TABLES

a) CASING RECORD

b) DEVIATION

Table 1 Esso well 9/8-1 Table 1 Esso well 9/8-1
Depth below KB Depth below KB
Diameter Degrees
m ! fe m | fr
36” 138 451 1265 4150 0.3
207 360 1180 1309 4295 0.1
13 3/8” 1265 4148 1330 4363 0.3
} 1429 4638 0.8
1507 4944 1.3
- 1539 5049 1.3
" 1599 5246 1.9
1726 5663 33
. 1770 5807 3.1
1909 6263 4.0
2113 6932 2.2
Table 2a MUD PROGRAM Esso well 9/8-1
Depth below KB Mud base Additives Problems Remarks

m ft
Sea fl.—410 | Sea fl. - 1350[Sea water | Salt gel, bentonite Bridging, tight | Returns to sea fl.
hole
360 —1280 | 1180—4198 XP-20, Spersene,
Salinex, bentonite,
barite, diesel oil
1280 4198 Barite 2000 units of | Raised mud wt. to
gas detected 10.4 ppg.
1265—2176 | 4148-—7138 XP-20, Spersene,
Salinex, diesel oil
1554 5100 Chloride content
reduced to
) 11000 ppm.
_ Table 2b Esso well 9/8-1
Depth below KB Weight, Funnel visc., Filt. loss, 9, oil
m fr pPpPg sec cm3 00!
360 1180 9.8 54 4.0 4
1128 3700 9.8 54 4.0 4
) 1280 4198 10.4 42 4.3 1
- T 1295 4250 10.5 38 3.6 2
b 1369 4490 10.6 36 3.6 8
* 1439 4720 10.5 46 3.7 6
T 1524 5000 10.6 46 3.8 7
) 1686 5530 10.6 46 25 10
1734 5690 10.6 48 2.4 10
1895 6218 10.5 48 2.4 10
1974 6478 10.5 43 2.0 10
2024 6639 10.5 43 2.8 10
_ 2085 6842 10.5 41 22 8
2176 6990 10.6 42 3.0 9
2131 7138 10.5 48 3.3 6

13



H. Testing: The Schlumberger wireline formation tester (FIT)

Page 6

was used with the following results:

Pressure Data -

Initial shut in

Shut in time

Sampling

Sampling time
Final shut in

Shut in time
Hydrostatic

Surface chamber

fRecovery Data

Gas (Total
Condensate
Cil

Water

Mud

Sand

Remarks

Test No. 1 Test No. 2 Test No. 3 Test No. 4
6762! 6764 " 6535! 6320
- - 0 psi. 1000 psi.
- - 15 min. 20 min.
- - 0 3590 psi.
- - 15 min. 15 min.

- - 3680 psi.

- - O psi.

15,400 cc 12,200 cc 200 cc

Traces Traces -

Immediate Immediate Tight
seal seal formation
failure failure

LR SN . . LN PR

14,550 cc
200 cc

Traces

Resistivity
of water
O.%Z at

59" F

mf was
0.24 at

64° F.
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KEROGEN AND SOURCE ANALYSES OF CANNED CUTTINGS
FROM THE ESSO 9/8-1 AND ESSO 16/9-1 WELLS, NORWAY

. by

R. E. Metter
H. M. Fry

J. L. Morgan

S. R. Tillotson

- - SUMMARY ..
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Canned cmﬁt:mgs samples :f‘rom 11400-?100 a‘.’ee“‘b in ‘i;he Esso 9/8-1 well
and 1350-11, 985 feet in the Esso 16/9-1 well were anal:yzed for their
hydrocarbon gases. Chips of uniform llthologa;es were picked from selected
cuttings samples and analyzed for total organic matter, gasoline (Cz‘ c)
yields, and visual kerogen characteristics.

B =4

In the 9/8-1 well the intervals 13582400 feet and 3000-4000 feet are
interpreted to be immature oil source intervals, based on data from the
combined visual kerogen and chemical analyses. TUnder present subsurface
candltlons these zones might be associated with accumnlations of methane

b 5 ga%, and possibly with heavy asphaltic oils in adgacent reservoir beds.

< The zone from 6250 to 6450 feet is quite rich in organic matter and is

) ‘tan‘tatxveiy -rated as an immature oil source. ‘The cyclmhexane/methyl— .
cyciopeﬁ&w@wam’as suggest it is more likely ‘%6 be a gas “Source, but
the other %er”iﬁzawm sugges”b it is an oil source interval.. ’Passibly this
contradiction g.s & fupnction of the early stage of maturation of the:
seetiony N .

