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i SUMMARY
Canned cuttings samples from 1300-10,400 ft. were analyzed for their yields of
hydrocarbon gases. Chips of uniform lithology were picked from ten of these cuttings
samples and analyzed for total organic matter, light gasoliné (CH‘CT) hydrocarbon
yields and visual kerogen characteristics.

There were no zones of notably high cuttings gas yields and none of the samples
gave up more than small amounts of CL-Ct hydrocarbons, even though the sediments
analyzed were fairly rich in total organic matter. The relatively low gasoline and
gas yields suggest a rather mediocre hydrocarbon source potential for the section in
the 16/1-1 well, but the low yields might conceivably have been caused by imperfect
sealing of many of the sample cans. '

éM The samples from T200 to 9200 feet produced higher gas yields on.the average
than the samples from the rest of the section, and an appreciable fraction of the gas
from this interval was "wet" gas (Cp-CL). This suggests that this interval may have
generated liquid hydrocarbons, but the relatively low total gas content and C)~C
yields suggest that only minor amounts of hydrocarbon liquids might be expected in

ad jacent reservoir beds in this area. The visual kerogen was only slightly altered,
suggesting that thermal conditions have not been severe enocugh tc have destroyed

any accumulations of liquid hydrocarbons, if present. '

Only minor generation of dry gas might be expected from some of the shalilower
intervals cut by this well. The high methane compositions would be expected on the
basis of the relative immaturity of the organic material, and the relatively minor
amounts would be expected on the basis of rather low total gas yields from the cuttings
samples. : -
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INTRODUCTION

Canned cuttings samples from the'intervals 1300-10400 feet in the Esso 16/1-1
well were analyzed for their yields of hydrocarbon gases. Chips of uniform
lithologies were hand picked from selected samples and analyzed further for charac-
teristics of visual kerogen, total organic matter concentrations and light gasoline

(cy-C7) yields.

The purpose of these analyses was to provide means for estimating the source
character and the degree of diagenetic maturity of the organic matter in the
sections penetrated by the well.

Results of cuttings gas analyses were plotted on 1:2000 verticzl scale strip
logs and transmitted to the North Sea Study Grcup with our letter of March 28,
1968. Samples that were selected for further analyses were chosen on the bauls
of results of the cuttings gas data. S

¢ This report includes complete tabulations of results of the cuttings gas,

h visual kerogen, total organic matter and gascline analyses that were run, plus
graphic plots of the various types of data. Explanations of our criteria for inter- .
preting these types of data plus brief discussions of the results of the analyses
are included.

Charges for thils service work have been billed to the North Sea Study Group
through our Job No. 9209.

" PROCEDURE

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 the gases released from a standard mixture of cuttings plus
tap water after agitation for 2 minutes in a Waring blender. Combined resulis on
g’ air space gas plus cuttings gas were calculated for each sample. The data from
e the combined results were plotted graphically to show the vertical variations in
total gas (Cl'Ch) and wet gas (Cg'Ch) and graphical plots were also made of the
percent wet gas in total gas (Fig. 1).

Cuttings gas yields showed several vertical zonations which roughly correspond- ,
to different organic facies in the stratigraphic sections represented by the samples. -
Representative cuttings samples from the different distinctive zones defined by the
cuttings gas were selected for further analyses. The selected samples were then
Picked by hand to provide materials of uniform lithologies for the additional work.

Some of the sample intervals that were chosen contained soft argillaceous
cuttings dispersed in drilling mud, and they completely disaggregated when we
attempted to wash the mud away. As a result, we were not able to obtain cuttlngs
chips from all of the intervals of interest.
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The "picked" cuttings were analyzed for light gasoline (Cu—C7) compounds,
total organic matter and visual kerogen characteristies.

Results of the cuttings gas analyses are given in Table I. Results of the
additional chemical and visual kerogen analyses are given in Tables II and IIT.

BASES FOR INTERPRETING DATA

Cuttings Gas

Cuttings gus data give incications of the vertical variability in the source
character of a section of interest. The ratio of wet gas (Cg-Ch) to total gas
(Cl-ch) may distinguish methane-prone from oil-and "wet" gas-prone sections. The
critieal value of this ratio varies from basin to basin. 1In Western Canada wet
gas concentrations of about 45% or greater are considered to be indicative of
sections that are likely to produce o0il or gas with significant amounts of hydro-
carbon liquids. In the Permian section of West Texas the significant ratio appears
to be closer to 20% or grester of wet gas in total gas.

The significant values for total amounts of hydrocarbon gas yielded hy the
cuttings also appear to vary from basin to basin, and possibly must be established
separately for each arca of interest. Zones with the greatest yields of gas are
considered tc be of most interest as sources.

0il in the drilling mud makes it nearly impossible to establiish practical
guantitative criteria that can be used in comparing different wells. The oil will
tend to reduce the amount of cuttings gas released during agitation in the blender,
end it will affect the composition of the hydrocarbon gas that is obtained for
andalysis. However, even with oil in the mud, significant vertical patterns in
hydrocarbon gas concentrations and compositions can be established in each well.
.The patterns from different wells can be compared to establish regional trends or
areal configurations of different organic facies within a section of interest.

Visual Kerogen

Kerogen data give two types of information. The color alteration (carbonization)
provides a gross indication of the amount of thermal diagenesis that the organic
matter has undergone. The types of materials comprising the kerogen help define
dif’erent organic facies that are present in the sampled sections and they may
indicate the source character of some of these facies. '

Kerogen color alterations are rated on & 1 to 5 scale, from unaltered to almost
completely carbonized, respectively. Ratings of 4 or 5 suggest that subsurface
temperatures have been high enough to destroy most of the producible liguid hydro-
carbons. Sections in which kerogen alteration is rated 4 and 5 are more likely to
be characterized by dry gas production, if producible hydrocarbons are found in the = =
associated reservoirs. Immobile pyrobitumens may also be found in these reservoir
beds. Alteration ratings of 1 to 2 suggest that thermal diagenesis of the kerogen
has barely begun, and reservoired hydrocarbons, if present, are likély to be gases,



possibly associated with heavy, asphaltic oils. Ratings of 2+ to 3 suggest that
maturation of the material has progressed to the point that gas, liquid hydrocarbons,
or mixed oil and gas may be produced, depending on the nature of the original source
materials. A rating of 2 may be associated with either immature or moderately

meture sediments, based on other chemical evidence, and hence is not diagnostic. The
interpretation of the significance of alteration ratings of 4t or 5 is the most reliable
of the above tentative rules of thumb. ‘

Types of kerogen materials that are commonly recognized include amorphous, finely
disseminated, algal, herbaceous, woody and coaly. The source significance of these
types is not established, but there have been suggestions in some areas, such as the
offshore of southern Australia, that gas production is possibly associated with woody
and coaly kerogen, whereas beds rated as 0il sources may include rocks contaiaing
amorphous, finely disseminated and algal materials. These observations are spcculative.

Total Organic Matter

The total organic matter concentration gives a rough indication of the richncss
€W* of a rock in materials that can produce hydrocarbons. However; this measure alone does
) not indicate whether the organic material is oil-prone, gas-prone or mixed oil and gas
prone. Rocks containing less than about 0.5% total organic matter are generally rated
as poor sources, but this is modified by lithology. Carbonate segquences possibly
include source rocks with still lower concentrations of total organic matter than 0.5%.

Sections that are notable for their production of dry gas (mainly methane ) have
commonly been found to be characterized by source rocks containing greater than about
1.1% total organic matter. However, a measure of the liquid hydrocarbons in these
richer rocks is also necessary to determine whether they should be rated zs oil prone
Or gas prone. :

Light Gacoline (Cy-C;) Hydrocarbons

Light gasolines apparently do not appear in source beds in concentrations above
y one or itwo parts per million until a fair degree of maturation occurs. Therefore,
G gasoline concentrations give one criterion of the degree of thermal maturation that the
organic matter has attained

In addition, ratios of specific gesoline compounds may indicate the possible
source character of the rocks. In particular, the ratio of cyclohexane tc methyl-
cyclopentane (CH/MCP) has been found to be useful in the U. 8. Gulf Coast and the
Alaskan areas for distinguishing "non oily" from "oily" facies. To date commerical
0il has not been found associated with strata having a CH/MCP ratio of less than 0.25.
However, dry gas has been found in strata characterized by lower ratio values as well
as in sections with ratios greater than 0.25.

