-N5 .9 1 40 10 30 trace 20 -
2070 67286~R Shale, med. dk. gray to greenish
© gray N4~5G 6/1 .5 2~ 30 10 10 20 30 -
2190 67287~ Shale, wed. dk. gray N4 .5 2- trace - 10 30 40 10M
2250 67287-D Shale, as above, large thin
) flakes N& .6 1 30 - 10 10 40 10M



Table 2 (continued)

(feldspar., quartz,minor
black mica, trace calcite) 10R 5/4

*
N - Non-filamentous Algal

M - Microplankton
Al? - Possible Algal
tr ~ trace

GSA Total
Color Organic

Depth EPR Code Carbon Kerogen Types of Visual Kerogen (% of Total on Slide)
(Meters) ___No. Gross Lithology (dry) (B Alteration Algal Amorphous  Herbacecus Woody  Coaly Other*
2310 67287-F Sandstone and mudstone, med =

dk. gray to med. greenish _

gray, minor shale N4-5GY5/1 1.4 1 60 - trace trace 30, trM
2340 67287-G Mixture, as above, plus

trace of chalk 2.2 1 60 - - 10 30 trM
2400 67287-1 Med, 1lt. gray siltstone

; with med. db. gray laminations N6 N4 3.2 1+ 50 - 10 30 trace -

2490 67267-L Shale, med. dk. gray to med. :

gray N&4=N5 .5 1+ 20 20 trace 20 20 20M
2670 67287-R Red beds - mainly siltstone

and sardstone 10R3/2-4/2 .01 2- - - 30 30 30 trM
2760 67287-T Dclonite, 1t. olive gray to

white, varicus textures 5Y6/1~N9 .3 1+ - - - 20 - 80 AL"
2820 67288-% Mirtute cf limestones and

dolomites,med, to very 1t.

gray; plus quartz grains N6-N8 .2 2~ - - - trace 20 70 Al?
2910 €7288-E Granite, mod. grayish red



Table 3 Organic Matter and Light Casolines (C4~C7)

(Analyses by A.K. Everett, K.M. Fry)

Total
Depth EPR: oéﬁ:;ég O&g?:ii gofa% Correlation Ratios (See Table 3-A)
(Meters) No. X () tppm ¢;/c,  &/b, ¢ /b,  CHJHCE
900  67284-S  1.84  2.25 0. - - - -
1110 67285-F  3.70  4.52 0. - - - -
1320  67285-M  1.61  1.96  C. - - - -
1500 67285-8  1.60  1.95  O. - - - -
1620  67286—C .51 63 C. - - - “
( 1810 €7286-J .32 .39 0, ' - - - -
1890  67286-L .75 91 2.4 " 1.65 1.6 15.2  1.38
1950  67286-N .35 43 1.1 2.54 9.08 8.06 1.37
2010 67286-P .88 1.07 6.7 3.72 4.03 14.6 2.81
2070  67286-R 48 - .58 7.1 2.23 4.45 £.51  1.15
2190  67287-B .53 64 2.9 1.28 1.1 13.2 .79
2250°  67287-D .62 76 b6 1.34 8.65 14.0  2.07
2310 67287-F 1.4k  1.76 17.9 .64 2.17 5.06  1.16
2340 67287-G  2.15  2.63 43.3 3.10 3.24 12,2 4.03
2400 © 67287-1  3.20  3.90  72.5 1.41 €1 3.7 1.%8
" 2490 67287-1 .53 65 6.9 1.65 6.79 12.0 1.10
2670 67257-L .01 02 1.3 2.78 4.16€ 23.8 3.26
2760 67287-1 .21 .38 . 1.1 2.90 2.70 11.3 1.18

2820 67288-B -17 .20 0. - - - -



TABLE II1 A

DEFITITION CF RIGNIFICANT GASOLINE RATIOS

Light Gasoline Cumpounds Determined by Gas Chromatography

Pentane

Hexane

Heptane

Iso-Pentane

2-Methylpentanc

3-Methylpentanc

2,3-Dimethylbutanc
2,2-Dimcthylbutane

3-Methylhexane

10. 2-Methylhexane + 1,1-Dimethylcyclopentane
11. 2,3-pimethvipentane

12. 2,4-Dimethylpentane

13. 2,2-Dimethylpentane ¢

14, 2,2,3-Trimethylbutane )