. In the 16/9-1 well the interval 1350-4250 feet, particularly below
3750 feet, is interpreted to be an immaturé 0il prone section. The
interval 7650-8250 feet is rich in organic matter and is rated as a
source section. Iow ctyclohexane/methylcyclopentane ratios suggest it
is a gas source, but other criteria suggest an oil Source interval. Again,

" +this might be attributable to the maturation state of the organic matter,

: aﬁ&“w s&r::ta.on 4is thérefore interpreted to be an “immature oil source
imterval. ‘A group of samples from the 11,150-11, 350 feet section appear
to be cavings, for they are nearly 1dent1ca1 in all respects to shales
from about “T650-8250 feet. .

~

o

Tentative zonations of organic facies are suggested from the types
of kerogen materisls and from the gasoline data. However, the explorsgtion
s;gnif:mance of these gornations should be»@e'kﬁmlned by someone familiar

with the geology of the area. -
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Kerogen alteratlon data ipdicate- that ‘high subsurface temperatures -
huve not been a problem in the two sampled sections. Alterations are
rated at a maximum of 2+ on the 1-5 alteration scale.

' INTRODUCTION

Canned cuttings samples from the intervals 1400-7100 feet in the
Esso 9/8-1 well and 1350-11,985 feet in the Esso 16/9-1 well were analyzed
for their yields of hydrocarbon gases. Chips of uniform lithologies were
hand picked from selected samples and analyzed further for characteristics
of visual kerogen, total organlc matter. concentratlons and light ga5011ne
(cy- C7) ylelds. , S

The purpose cf these analyses was to prOV1df means for estlmatlng
the source charactnr{and the degree“f diagenet

’gas, ‘visual kerogen, total organlc ‘matter and
run, plus graphlt plots of the‘varlous type

; Charg s fbr thst ;
Group through our Job No. : 25 ;
No. 9&89 for samples from the 9]8—1 well.;wj”

 PROCEDURE. =

Com9051tlonsyand concentrat:ons off ydr

chromatography.7 ;
a standard.mlxture of cuttlngs plus
minutes in a Waring blender. Camblnedﬂ :
cuttlngs gas were calculated for each Sample.’
resilts were plotted graphically‘to show- ‘the ve
gas (C7-Cy) and wet gas (Cp<Cy) and graphical -
percent wet gas in total gas Flgs. 1 ‘and 2




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. Sample intervals cited by the North Sea Group as
of particular interest were also considered in choosing the samples for
further analysis. The selected samples were then picked by hand to pro-
vide 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 cuttings chips from all of the intervals of interest.

The "picked” cuttings were analyzed for light gasoline (Ch-CT) compounds,
total organic matter and visual kerogen characteristics.

Results of the cuttings gas analyses are given in Tables I and II;

results of the additional chemical and visual kerogen analyses are given
in Tables IIT and IV for well 9/8-1 and Tables V and VI for well 16/9-1.

BASES FOR INTERPRETING DATA

Cuttings Gas

: Cuttings gas data give indications of the vertical variability in the
source character of a section of interest. The ratio of wet gas (Co-C)) to
total gas (lech) may distinguish methane-prone from oil-and “wet" gas-
prone sections. The critical value of this ratio varies from basin to
basin. *In Western Canada wet gas concentrations of about L45% or greater
are considered “bo be indicative of sections that are likely to produce

oil or gas with significant amounts of hydrocarbon liguids. In the
Permian section of West Texas the significant ratio appears to be closer
to 20% or greater of wet gas in total gas.

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

0il in the Arilling mud makes it nearly impossible to establish
practical guantitive 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, and it will affect the composition of the
hydrocarbon gas that is obtained for analysis. 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 dif-
ferent wells can be compared to establish regional trends or areal con-
Pigurations of different organic facies within a section of inmterest.
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| f s1gn1f1cance of these types is not establlshed but there hav been suggest—:

Visugl 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
camprising the kerogen help define different 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 a 1 to 5 scale, from unaltered
to almost completely carbonized, respectively. Ratings of L or 5 suggest
that subsurface temperatures have been high enough to destroy most of the
producible ligquid hydrocarbons. Sections in which kerogen alteration is
rated Lt 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. Alter-
ation ratings of 1 to 2 suggest that thermal dlageHESls of the kerogen o
has barely begun, and reservoired hydrocarbons, Etid resent are likely to

be gases, possibly associated with heavy,: asphal icoils. . Batings of 2+.

to 3 suggest that maturation of the material has: progressedktd the point
that gas, liguid hydrocarbons, or mixed oil and gas may be produced de-*
pending on the nature of the original source ‘materials. A ratlng of 2 may.
be associated with either immature or moderately mature sediments, based

on other chemical evidence, and hence is not diagnostic. The: 1nterpretatlon'
of the significance of alteration ratings of 4 or 5 is the most- rellable ofﬂ

'the above tentative rules of thumb.