The CH/MCP ratio is also useful in helping distinguish different organic facies
that maybe present within an oil-like section. Ratios all above 0.25 in value may
S§°W groupings in vertical patterns that correlate with stratigraphic zones that have
distinctive source characteristics. Definition of such zones may be guite useful for
correlating reservoired oils with specific source intervals. B

R 3 s



DISCUSSION AND INTERPRETATION OF RESULTS

The analytical results are summarized graphically in Figure 1 and are tabulated
in Tebles I, II and III. Cuttings gas analyses summarized in Table I were previously
transmitted to the North Sea Group. Tables II and III give results of chemical and
visual kerogen analyses of ten sumples that were picked to give uniform lithologies
as described in Table II.

Cuttings Gas

Samples from the Interval 7200-9200 feet generally gave the highest yields of
gases, and fairly high proportlons of these gases consisted of Cp-C) hydrocartons
(ethane, propane and butane ). On the basis of gas composition this section would be
rated a potential source of both liguid and gaseous hydrocarbons, though not necessarily
in commercial quantities. The relatively mediocre total yields of gases suggest that

(  this section is not & very rich source interval in the viecinity of the 16/1-1 well.

g” The generally low yields of total gas in cuttings from this well may be indica-

“ tive of mediocre source sections, but it is also possible that the low yields were
caused by imperfect sealing of the sample cans. There was apparently a problem with
the cans or the canning equipment during the drilling of some of the North Sea wells,
and many of the cans from the 16/1 1 well were not well sealed. Therefore, while
it is considered to be significant that the T200-9200 ft. interval yielded more gas
than the rest of the section and that this gas contained high proportions of "wet"
gas (Cp-CL), the fact that total amounts of gas in this interval are rather low in
comparison to yields from richer sections in other offshore Norweglan wells may or
may not be significant.

Some of the samples from shallower depths, for example the 2000, 2600, 3200 and
3900 ft. samples, gave up slightly above average yields of methane. These yields are
rather low, and do not suggest a rich section, but the high methane content of the
gas suggests that the organic matter in this general interval is either disgenetically
immature, or else it is gas prone in nature. Conceivably leaky cans caused the
-~ relatively low gas yields in this upper section, so that again it is possible that
%¢ the section is richer than the analysis indicates. -

* Total Organic Matter

The ten samples analyzed had total organic contents ranging from 0.61 to 2.43
percent, averaging 1.24 percent (Table III). These values are typical of strata that
have been considered to be 011 and gas sources in other areas.

Light Gasoline (C)-C7) Hydrocarbons

None of the ten "picked" cuttings samples gave up notable amounts of light
gasolines, suggesting that either the cection is a mediocre source of hydrocarbon
liquids, or the organic matter in this sectlon is still diagenetically immature
(Teble II). .



The ratios of cyclohexane to methylcyclopentane were only available for 5
samples. Gasoline yields were too low to give an accurate measurement of this .
ratio in the other samples. The available ratios do not indicate that any produc-
tion would be limited to.dry gas, but are in the range of values that could be associ-

ated with either oil or gas generation.

Kerogen

Kerogen alteration ranges from 1+ to 2+, suggesting only moderately matured
organic matter (Table II). Presumably the subcurface thermal conditions here have
not been severe encugh to have destroyed any existing accumulations of ligquid hydro-

carbons.

Several kerogen types were recognized (Tabls II, Fig. 1). A possible vertical
zonation of the section baced mainly on types of Lerogen is suggestied by the dashed
lines on the strip log at the right side of Fig. 1. There is not enough control to
define these suggested boundaries accurately, but they would probably correlate with
major vertical variations present in the cuttings gas as shown by the strip logs at
the left side of Fig. 1. The kerogep assemblages do not suggest either an exclusively