15. 2,2,4-Trimethylpentane

16. Cyclopentane

17. Methylcyclopentane

18. 1-c-3-Dimethylcyclopentane

19. 1-t-3-Dimethylcycliopentane

20. 1l-c-2-Dimethylcyclopentane

21. 1-t-2-Dimethylevclopentane + 3-Ethylpentane*
22. Cyclohexanc + 3,3-Dimethylpentane*
23. Methylcyclohexane

24. Benzene

25. Toluene

O O~ SN

Significant Groupings of Molccular Data

A. Hexane + Heptane

B. Pentane + iso-Pentane + 2-Methylpentane + 3-Methylpentane

C. Naphthencs
C, 2-Mcthylhexane + 1 , 1-Dimethylcyclopentane* + Cyclohexane +

1 3,3-Dimethylpentane* + Methvlcyclohexane

C., Methylcyclopentane + l-c-3-Dimethylcyclopentane + 1-t-3-
Dimcthyleyclopentane + l-c-2-Dimethylcyclopentane +
(1-t-2-Dimethylcyclopentane + 3-Ethylpentane)*

D. Aromatics Plus 3-Methylhexane
D. Benzene + Toluene

1

D2 3-Methylhexane

*Analyzed together by gas chromatography.
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Teble 4

*
Swmuary of U1+ Soxhlel Exiraclion. Deesphalienins
and Lisuid Chromatosarhy . '

A Heishils of Extracls and Clrematesrerhic Fractions

Geolhen Heisht of Tolal Precirilaled K-CS -Panfﬁns- Eluted (Hongluled
Samrle Rook Exté Exiracl Aszehallenes Soluble Sulfwr Marhthenes Arcoalics KSD'S ¥E0'S
Husber  Tdenlificalion (mrams) (srams) {sraas)  (erams) (srams) (srams) (srazs)  (greos)  (wrems)

TI7-001 47285 L (8P 100.0  0.03%¢  0.0200 0. 0194 KD 00019 00017 0007 0. 0082
TII-002 67286 R 2c7 1000  0.0383  0.0154 0.0227 KD 00021  0.0092 0.0074 0. 0040
TN-003 477870 z250 1000 0.0388  0.0198 0. 0184 ND 00024 00084 00043 0.0015
TI-004 672876 230 940  0.1441 00393 0.1088 - ND 00105 00466 00351 00126
TI-005 67287 L zﬁo 89.0 0.0240 0 0164 0. 0076 KD KD KD ND KD

Table 4 (Continyed)

B. Concentralion of Exlracted Haterials in Rock

L]

————divdrocarbons——— ~——e———fonhy & o car bons————rrose—
Geolhan Total Paraffim : Precirtd Eluted Nomeluled
Sagrle Extract  Marhlhene Aromalic Total Sulfur  Asehallene  NSO'S H80’S Telal
Huwber  ldenlificalion  (rem) {prm) {pra) trep)  {rem) {rra) {rra) {era) {rea)
777001 67285 L K] 19 17 3 - 200 16 & K+':]
777-002 672856 R 3 21 92 113 - 15 74 £0 n
TI-003 T8 D B4 2% 84 {08 - 198 63 13 276
TIT-004 67287 6 1533 112 494 807 - 418 3713 134 926
TTIT-605 6787 L 270 - - - - 184 - - -

Teble & (Continued)

C. Cearosilion of Extraels

ety ocarbong——-— ~=me————{Honhvdrocarbons

.. GeeChea Paratfin Eluted Noneluled Precirild

_Samele Harhthene FAromalic Sulfw NSD'S  NSO'S  Asrhallene HC’S

© Wumber  Identifiostion X 1 Pil/hrs X 1 X X AsPh/NSO X HC/Mon HC
TI-001 67286 L IBHC™ 4.8 4.3 112 - 193 2.8 50.8 127 9.1 0.10
M-002 616 R 2X7C 5§ 240 0.23 - 9.3 10.4 4.7 L3717 8§ 0 42
003 6787 D A 43 21.9 0.29 - 16. 4 3.9 Si.6 254 281 0.3
777-008 67287 G L”"C“ 7.3 23 0.23 - 284 87 27.3 0.82 36 064
S R L - - - - - 68.3 - - =

*
Analyses by GeoChem Laboratories
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