Types of kerogen materlals that are recognlzed 1nclude amorphous,
finely disseminated, algal, herbaceous, woody and coaly. The\source

«.Tctal Drganlc Matter |

: The total organic matter concentration glves a rough 1ndlcatlon of the
richness 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 sequences p0331b1y dnclude sourc
rocks with still lower concentrations of total organlc matter than O 5%.,

Sections that are notable for their productlon of dry gas (malnly
methane) have commonly been found to be characterlzed by source rocks- .- «
containing greater than about 1. 1% total organic matter. chever, a‘measure
of the liquid hydrocarbons in these richer rocks is also necessary to o

'n\detexmlne whether they should be rated as 011 prone or gas, prone.
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Light Gasoline (C)-C.) Hydrocarbons
H 1

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

In addition, ratios of specific gasoline compounds may indicate the
possible source characker of the rocks. 1In particular, the ratio of
cyclohexane to methyleyclopentane (CH/MCP) has been found to be useful in
the U. S. Gulf Coast and the Alaskan areas for distinguishing "non oily"
from "oily" facies. To date commercial oil 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/MIP ratip is also useful in helping distinguish different
organic facies that may be present within an oil-like section. Ratios
all above 0.25 in value may show groupings in vertical patterns that
correlate with stratigraphic zones that have distinetive source character-
istics. Definition of such zones may be quite useful for correlating
reservoired oils with specific source intervals.

DISCUSSION AND INTERPRETATION OF RESULTS

A. Esso 9/8-1 Well

" The analytical resulis are summarized graphically in Fig. 1 and are
tabulated in Tables I, III ’ and IV.

The cuttings gas plot (F:Lg.. 1) shows zones of high ‘methane yields
from samples from the gross intervals 1350-2L00 feet and 3000-4000 feet.
Total organic matter in picked samples from these zones ranges from about
1 to 2.3 percent. These two observations both suggest that the two inter- |
vals cited are po'bentlal hydrocarbon source intervals, and that methane
gas could be found in associated reservoir beds. These data do not determine
whether the two sections contain potentially oil prone organic matter that
is still immature diagenetically or whether the material is basically gas
prone, regardless of maturation state. Xerogen in the picked samples is
predominantly amorphous, which suggests that the former is the case. That
is, these ‘two zones possibly represent immature oil-prone organic facies,
and under present subsurface conditions they would be associated mainly
with methane and possibly heavy asphaltic oils. With deeper burial and
elevated temperatures the gas would probably become wetter and the oils
would become medium gravity or distillates.

B

Another zone of higher gas yields is the interval 6250-6450 feet. s -~
The cuttings gas here is wetter (Fig. 1) and suggests an o0il prone zone.
Total organic matier in picked cuttings in this interval is quite ™high,
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approximately T%; these samples are guiteé rich in potential source material.
Kerogen alteration ratings are 1+ and 2, suggesting an immature diagenetic
stage, although gasoline yields of 5 to 21 ppm indicate that at least
moderate maturation has occurred. Kerogen is predominantly amorphous.

The cyclohexane/methylcyclopentane (CH/MCP) ratios are low, ranging
from .15 to .37, suggesting that significant oil-like hydrocarbons have
not been generated by this section. These combined criteria suggest a
relatively immature but rich oil-prone organic facies which at present
subsurface conditions would likely be characterized by gas and possibly
distillate accumulations in associated reservoir beds.

Tentative zonations of the section suggested by the types of kerogen e
and by the CH/MCP ratios are suggested by dashed lines in Fig. 1. These e
could be more effectively placed by combining geochemical with other

geological information. : o N ;

Comments on samples from specific zopes ci’
Group are included below: =~ niooo

)

by the Worth Sea Study

1. 1900-2000 feet

Limestone chips from the 1950 feet sample contain enough organic
matter (1%) to be rated as potential sources of hydrocarbons. Small "o
amounts of amorphous kerogen present suggest a potential oil prone facies,
but the data do not adequately distinguish whether the matter-is potentia
oil prone or gas prone. At present depths it would have generated mainly
methane gas. ' . L :