cil-prone or gas-prone section but rather a mixed oil and gas source material.
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FIGURE 1. GEOCHEMICAL PATTERNS — ESSO 16/1-f WELL, NORWAY.
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542597C ov 1681, T24,46 734,90 111.66  142.13 1713.15 3395.13 5044590  50,21.22. 3. 4. 42.43. 7. B.
542970 ‘:, 7950. — ,1059.29_,}}.!912__. 534,65 . ILLT9____330.52 __ 1093.08 _ 796,36 60,7820 . 39419.3C. S. Te 31,49 8,12, . __
S429TE & BOUC 872,27 330,08 332.11 39,83 60.63 762,65 1634.92  46.5AT5  54.20.20. 2. 4. 43,44 5. 8.
$4297F & BUSO 779,53 __262.% _306.47 36,71 58,56 683,96 _ 463,58  48.7337  53.19.21s 3» As  6].45. 5. 9.
542976 4 8100 3.42 7,30 T.08 0.16 6.38 1.92 5.3% 35,9550 6A. 8,20, 3. 7. Y6.56. 8.20.
542970 4 BISC . 42811 235,50 264,79 I0.45 _ 43.07 _ _SV3.61 . 300192, 57.2T10 __A3.24.26s 3» Se. 41ledbe 5p B,
532971 & 8200 02,347 25U 81 274.31  2B.79 47.83 601,74 1504.08  40.0071  60.17.18. 2.73.7 62.45. 5. 4.
o B02he38 356,73 85,15 9%1.61 _1967.99_ AT,968] | 52:18.23. 3, 4, _38.48; %a Fe
1292.€8 396,48 60,55 851,43 2143251 39.7213 60.18.17. Z. 3. 67,424 4 1.
A 1353.45  361.63 362,15 K4.61 65,85 €34.24 _ 2187.89 38,1333 &1.17.17e 2. 3. 83,445 Se
3 1115062 #17.74  T58,6C  151.45  245.06 T567.83 2683.4%  5B.4259  42.15.28. €. 9. 26.48,10. u.
4 838,56 334,43 4A3.79 _ 69.98  109.88 1002.08  1840.62  54,442%  46.18.2b. &, 6. 34,48, V.1l
4. 299.16 624 Ch 54,97 15.46 23450 195.95 486,11 40,3098  %9,13.20. 3. 5. 32.48, 8.17..
DAFOE & 8550 . BeY.R1_ 196st2 211,10 A336,30 . 35,3697 64,15:16e 2 3. 41,43, 6, Be
5434 6F 4 #8607 211437 4T.%9 75.«, 386.41  42.3132  58.13.21. 3. 5. 31.49. B.12.
343466 & BICO. 1146033 469.11 | 613,37 104,20 |;9_,51 ;zzz.n L ZA6B.S2 53,5820 46,19.25, A by 35286 Bells
S4346H & 8750 683,93 ¥30.30  113.85 150057  1678.65 - 35901.41 46,7407  54.19.20. 3. 4. 41.43. T, %,
543481 & HBID 631,17 T28.61 __105.27 1%.82 1600.87  3347.76 8728291 52,19.27. 3, 8. 39.46, T. B,
4346) 4 8650 1660271 493,67 565,53 0I5B 134,83 1285.,41  2946.12  43.6306  57.17.19. 3. A. 38.44, 816,
54346 A BIOC  2093.08  897.% H50.C6 . BR.14 106,96 _ 1343.10 363408 42,4376 58.19.18.
Si3uen & [ 1295.26 432,47 356,83  37.79 50,81 80,20 2175.44 404608 604204164
346l 4 B95C 37,47 44,51 . V08,07 _ }3575.24 _ 4626960 $5:2119
4 BT.48 121027  1355.07  2376.07 0299 43.22.26.
4 45.00 86,89 669,58 1J06,51 60,5178  40.20.30.
< 30.88  4n.45 AB3.19  -1117.31  43.7828  45.18.20.
K3 S 20.26 . 2T.BL _ F¥5.F6 313496 51,6817 48,18,25.
4 82,47 126,50 126777 208137 £1.5C13 39.21.30.
hd 88,97 179.85 . 33.39 5_2-01.,_}25.;%_ 538,41 55,6967 _ 45.14,2%
S43aTh 4 .56 14413 04,1 139.81 67,3557  33.15.36.
543475 & 5,60 6.21 95.% 218.83  47.8422  53.17.21.
ShIAE 4 T6.13 74,65 31,07 431.37 43,9548  «6.11.21.
5A38TD 4 8 8,51 118,74 436,50 4029415 _ . 60,14,19, 35¢4 e Balln__ ..
B434; 4 13.27 18,13 130,59 331.32° 39,8150 61.13.17. 34,42,10.14.
B434TF & 0. _._ . .83, u_n 15,36 14651 874,83 31,3396 __70.12.13 2, 3y __39a83. Bad0u.
543476 & 960t “18.68 23.56  5.90 5.68 $4.80 214.15  25.589% 7. A.11. 3. 3. 34.63.11.12.
5434 & 945 be 69 5 £ k2 T.312 9,
43871 & 9700 2441 0.62 0.67 665 36,00 18,4261 81, 8 1. 2, 2. #5.36. 9.10.
42514 4 975&..__ 24:59 3,98 3,61 S2e1) 182,27 39,0758 . 50alTelde 2s 2a 894802 S b0
54357 & 237.13° 76419 3,34 498,53 807.71 11.4738  39.24.29. 3, 5. 39.48. 3. 8.
SAIOR & vaso - CR7.08 . 15,36 21.80 _ 268.32_ 4B9.OR _ 54,802° _ 46+23.264 3% 4. 398V a be Ba. . .
A3 & 990w 163,23 17,76 25.B7 318,98 833,68 45,4586 54.28.20. 2. 3. 45.43. 5. 7.
543478 & 9950 14,51 2:5% 3.1s 33,54 160,57 23,8950 76.10.5Ce 2y 2o 4T:%3, 8y 9o
43470 4 10900 103,86 12.75 17.91 219.60 378,78 5749156 &3.22.27s 3s 5u 39,474 6s Bo
B43470 4 JOUSE 198065 | 23064 36,31 420,08 789,21 SA.6ITE._A3,21.26. 3y B 39048s By Sa
843470 4 1010V 6.13 .78 198.76 36,0765  70.10.14 2 3. 3be47. T.i0.
543472 & 10150 8457 L39.2) _ J814T0 | 210671) 72y 85124 4. 63 22443¢K3220a .
43484 4 12290 13.31 145,29 276177 $2.60B8  47.1%.25. 4. 5. 36.%8. Y. 9.
S434ns & 1325¢ 1,91 7. 7 480 918 L
$434BL & 1930y b7 10,32 7.36 25,91 121.98 21.F172 15+ Be 9. 2. 2.  #Ced3. 8o 9.
543580 & 1035 105.45 __ 23.10 ___32.83___._ S.11 $25 . __08.89 __ ATA,D4 _ 39,5147 _ £le13:39 3s 4a _3424Ts Qadian..
348 4 1UADC 136,66 2u.86 21.5¢7 3.7 5.19 51a25 185,93 27.8641 7211012 2. 3. AT.A2. 7.10.
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BEE [F
Cl-l'.'Q EYDROLALZOS AMALYERS . LOTTIXGS DIIY
.
R JCE¥TH CAS CONCENTUATION (VOLUME CAS P73 MILIION VOLIDES CUTTINGS) CAE COMPOSTITION (FERCUNT) RUTLS
WETHART ETHANE FROPANY xso. WET TOTAL TOTAL CAS WIT GAS
BUT.
€y ;) (« «c, ) (u: ) (€;-C) €,-c) €, C, l A ]c,!c)lul.lnc‘ c_‘[‘c“l,;,‘
542734 12T Te20 . 1189 35,89 1, 0698 _99,0.C0.00.C Yo 1243 To1bat0e
342739 2.9 9.40 13,63 437,65 2.9108 7 797.0.0C.9 1. 2. B.13.19.80,
$4273 12,56 29,11 539.11 3.130)_ 97,0,60.0 1. 2. 1(.10.18.62.
LI EC] 77.30 63690 4.2863  $be 1.0.0 1. 2. m. 1.76, 584
842734 ... 14,67 370.87 2.5697 _ 99,0.00.00.0 }, -
34275 73468 804,86 2.9420 ~ 97,0.00.0 1. 2.
S42TIN & 6 L 2T TT 656,97 3,2604 _98,0.0 e Lo 2. O avean,
542730 . 2 . 22.50 T T3047.30 2.1483  99,0.0C.00.0 l. 1s. n 18,56,
$4273% & 2100 su,eo 1.68 1.25 2.39 9,08, 18:%0.  529.70 ST210 _98,0,00,00.0 2. | 1486
B42748 & 2200 ENT 10.97 17.87 SAT.47 3.252 §740.00:6 1. 2. m.n.n.bz.
542740 &4 2300 _ o BeAT 620 | 10423 | 665,43 1.8373_ 99,0,00.00.0 ). i%:1 £3.) I—
TBa2i4F & 7249 4.61 17.46 26.47 182,47 13,3820 97.0.00.0 1. 2o T.10.17.66.
Ba2T4H 4 2500 Se90_ ZX.3____ V6,30 _ 190.30____4,3400 _ 9%,0,0 1o Jo. 3s . 4s)Talli62e
94274 4 2600 .88 22,07 34,62 1390.62 2.4895  98.0.00.00.0 2. 9.11.17.43,
54274 4 2700 1,18 22,96 41,92 $20,3 3 1
F2744 &« 2800 0.%0 3.09 6.8 61,85 10,6388 90, Lo 3a ks 5. 13.26,14.47.
Ba27ee 42900 43 T,8C %,93 . 36,73 32,91, 397,51 93,3078 94, Ky I« le 3o 1Ca28ndS5eBle
T84274 & 3000 21 .73 FPET 51,48 1206.92°  4.2629 95, 1. 1. 1. 2. 18.78.13.41.
8542758 &_ D100 _Jn;.bo . )g.09 8.98 5,91 19,62 84000 1236420 3,608 96, s 34040 2o 23.20.13,%8e0
842750 4 3200 758,00 s.87 3.8 0.32 T.42 9.78 80T.76 1.2082 99, 1.0.00.00.00 50.32. 3.15.
T5F 300 490, 8 I 1.29 9.15 0,51 2,89 §98,69 0, i o
S42T5H & 3400 322.60 3,27 3.30 0,62 Yo24 8,43 %31.03 1.5674 96, 1. 1.0.00.0 39.39. 7.1%.
42753 4 _ 3500 84440 4,07 2494 Q40 1248 8,09 593,29 14984 99, 1.0400.00.:€
4275 & 3600 483,00 1486 1.3% 0,71 2.16 6.06  489.08 1.2431 1000500400, 00,0 3122212354
.&212&4 _2790 953,60 x.a:_ 2235 0L 11445 Xhe?3 . 17919 99:0:00400.0 Yo . Tel3edTabde .
32756 4 3840 481.8C 2.56 2,78 10.67 18,55 $00.35  3.7073 95, 1. 1. 1. 2. 18,14.15.5%.
542758 & 00 7,20 & 9. &
42768 & 4000 37140 &.51 2.91 4.65 16.38 28.45 399,85 T.1150 93, I. 1o 1. &, 16.10.16.58.
382260 & 4100 . 1272.,U0 . 3.0} 3.35 L] 17.48 20250 1300.50 _ 2,191%  99.2,00.00:8 _h .,u.u. 16efda
54276F & 4200 S4B ,40 3,98 3.69 5,21 18.18 31.04 579,44 5.3%69 %%, 1. le 1o 2.17.58.
62766 & 4250 1128,0G 2,30 ___ Re21 2431 20.30 l"-l! —1145,18 ‘_L.:oo.l_.__w.n.m 0.0 1. _u.u.u.u.__
542761 4 4430 1677.60 z.ss 3. 3n 4.39 n.«a 7.7 m 5.37 1.8286  99. 0.0 1» 10.12.16.624
Tex 4 4300 &40
ShIToM & 4600 427.8C . so o.az 0.0% o.‘z 2.83 uo.ez 0.6571  100.0400.10.00.0 53,29 34154
SA2TeD & STDQ_ 444,60 _.__h’*l Ty 4] 0,09 D76 3,47 A48,0T  O,T743 _300,0400:00:0020. 400350 30220
842760 4 4800 468,60 1.6 2.09 2.61 9,48 15.86  ABe.46 3.2737 97.0.00.0 1. 2. 11.13.16.60.
842944 & _490C 60} 42¢C 35 g; 438 4239 15.30 27,70 628,90 46,4044 954 Mo de By 22 13216906453, .
542940 4 5000 855.60 4. 67 4.34 2.88 10.73 22.82 878,42 2.5978  98. 1.0.00.0 1o 21.19.13.47.
542940 _&__ 3050 852,00 2.39 1,33 Xy 5,07 2:26 564,76 2:1727  99.0.00.00.0 9.
S4256f 4 5100 603,00 .79 Z.0L 5% 5.0 T4t 614,41 T.8570  99.0.00.00.0 lo  Zhe1Bs13.4%5.
_84294F & 31350 1319.53 T226 2:48 $11 £40 7258 1337.1 AT 99, x.Q.oo.oo.o__n;x‘.w.:s.___
342946 4 5200 368,40 4,04 1.83 «02 3.2 0.17  3ITB.5T  2.6882 98, 1.0.00.0 1. 0,18.10.32.
2948 & 8250 433,80 1,68 4,45 817 _881.97  1.8485  99,0.00,02.0 Ju _Z1e18e11,54s
542941 4 8250 465,60 1486 1.07 1.0 A.67 2,62  A74.22  1.8176  99.0.00.00.0 1. 22.12.12.5+.
4, 0 2 . 13 2
84208 4 3400 396440 1.47 2410 (X1 33.71  A09.71  3.3481  97.0.00.0 1. 2. 1C.11.15.64,
DA 85450 4B, 33 902, 8453 96 14040 1a2a  16432428" 0
542945 4 3500 781420 4,064 S.89  20.87 36,00  817.20 4.4052 95, 1.0.0 1o 3. 15.11.16.%8.
.592?01 _i_Jiﬁ'..____J}.L-l o9k 20.98.__ YI2a1B __ 2.7169 e La028040 .. 235130l 0etca
420.6C 2,78 4.8 15.87 2655 44T.15  5.9375 93, 1. 1. 1 13.10.17.60.
so_z_vg, t sasc 43.20 64 ) 60,35 9 2,
84264374 s700 469,20 3416 5,36 19.68 31.53  300.73 .2967 93, 1o 1. 1o 4. 9.10.19.52.
842948 & ST50 453,60 3.72 4,58 22,64 6214 9 695 s 8.6
832954 & 3800 512440 3,76 7.01 2.9 36,24 5AB.G4 +6053  94.0.0 1o 1+ &a 1.m 19.&.
342958 & 5650 __ 485,20 4.79 o 44 2493, 42.74 227,94 5,8753 94, ). 1s 1, LR ]
84295 ¢ 5900 630440 417 6,42 Z1.91 36,31 86,71 41894 96.0.00.0 1.3, 10.11. u u.
_BAXISD & S95C 715,20 316 237 19.11 3 5,56 4,07 1 Tel0e18e863s
Sa295 & 6D90 7£3.29 .14 W 71 3.6) 21,85 185.05  2,7832 vs 0.00.00.0 2. n.xo.u.ez.
S4295F & 6050 B64.C0 2,82 3,81 13.8% 25,61 889,61 2.87 0,9
342956 & 610C 577,60 145 197 6,49 12.40 590420 w1010 vo.n £0.00.0 Lo As12.16+684
542954 & _ 6150 108 1.18 5.0) ToT) 5$99,3] Je2865  B9,0,00.00:0 1y $,0401%.85,
842951 4 T 6200 1.86 2.74 10.30 15.87 595,47 2.6651.  98.0.00,00.0 2.  6.12.17.6%5.
By7954 4 m250 381 . h&Z.._._lxﬂ_._llz!LQ-_lz-Zﬁ L T1%,h4 23,0912 97, 1.Ce00sD 2o 17.15.14,%,
54295C & 639U 5,58 4.98 17.68 u.u am.n 402779 95. 1. e 1. 20 16,18.14.52.
34295 & 635C 133440 1.C6 |.n 1,56 5258 9% £0
S4295% & 640U 552,00 327 4.28 3.04 9,11 19, 1o 37t 1o 3.4457 95, 1. 1. de 2. 17422.15.46.
S4TIN & 6450 862,80 1115 8,14 4,78 12,89 38,96 . 899,76 &,1077 96 le ke Yo _le. 30022213535
542951 4 6500 820,80 11,15 10.00 5.51 13,74 40.40° 851420 4.6911 95, le 1. e 2. 26.25.14.33.
BAZIP 4 8550 | 672.09 . 5,40 6,81 4220 10,94 23435 . 699,35 95, Re Qo e 2 Rs * S
842953 & 660C 891,60 T4, 69 17.95 1.7z 13.58 53,96 945.54  5.7066 94. 2. Ze 1s 1o 27.34.14.25.
54295% & 6550 629,00 12,28 35,75 4,99 3,38 3 9, s
547968 4 6700 1633.60 58.91 91.93 32,74 3.2 Z15.00 1253.06 17,1588 82+ 5. To 3. 3. 27.43.15.15.
542948 & 6750 T60,80 48,25 1C3,1% 151 33,90 223041 98427 22,704 2246211
842960 4 680D 786,00 39.€% Y4.15 .00  25.92 164,72 950.72  17.3258 82. 4. 8. 3. 3, 24.45.15.16.
B42900 g,,gn?_._‘BLZQ 36-2} Tb6,06 5.59__ 29,89 X61:79 894,99 15,747 . - LTS LT ¢ P
S4296E & 6900 89 w. H 485 906 27,92 626,72 4.4369  95. 1. 2+ 3. ke 14.37.17.32.
96F £95 ~ 8 2 £3 S
52566 & Y000 1665.50 5.84 u.u .99 12.82 39.77  3I05.37  2.3320 98.0.C 1.040 1. 15.35.18.32.
(542968 & TINQ . 123,60 [ S ¢ 2 9, 920 22 32 da 20 23237018260
542961 & 715C %33.20 12.07 5,49 .02 33,22 486442  7.1222 93, R 3. 1o 2. 20.36.17.77.
352960 4 T2 VeT20 | 32,34 148,43 86, 88,06 .. 89526, 39,3282 $0s Falle b Be. 23.42.15020e ..
suw: 4 7258 B6Y.60 #3012 171.57 69,04 104,69 34,42 . 1296u02 33,5195 A7, 6.14. 5. 60 19.41.16.24.
2 ahokl; 178,06 267.3 ; -89, 3 Y 215,
sl.zwc & 356 136k.06  251.76 u1.m T61.00 241,17 . 1140.96 2305.00 45,5665 5%.10.1%9. 6,10 22.43.1442)»
32968 A4 TH00 252,87 29903 B04TY_ . 38, a8E . 218.09 1470, [2TL 6% _2e 3. 2 5 P 3 £% 1 TSy P u—
342963 A V45D T92.00  165.05 201,00 155.%%  221.58 T24e47  1316.47 42,7736 52.10.1%.1D.15. zo.za.zz.so.