2. 3000 feet

o ;tHkﬁiﬁéé%ohe:Chips"frdmAihe,3050iig,_,,,,.
total organic matter (1.9%). The same comments .
2000 feet sample are applicable. 0 oo

(1“3. §hOO'feet’ 

, Limestone chips from the 3400 feet sample corta .abc
total organic matter and kerogen material is predominamtly amorpho ]
herbaceous. This is interpreted as an immature oil prone source Facies.
~_ Predominantly methane gas fram the cuttings supports this interpretation

- Shale chips from 5700 feet samples contained mainly coaly and
woody kerogen, suggesting gas prone organic matter. Total organic matt
is low {0.T6%) for a significant gas source facies, and low yields of
cuttings gas from these samples suggest that this is not a motable s




5. 5800-6000 feet

T,

Silty shale cuttings from the 5950 and 60C0 feet samples contained
nearly 2% total organic matter, suggesting a source facies. Xerogen was
mainly amorphous, suggesting an oil-prone source, and this is supported by
the sharp increase of wetness of the cuttings gas from this interval.
Relatively low gasoline yields suggest ‘the material is still relatively
immature so that significant hydrocarbon llqulds generation has not yet
occurred.

6. 6200-6400 feet

Shale cuttings that were picked from samples in this interval were
rich in organic matter (6-8%), suggesting a good source interwal. This
interval was discussed in the general :Lntrodhctory remarks above in regard
to the 6250-—6&50 ft. sectlon, where it 1s suggested that thls is an immature
o:.l-prone zone..‘ P :

[ ‘::B; ‘Esso 16/9—1 Well -

¥ .

| The analytical results are summarlzed graphlcally 1n Fig. 2 and tabula‘ted
in Tables II, V, and VI. ' T ;

The cuttings gas plot {Fig. 2) shows above normal ylelds of methane in -
the general interval from 1350-4250 feet with higher yields ‘below 3750 feet.
Total organic matter of picked cuttings is mainly about 0.9%, and visual E
- 'kerogen is predominantly amorphous material in this interval. This is

. ;nterpreted to be an immature oil-prone zone which under ;present conditimms .
"~ might be characterized With mqthane gas and possibly heavy asphaltic 0115 in
associated porous zones. . With deeper burial or elevated subsurface .
- : 'temperatures, wet gas‘ "and medium to high. grav:Lty oils mlght be generated.A

A clrtti'ngs gas anomaly in the dnterva!
hyd.rocarbon source interval. The ‘high contefi
S e high gasoline yields 3 ‘and predominantly amorphous :
<. - . samples suggest an oil-prome Bource interval. Unusuall,y high rganicsz"" e
‘ content -(up to 13%) of many of the picked safnples Wges'f”s & richH source e,

4 interval that might tend to be more associated with gas producticn.f ’Lcrw
« ° . CH/MCP ratios (.12 to .1T) suggest a "non-oily" section and are more,:
' indicative of a methane-prone interval. Possibly this is a. feature of an .

" immature oily section that has not yet released signlficant amounts of
nquiﬁ ‘hyar bons te the reservoir beds. L , A e

\..,‘/

f[!he cuttings gas anomaly at 31,150-11, 350 feet may be due to cavings. wlny
Shale chips analyzed fro m this interval show 1c>r,gan:’ur:w 'ompcsninns very . '
similar to :shales from f’oout. 7700-8250 feet » and the mments made in the
: for samples ¥: is lower,‘vint\erval.' S
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Possible zonations of organic facies based on kerogen type &nd on the
CH/MCP ratios are indicated in Fig. 2. These could be placed more reliably
by using other geologic information in addition to the geochemical data.

Comments on samples from specific zones cited by the North Sea Study
Group are given below:

1. 2800-2950 feet

Samples were lost during washing, and no analyses were obtained.
The soft clay chips disaggregated.

2. 3400-3800 feet

Sample were lost during washing.

3. 3950-4200 feet

Argillaceous cuttings chips from the 4150 and 4200 ft. samples and
limestone chips from the 3950 ft. sample contained about0.9% total organic
matter. Their gasoline yields were fairly low and the cuttings gas from
gross samples in this interval was predominantly methane. Visual kerogen
was mainly amorphous materisl. These data suggest an immature oil source
interval characterized st present conditions by dry gas plus possible
heavy asphaltic oils in porous zones.