DA206P 4 TSI | _8U6.00. 19116 | 594022 249,39 335,81 137058 . 2174.3 134027, 9, LYLERS L]
242960 4 1550 210,00 T2.66  T21.62  80.35 119.57 u&.u 0418 T0.1781  30.10.32.11.17. 15.45.18.24.
42964 & VT30 13386 % <o, S 4BT5 3
542974 4 T80V Tat .40 TITT 20794 €357 100.49 435.11 118237 36,8618  62. 6a18. 5. 9. 17ehB.12.23.
542974 A TB5U 34520y 27,97 58,96 15,58 36,00 141,51 __1593.1% 2808 __ 91, 2o Ao lo 2...20 P
4297 4 790U 855,20 250,69 855,06  254.15 444,69  1813.83 7678.73 67.7011  32.10.32. 9.17. 14.47.14.25.
54207 & 795 _,_.H}*;W . 34.98 121462 _J’-SQ.._ 0281 . 276493 __AD3LaI1 . 15,9982 84%s 2a T .@s e 13.42.14.30, .
Se297 4 BUOC Co40 1¥5.26  412.04 104 16" .s 820,99 1%81.39 s;.som u. T.26. T.12. 14.50,13.23.
4 5 7 "
242976 4 8190 520,40 1C. 80 67.99 26,78 ss.ss 161.22 Ta1.62 zo.ezaa ao. 1o 9. 3« 7. 7.41.17.35,
56297 & B15v  $03.67 | 30,34 108,07 __3led6 . _61.69 . _ 231,46 . $35.06 2V NTI__ 12 Sadds Aa Ta 1340380278
54297 & 8200 By 87.63  35B.42  95.53  199.19 T42.7T  1450.77 51,1983  48. 6.2%. Talde 12.48.13.27.
Sa297d 4 8250 | 851,40 __51.S7T _23%.61. 204 138465 .. 496413 un.nJ_zzn__sﬁ..s.zl. B
5420 & 833y 1C38,7D 785.53  179.45 uz.n 1395,09 2633.09 60,5 9.10.30. Tol4.
543464 & BISu .97 gno % 5, 7C  1369.19  2277.39 ae.un m. 8.28. 8.16.
54346876 B4TL 3 104231 zz: 584,95  1322.95 %4.2155  S6. 3.16. B.17
543460 & 8450 69¢.3C 6,27, 9,18
SadheD & BSOU EL3 973 Zl.46 68,37 #57.57 10,3074  91. 1. %. Ls 3. A
SaMeL 4 8550 625,20 51,56 17,41 34,85 137.18 762,38 37,9936 82, 3. 8. 2o 5a_ 17.85.13.25.
Sa3enk 4 BLOO 652, 80 3,93 2,35 27.56 T 68G.36  #.0517 9%, 1¢ 2. 1e 1o 17.40.13.306,
543466 4 8700 625420 B1.63 _111.17 __ 324,68 __1009.88 38,0916 62, 5.17s S.1ll. 13.. 3.29.
36346 4 E750 B16.T% 169.63 306,81 121877 034,77 59,8972  41. B.2B. B.15. 14.47.14.25,
543861 & _BBOC 48,80 121,12 217,51 898,23 1647.03 34,5363 &6, B.26. T.13.  15.48.13.2%,
543a60 & B85 $48.TL 30,32 $6.92 230026 BIBu26 26,2177  T5. #.12. 3. 6. 11.A5.13.25.
543440 4 BI0Y ___ 912.02 9 JCB24  §94.87. _ 96T.IY_ . R8T9.TL. 514064 4921025 6.10s _2M.A%,1]
Sedeex & [4 841420 122.61  230.49 7 1170.68  2011.88 58,1683  43.11.29. 6.11. 19.51.10,20.
Sedeel 4 8950 _ 739, 77235 13839 . 815,94 _13%%,04. 43,8520 54« 8:225.6410s 1T.%8413222.
B4346¢ 4 930C 612,00 19.3% %153 182,55 V94.55 22.9152  1Be Aells 2. 5. 19.47.11.23.
S4346% & 9USC #12,90 8,60 32,40 78,37 &9 F s o
S43400 & 9140 453,80 8.83 16,63 17.76 ST1.56 13,6048 864 3. 6. 2. 3. 22.63.11s26.
S43460 & 9150 1863,30 L2 9.4} _ 38,20 1898.20 4 9By 1s 1r0s00.0  25.3%.11.
843660 & 9200 624,00 T1.12 27,51 103.85 727.85  14.2680 8%, 3. 8. 2. 4. 18.45.11.26.
S43462 &4 9250 1826.00 B.02 4,43 A.89 JRaAL . 37,58 _ 1861.%4 2:C186_ 98920 1e0s0 1o 3643202030 .
S434T4 4 9300 585.L0 14,51 67,44 21. 26 42,04 143,23~ 730.23 19.B882  80. Z. 9. 3. 6. 10.46.15.29.
$43478 & 9350 595,89 13, % s 7 g s
A4 4 9400 525,67 4,78 Bosl z.xo 5,45 20,74 S54b.36 3.7961 98, e 2400 1. 23.41.10.26,
B434T0 4 9350 _618,L0 Foos 15222 :m# 1230 _AG.e7.__ 85 1788 9%s la Ze Yo.Zs. 203l
343476 & 9500 1632.00 B.90 5.81 3.12 5,41 21.247  1653.24 1.2847  100.0.00.00.00.0 23,27.15.25.
S4W 4 9950 690,30 3.63 5% LR a0 15062 __J0%.62.  2.2136  IT. Lo 1eDa0 .1 23.30aR428. .
KT & 960C £72 .06 S.é0 s 3.41 $.02 20,23 $92.23  2.922% 97, 1. 1.0.0 1. 27.31.17.25.
SAITE & 9650 s 5,06 [ 8
SA34T1 4 9700 688 . B %13 9.15 5.58 7.63 27,49 16,29 3.8378 96 1. e 1. . 19.33,20.78.
B4362) 4 SIS . LTV 14418 L33.31 %21 . 16,73 u.«n__ 152-!1_ 922540 | 9le 2.9, 1o 2- L /L3P b 7Y ) PR
S434% 4 980C 752,40 26449 78,11 17.74 39.30 1.24 %13 1708480 82, Fo 9a 2. As V6.49.13.2%,
S4341L. 4 9830 B9R 4G 17.35 Sl.T1 1502 . _3ka0% . 31%.22__. ns.oz -14s)b13 . Bbe 24 B 2- IR & 15 - 29 & PO+ 7 UN—
5434 &  99Lu 792.00 21.26 B2.45 2037 40,70 171,02 #73.02  19.589%  Bl. 3. . S 1ho4B.12.26.
54347 & 9950 662,50 8,9 15,30 554 021 31,
63473 & 15000 STRIL L) 33.31 9. 70 16,76 BOL26  I5B.26  10.564T 91, 2. 4. S 20 23.42.12.23.
54347 4 15050 LA78 44T 18,06 3232 . 2012 . 20,48 _ __ T7.00 _ 553.40 13.9264_ .03 e fa 2e 4. 184824322270 .
543473 4 10190 75608 5,49 .78 3.68 8.1 29.12 705,17 3.7089 96, e 2:0.0 1. 19.4C.13.28.
B43672 & 10150 1786,L0 3.9 287 389 L 2.76 . 10,37 LATRLIT __0.5766 _10040400.80.00:0 M‘.Zl Ba2Te -
3430 & 19200 638,00 B. 14 2.2 s.78 12.2 u.n 682,81 6.85564  93. e 3. 1. 2. 2.26
s ) 934 % 8|
543460 4 19300 684..00 5,49 13.71 6.29 $.52 n.m TAB.0L AeT366 95, 1. 2. 1- 1. 16e4le16. 254
543480 4 10330 _jadL .60 .,_._5-“ ___<1-2! CooaC5  ROBB | Zus4D__ 1301s ‘ 9. 100: 0002004000 2703601%e220
436t & 19650 874,40 10.26 #.84 6.87 20,87 353,27 S.2180 9. L 2. 3 1. 24.3%.17.06.
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N TARE 1L
v
€,.C, WYTHOCARBOW AWALYSES - COTTIRLT 4N 410 SHA7E
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BAMILE IR JUTITH GAS CONCINTIATITR (o [0 AF LA PRR WIELTON VOLINCS £ TTINLE, AR
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BUTARE BUTARE
«y «y) e,y (nc,) (G ££,-6,3 €, l € I:,!CIFQ oc ¢ ’t !n I
» S427368 & 1300 3195.0 333 73.0% 3218.20  L.TESY  IO0L0L07L00.00.0 14 19, 14,53,
342730 4§80 5271.56 1.42 15.94 54347 2,92 7s 87,000 Yo 29 9,13:19, %9, -
34713F & 1500 560415 7,17 21,42 BA1.5T TLAE30 97, 0.60.0 1o, 01,1061,
542731 & FBNC 620,18 _ 5,20 21,86 64T T2 4.25T8  Qb. 10,0 19, 7,016,380,
542735 & 1100 459,866 1,90 14.76 574,42 7.569% 99, 0a 60N 13.11.19.57.
S42TH & 1800 B63.41 1,43 _ L 2682 835.03 __ 2,7124  92.0.00,0 6.12.19.63,
S42T3N & 190 £35.98 2,60 } 27.9% 863.87 3.2264  96.0.0 1. 9.23.20.48,
$42737 & 2300 398,11 6. 82 30,59 6q16:61 07593 _§10.0.(1,C0.00.0 27.11.17.%%,
TEITA & 2100 544 CT 14,48 356,95  2.6621  98.0.00,00.0 2. 33, 9,16.62.
542748 & 2200 _ S%6.86 R 18,48 TTRIS.34 23,2109 97.0.00.0 1. 2. Il.11.37.61,
342730 & 2300 639,73 10,45 670,18 15592 99.0.00,00.0 1. 15.12.1%.60.
S42T4F & 2600 Te1,89 26,89 88,78 2, B, 917,66,
Sa2Ter & 25007 T3es9.el 4876 331817 1a T.19.17.57.
42743 & 250 £705,60 64,90 _5110.%0 99,000,009 1 4414
Se2le & 2700 829 43.85 613.04 94, L. 1. 1o 3. 13.17.17.83,
Saglek 4 280 59,0 Ba79 . 65,80 8992y 32 ks Br 154264142450
84274F & 2800 570,74 g 33,03 0377 98, 1. T, Lo 3. 11.26.15,50.
_S6274R & 3000 ~Jlgt._1._._9422 4,23 6,76 21,36 .51-60 121595 . 427436 95, 3o Je Lo 2e xn.zo.n.u.
$42758 & 3100 194G .40 9,99 6.23 20.49 50.01 1990.41 2.5125  97. 1. 1.0.0 1. 12,41,
542750 & 3700 2407,88 jo,w 5.98 0,30 2,08 20,01 251569 1o1136 9% 1,0,00:9%.0 m. a_2s T
Sa275F & 3300 $19.17 .10 1,37 0.14 Cubb .27 523.44  0.8156 100.0.00.,00.00.0 49,324 4.15.
_5427% & 3a00 943,50 3,35 3,45 0.70 1228 9,04 852,54 . 1.6360 _ 98, 1. 1.0.00,2 39,38, 8,135, _ _
842753 %3500 616.05 4.a7 3.1 0.50 1.65 s.73 625,78 1.5568 99, 1.0.00.00.0 46.32. 5.17.
_562T5% 43600 500.14 2,06 1231 .15 2423 . 6,41 506,55 1.2653 _§n0,0.70.00,07,0 32,21¢1Z22352._
42758 & 3700 1321.68 3.3 3,33 .49 13.17 23,36 1344.98 1.7323  99.0.00.00.0 1. 16.74.15.57,
542150 & 3800 13545 b, 85 F Y4 .18 1203 2388 799,13 229631 9Ty 1,0,0040 2e
842758 & 3900  2859.75 12,82 5,65 &,10 22,33 47,50 2907.2% 1.6338  99.0.00,00e0 1. 27.12.14.47,
LPAZTED & 4000 . 823,84 6,31 . 3,21 4,79  §Te34 . 31.6% | 553,49 5,6976. 94, 1, le e 3¢ Z0210.15.85¢ . .
54276D 4 4100 1287.%0 3.38 3.46 .51 17.86 29,24 1316.78  2.22C6  99.0.00.00.0 1. 12.12.13.81.
S427¢F & 4200 393,83 &, 52 .88 5,29 12,33 3224 626209 S521494  94: 1s Ia le 3s _14,12,16.96. .
842766 4 4230 118345 2,81 2,38 2.33 10.37 17,69 1161.14 1.5234 99,0.00.00.0 1. 15.13.13.%9.
- ug 1 1706,70 3.20 3,57 4,52 18,00 29.33__ 1736403 1.5395 99,000,000 Lo 1kel215402,
773,08 6.33 .79 5,67 19.12 35,91 €08.99 4308 95, 1, l. le 2. 18.13.16.53,
s«zlb-\ 4 apuu 437,861 1,65 0,96 [ 493 72y Fe49_ _433.80 0.73" . 100,0.00,00,0040 . 52+30s 34)%s_ .
842763 & 4700 459,54 1.58 1427 [ ¥] 0,80 3.77 463,31 0.8136 100.0.00.00.00.0 42.34. 3.21.
562763 A AB0Y. 480,01 1.8y 2y14 2,62 9,54 18,10 A%, )L 32452 97.0400,0 1o 20 13ul3s16460a__
542964 & 4900 631,79 3.9 4,47 Y 15.47 28,30 660,09 4.2872 95 1. I 1. 2. lho16.16.54,
42940 & 0 695 s 3 &6 97 127424 09 __98 0 1. 32,1 9
S4Z940 4 5050  2602.38 15,64 5.04 <.22 9e47 34,87 2637.0%  1.3147 99, 1.0.00.00.0 46.15.12.27.
_54294E ) A9 13,18 T85.18.  1.7686  9B. 1,0,00.0 1. 29.18.K2.40. .
54294F & 5150 3997.04 20.% 3.94 2434 T.46 38.28  4031.3Z  0.8503 99, 1.0.00.00.0 ®9.1%. 1.22.
$4294G _4& 3200 376,17 LPSLY 1.87 104 3232 10438 . 386,55 2,685) 96, 1,0,00.0 Is _40,18.10.32.
542944 4 5230 505,27 3.22 1,65 0,98 .97 10,807 $20.07  2.0766 968. 1.0.0040 Y. 30.15. 9.46.
42941 & 530 A0, +97 03 4389 8.79 . 478,9% S2 __99,0,00,0040 ta 22.13,1
542945 4 5350 WGLa 14 Z.1% 149 1.61 6. T8 33,03 B03.77  R.3879  9..0.00.00.0 1. 18.12.13.57,
54294K 4 _ 5400 40426 245 1.3} 2.12 8.87 13,95 _ AJ8.21  3.33%5 . 97,0,00,0 ke 2o . 1001115264, ..
542960 & S450 8T.12 2.7 2.4 3.0% 11.25 19.45 508,57 3.8395 96, 1.0.0 Ie 2. 14.13.16.57.
LSA29MM & SSUD. 2568,72 13,59 6438 1252 25,98 B2aA2 __262141% 149999 98, 1,0,00,Q 1. 2001214548,
42300 & 8550 TiB.83 5,09 2.39 2.87 11.08 21.41 00,24 2.6754  98. 1.0.00.0 1. 26.11.13.352.
9 9 A
56254P 4 5650  1249.9% 2469 1.82 3.18 9a T 17.43  1267.38  1.3733 w.o.eu.on.o 1o 15.10:18.57.
542943 & 5700 477,35 2295 3.2¢ 5,89 19.79 31.83 09 3 s
. 429 4 5750 456,15 3,34 374 6.59  22.66 36,13 492.28  1.3382 qz. Tohe 1o 50 6i10.1B,63,
842954 & 380C 566,43 3,46 & 4 38,92 . 607535 £,4030 93, e 4 fe %o 9u1la)Bubla. ..
542958 & 5850 978.62 8.01 5,73 8.24 ZT.2l 49,19 1027.81 A4.7858  94. 1. 1. le 3o 18.12.17.55.
B4AP93C. 4 S900 . 037,92 5,23 4,68 0 6,81 3,16 39,88 . 1097.80 23,6327 9.n,00,0 la e 1340221708,
842950 4 5950  1013,84 4420 oT3 5,96 20,66 34,55 1048.39  3.2954  97.0.00.0 ke 2. 12411.17.60.
_54295E 4 6000 769,09 2,46 215 3,72 13,63 21196 791,05 2,7160 A,
S4295F & 6050 1069.08 6,52 2.79 3,90 14.12 27233 1096.41 2.4926  98. 1,0.00.0 1. 24.10.14.52.
542956 & 6100 584,82 8,52 248 . 1.98 8,52 12,50 597232 2,0927__ 99.0,00,002% e 4:12:16568,
Sa295H & 6150 559,32 0,50 .  l.t1 1.22 5,03 7,86 607,18 1.2948  99.0.00.00.0 1. 6.14.16.66.
342951 & 6200 623,16 1.9 2143 297 11,37 18,72 . 661,88 2.9164  96.0:00:00¢0 2o 10eX3albeble .
s«zou & 8250 7151.62 (577 3.87 W11 12.51 24.26 775,88 3.1267 97, 1.0.00.0 Z. 20.16.13.51.
-3 T 9 4 47,9 &4 hil
5;291 & 8350 1343,24 1.22 1. T4 .61 6.63 11.20  1354.4%  0.8269 100.0.00.00.00,0 1l.18.14.59,
3B 4234 3,00 9,15 19,94 TakS  3,4533 95s ke 1o la 2 1722235286 ..
suw« 4 6450 1010430 15.18 9,81 5,27 14,22 44,48 105478 4.2169 7. 1. 1.0.0 1. 36.22.12.32.
342983 & 6500 . 827.82 . l.3s 30,05 0 S.53  13.79 40, FL . 868,53 . 4,6872 9%, 1. le le s 28,R25.34.33.
SAZ95P 4 6550 IN3.T7 6.57 1.59 4.40 11.58 30,14 733.91  4.1067 95, 1. 1., 1. 2. 22.2%.15.38.
oy & b & S o 9 xJ 9 3
552958 % 665C 634,07 13,32 35,70 15.15 17.73 81.90°  715.97 11.4390  B9. 2. 5. 2. 2. 1b.e4 18,22,
542964 & 6700  1280.37 69,11 95,18 33,3} 32212 230,73 1511.10 15,2090 85, 5. 6. 22 22 32e82u1%e1%a. .
$42968 & 67150 804 .67 82.88 106.61 36,43 34,72 232,84 1037.66  22.4385 74, s.:e. A 3. 23.45.17.15.
542960 & 6800 898,67 47.48 79,01 25,73 26,75 178,97 107,66 26,6u¥5__ 8% &, Ty 29 2o 2To44e18215.
342960 & 6850 155.35 38,13 T1.75 25.88 30.23 172,57 __ 978493  18.5772 62, 4. 8. 3. 3. 22.45.15.18.
54296 & 5900 9 6 9 31,34 5,549, 9!
S4Z96F & $950 usx.za 40,21 Si.83  17.65 23.12 133041 1384.60  9.6346  90. A, 4. Le 2. 30.3%.13.18.

965 ¥ . L] 98,0,0 1,040 1o ¥5.5.18.32a
S4296K 4 7100 uxo.n 47,53 39.94 12,49 21,95 121.91  1732.18  7.0379 93 3. 2. L. ko 39.3%.10.16.
42961 . 65648, 2 %2,36 .13

- $429560 4 1200  2541.95 374,45 397.34  114.13 142,19 1028.11 3570.06 28,7981  12.10.11. 2, 4. 36.39.11.14,
S4296K & 775 3,6 o $2129 s 1.9 73,08 4908,7 o7, ki o &y 39.38,10.03, .
Sa296L 4 TI00  3341.40  AG1.65 466,86 127.21  171.69 1227409  #574,89 25,8246  13.10.1C. 3. 4. 38.38.1C. 16,
AZ96M & 7350 9320.7. 83 355,35 36 386,80 636,65 12957,36 . 28,0663 . 73:12.1Ce 22 3o 43,37 %all.
SA290N 4 1400 1356.88  30.52  111.61 46,37  T9.11 2BT.61 _ 1642,49  17.5106 82. 3. T. 3. 5. 18.38.16.28.
67560 4 J450 650,89 632,83 679,98 44,82 309,02 3866.35 TR327.24 43,1302 %36.15.16s 6¢ Vo 35:36,13.174
342980 & 930D 3166.52 1010.96 1420.64  A11.83  A494.92 3336.55  0508.07  S1.3144  40.18,27. he Be 30.43.32.15.
4 63 &_ 1350 5148, 43,18 S6,83 94,52 38,87 583,00 . 834,63 _ $79.8513  30.11.31.
34296k & T150  1590.82 339,28  $33.07 123.30  196.92 T192.57  2783.39  42.6459  58.12.19.
BA29VA & V8BGO 3882.98 360,16 . B576.63 . 94,14 156,88 1387,8) . 6B70,79 28,6925  T1a12:J2e Ze 3¢ 59_,_52,_1.
542976 % 7850 2815.64  $55.18 588,28  97.90  139.74 1280.60 4D96.24 31,2628  T0.11.14c 2. 3.
542970 & 7900 567,18 984,15 1589.90 365,81 586,82 3526.68  6073,86 __ 5B.0632__ 42.16.26. 6:10. i3. qd‘
852970 4 71950 159,68 372410  656.27 128,29  213.33 136999 3529.67 38,8135 60.11.19, 4. 6. 27.48. 5.4,
629 80! 517,67 843,34 T44, 15 43,99 50,16 1583,64 _ 3196,31  49.5459  50.14.23. 5. 8. 28.4T. 9
S4297F 4 8050 131658  337.89 54177  110.44  199.99 1190.09 2506467 &7.4769  53,13.22. 4. 8. 2B.4be 9.17a
542976_&__$100 623,82 11,10 69.07 28,94 56.03 163,14 786,96 20.7303__ %0, ). 9. 3 Fe 7038,
%2974 4 8150  1031.71  265.84 372.86  bi.01  104.76 803,27 1836.98  43.8366  57.14.20. 3. 6. 33.45. B,13.
362971 & 8200 16)0,34 340,44 832,73 124,32 247.02 1344,51  2954.85  45.5018  55.12,21. %x 8. . 23,48, 9.]8.
42975 & 8250  1672.98  #09.70  ¢87.70 116,53 223.B1 143774 3110.72  56.2189  $4.13.22. 4. 7o 2B.48. 8.16.
242978 & __BI00 2329,08 863,682 1141,97 217,48} . 423,32 2948,57  A776,60 512189 49,1%.28, Sa e 27,474 9,17
Sa3enk & B350 226).85 556421 _ 999,12 325,55 _ 424,55 _ _ 2203.43 485,28 49,3458 51,1722, %:10.  25.%6.10.19.
Sa3u68 & G400 1854.62 453,27 973,65 255,76  468.15 132,78 #006.40 53,7335  4b.11.24. bal2. 21.45.12.22,
S4366C & 8450 1528.54  432.59 940,15 274,73 416,69 2014,186 542,70 56,8538 4 . 47
843460 & 8500 879.36 The2%  122.95 25,17 44,96 264,32 1143.68  23.1113  11. 6.11. 2» 4 27.48e10417.
a5 AB6, 9,38 272,66 46,1 T6,42 612,57 098,88 29,1855 . T1410:03. 25 4. 36,44, 8012+ . .
B4346F & 8600 6417 52,59 B6.54 16.06 27,41 IBZ.60° 104677  17.4440  B2. 5. B. 2o 3. 29.47. 9418,
» : 843466 4 BI0O 77153 9.17 _ 785.1%  151.83 150,86 1706.87 _ IATB,80  A9,CTL5 51,1523, %5 Ta 30,46, Fo15: .

S4348H & D730 2728.76 855,55 1301.01 283,48  4571.38 2897.42  5626.18  51.49B9  49.15.23. 5. 8. 30.44.10.16.
543881 & BAOC . 2494.99 _ 162.86 11%6.%2 227,39 3%2.33 2499.10 _4994,09 $0,0412  30,]15.23. 5. 7. 46, 98

TEL3%6) & @850 2308471 S3less  670.58  131.90  161.75 I515.67  3824,38 39,6318  60.16.18. 3. 5. 35.46, 9.12.
SA3ISHK & B90D 3005.08 _ 893%¢37 3120.63  194.36 _ 301,83 2510.21 _ 5513,29 43,5136  3%5.16.,20. 8. 5. 36,68, B.32s
34345 4 6 213644 859,23 949,85  160.40  281.40  2050.88 A187,32 48,9783  S0,16.23. 4. 7. 32.46. 8.14.
S4348L & nvso 1610,37 430,66 _ 596,60 109,85 187,90 1320201 . 2930,38 45,0457 95,1520 %2 6. 33.45, 8,16, .
300 4 1633.00 554410  713,9C 106,82 162,80 1537.82  3170,62  AB.4958 $2,17.23. 3. 5. 3&.%. T.11.

- 543568 & mso 1048,93 74 1,; 385,73 54,40 86.29 J47.9% _ J798,88 . 81,6249 39
S43460 4 9100 1121.92  212.9  2%5.20 39,71 £9.5¢ 566,95 1686.87 33,5667  67.13.15. Z. 3. 38, 45. 7,10,
SEINGP & 9150 2118,00 03,37 49,20 2437 37,22 314,18 24732,16 12,9169 a.
543460 & 9200 1417.60 460,39  663.63 93.50 154,01 1371.82.  2789.22  49.1757  50.17.24: 3. 6. 35,48, T.1l.
LSA3AGR & 9250 2185.55 94399 194,28 38,28 64,45 392,00 2497,95 15,6928 . 83, &, 8. 2. 3 24,50,
843474 & 9300 630,66 . 35,75 117,68 29.80 56417 239,40 870,064 27,5159 7). 4:l4. 3. 6 15.%0.12.23.
543678 & 935 718,69 20,13 23,53 5,94 3; 83.8 902,91 20,3576 _ I9, &, 9y Zo As 27,45, 9,18,
SAIAT & 9400 725,95 79. 5%  123.89 18.23 30,10 251,76 9TTo71 2547499 Tée B.13. 2+ 3o 32e49 TelZe
S43AT0 & 9450 875,79 70,95 98,35 19,87 30,01 219,38 1095,17 20,0315  60. 8. 9, 25 3s  32.8%. 9)bs
SA3A0E 4 9300 1832.73 50,8 61,06 16.39 79.54 151,83 1964.%56  3.6505 92. 3. 3. lo l. 33.40.11c16.
B43ATF & 9550 1016.02 6198 9,88 13,85 19,26 164,43 1180,65_ 13.9294 %6, 5. 8¢ Je 2o 37,43 8,12, .
S434TC & 9600 231,35 24.06 .9 2,31 11,70 75,03 906,38  8.2778 92, 3. 3, 1. La 32.#0.12.16.
S434TH & 9850 3929,70 31,18 %65 14,18 23.39 04,23 4033,9 5838 97 [} 4
S434TL & 9700 18,24 #.G8 1.56 6.20 8.30 38,14 752.38  4€.5375 G54 lo 2. Ls lu  26434.18,264
543471 4 97150 199,36 . 44,93 57.99 12,29 20,40 135,52 . 934,88 14,6959 86, % 8, Ls e 33283, 9215,
S434TX & SRO0 1063,58 226,96 315,24 43,93 17,64 657477 172138 38.2126  B1.13.18. 3. 5. 38.47. 7.12,.
S43T._ & 98350 919416 _ 121.33 178,89 30,58 52« 8% 383,54 1302,70 29,4419  T]l. %aln 23862 €.
543478 & 9900 1156.70  199.38  24%5.72 38,33 6o 57 850,00 1706.70  32.2259 6B.12.14. 2o 4. 36045, 7.12.

% 399 A8, 98 9 9.8 8,09 4 k1 3 6j6l__ 9 & 9.

543473 4 10000 ©37418 103,49 137,17 22,53 36.67 299,86 1137.08 26,3719  T4. 912, Ze 3« 3545, 8.12.

_% 10030 025,53 176,24 230,37 33,76 26,79 A97,08 . 1322.89 37,5870 _ 63,13:17. Fu Sy 3%.8T. Tolla
S%3I4TD & 10140 394,98 27.22 39,51 1.87 14.30 88.90 983,88  9.0356 91~ 3. & 1. o 3ledbke 9ulbe
SAMT & 10150  1890,49 11261 20,03 35 11,35 49,58 940,07 25385 974 Yy 1,040 ke 28,80,33,2%,
S4dedd 6 10200 V66,88 61.07 €9.97 15.53 25.58 192,10 958,98  20.D316  80. 6. 9. 2. 3¢ 32,47, 8,13,

343068 & 10250 047,69 20,9 30,85 2182 10,20 89,8 T30 3.3968 98, 1. 0 44
543460 & 10300 766,27 15,81 24,53 40 1088 $9.72 835,99 7,109 93. 2. 30 ks Ly 26.47.34.18.

410350 1586,35  g8.39 40,11 0.6 11.B3 . 09,29 _167%,3% 53,3290 94, 20 2¢ e da  32:45:3% 030
B43eBE & 10400 $39.08 1.7 3178 B.5% 12.06 80,12 730,20 10.8387 1%, 4. 4. x. 2. 35.3%.11.1%,




Sample

Depth
(Feet) EFR No.
3200-3250  54275-D
Lhoco-k050  54276-B
6000-6050 54295-E
350-7400  54296-M
7900-7950  54297-C
8300-8350 X
9000-9050  54346-M
9650-9700  5434T-H
10000-10050 0
10300-10350 54348-C

#4 » Amorphous
Al- Algsl debris
H « Herbaceous

- Woody
- Coaly

o a s
[

TABLE II

Sample Descriptions and Results of Total Organle and

Visual Kerogen Analyses - Esso 16/1~1 Well Norway

(Lithologie descriptions by R. B. Hukill; kerogen by J. L. Morgan)

Gross Lithology of Analyzed Cuttings Chips

Claystone; mod.silty;tr. pyrite; tr.glauconite; tr.
mica

Claystone; silty; tr. glauconite; tr. mica

Shale; tr.silt; tr.pyrite; tr.microfossils;sl.calcareous
Shale; mod.silty;tr.pyrite; tr.mica

Shale; tr.pyrite; tr.microfossilsjtr.silt;sl.calcareous
Shale; tr.pyrite; tr.silt;

Shale; tr.silt; tr. pyrite; tr. glauconite;

tr. mica

Limestone; sl. sandy

Shale; tr. silt; tr. pyrite; tr. sand;

Shale; tr. pyrite; sl. calcareous

Finely dizseminated material : . ' !
Plankton .

Index

GSA Total Kerogen
Color Organiec  Alteration

Code Matter=%
5Y3/1 1.53 2
5Y4h/1 1.89 2
5¥4/1 0.98 2
5Y3/1 2.4F 1+
5GY6/1 0.61 2
5Y2/1 1.51 2
5v2/1 U769 2+
5YT/1 1.00
5Y2/1 0.78 2+
5Y3/1 0.98 2

Types of Kero.sen Materials*

Predominant Secondary Ciher
P A, W C
A, W P
H A, C W, F
H C W
C W H
W H C
C W A, H
C H W
H, C W



TABLE III

Results of Chemical Analyses of Selected
Cuttings Chips - Esso 16/1-1 Well Norway

(Hydrocarbon analyses by H. M. Fry)

Sarple ‘ Total Total C,-C
Depth Lithology Organic Hydrocarbons Cyclohexane
(Feet) EPR No. (See Table II) Matter-% ppm Methylcyclopentane
-.3200-3250 54275-D Claystone 1.53 Trace -
+000-4050 54276-B Claystone 1.89 Trace -
6000-6050 54295-D Shale .98 - -
7350-T400 54296-M Shale 2.43 3.3 0.4
" 7900-T7950 54297-C Shale : .61 .1 1.0
_8300-8350. -K Shale - 1.51 1.k 1.1
9000-9050 54346~ Shale .69 1.3 0.9
9650-9700 54347-H -  Limestone 1.00 .2 -
10000-10050 -0 Shale .78 .3 0

10300-10350  54348-C Shale 0.98 ‘Trace

g