L. 6100-6300 feet

The chelky limestone analyzed from the 6100 ft sample is rated us

& poor source. -
oYV

5. 6800~T000 feet

Shele picked from the 6950 ft. sample is rated as a gas source on
the basis of relstively high total organic matter (1.9%) and predominantly
woody and coaly visual kerogen. Kerogen mlteration of 2+ suggests a
moderately matured diagenetic stage.

i

6. T600-TTOO feet

Wetness of the cuttings gas increases abruptly to over 50% at
T600 feet, as was mentioned above in the general remarks on the 16/9-1 well.
Also, the kerogen changes to predominantly amorphous material. The CH/MCP
ratios become guite low. This is & source section, but it is not clear

‘whether it is an immture oll-prone interval or a gas~prone interval, as was

discussed sbove. The CH/MCP ratio suggests it is limited to a gas-prone
character, but the other data suggest oil-prone material.

T. T750-T900 feet N

This zone is quite rich in total organic matter, but the organic
materisl appears to be generally of the same type found in the T600-T7T700 ft.

-
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zone, &nd the same remarks are applicable.

8. 11,100-11,400 feet

As wes mentioned in the general discussion above on the 16/9-1
samples, the cuttings picked from 11,200, 11,250, 11,300, 11,350, and
11, 400 feet samples resemble those from the 7750~ 7900 feet 1nterval. They
are-probably cavings, but whether they are or not, the same remarks made
regarding samples from 7750-11,400 feet are applicable.

A limestone semple from the 11,985 feet cuttings is rated as a poor to
fair source. This lithology may not be the cause of the increased cuttings
gas yleld at this depth. The organic material in the limestone is
possibly mixed oil and gas source materlal based on kerogen type and
gasoline yield. O .

c. Kerogen Alteration, Both WElls

None of the kerogen observed from samples in elther of the wells was
strongly altered, with 2+ being the maximum alteration ratlng.' Excessive-
subsurface temperatures do not appear to have been experienced by any of the
samples from these wells. The sections appear to be diagenetically immature
or only moderately matured, and harmful destruction of hydroecarbon liquids
by thermal alteration has not been a problem.
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TABLE III

WELL 9/B-1 - SAMPLE DESCRIPTIONS oF " i c}tsm“ CUTTINGS AND RESULTS OF GASDBINE AND TOTAL ORGANIC MATTER ANALYSES*

T ‘ Total
HBample EFR GSA Organie Cy-Ct _ »
Tepth Bample : E Color Matter ‘ Hydrocarbons .
[feet) No. . - Iithology of Analyzed Chips . Code (%) - (ppm) Cyclohexane /Methyleyclopentane
© 1950 55157-L - Limestoneé; glauconitic, trace of pyrite 5YR 2/1 0.99 Trace . -
: 3050 55159-B = Limestone; pyritic and glauconitie 5YR 2/1 1.92 Trace , -
- 3ho00 -1 Limestone; argillaceous, glauconitic - 5Y 2/1 1.60 0.97 o 1.7k
? ‘gﬁﬁd -M ‘limestone; argillsceous, glaue*oniuc;j‘:; 5YR 2/1 1.67 1.16 o 1.56
pyritic. , '
§§S§ -N Shdle; silty, sandy; micaceous, pyritic 5Y 3/1 2.26 Trace , -
s 3700 _ 01 . Limestone; pyritie, glauconitié, N2 178 0.08 0.62
e ’ argillaceais el :
¢ 3740 «Og Shale; calcareous, silty; pyritic, ' : 5Y 6/1 1.60 . 0.13 0.76
-, glauconitic, fossiliferous o ;
. 3800 - 55160-8 - Bhalej silty, pyritic, slightly 5Y 2/1 1.54 . 1.1k 1.66
; fossiliferous ‘ ‘
. k350 =K . Limestone; chalky, fossiliferous, . 5Y 3/1 0.35 0.99 1.78
) o slightly silty . o
- hhoo -L Siltstone; pyritic, slightly - - S5YR 4/1 0.66 1.06 1.65
: - fossiliferous RO
4800 55161~D Limestone; fossiliferous 5YR 8/1 0.33 1.13 Lo
5100 -J Limestone; fossiliferous 5Y 5/1 0.23 1.05 1.78
5700 55162~F Shale; silty, pyritie 5Y /1 0.76 1.83 1,896
5950 K ‘shale; silty, glauconitic =~ -7+~ 5Y 3/1 1.92 0.19 0.7V
6000 -L Shale; silty, micaceous, slightiy pyritic 5Y 2/1 1,96 1.57 1.10
6050 M- Shal’e, silty, pyritic S 1.00

5Y 3/1 L.92 0.62

%izate- Lithologie descriptions by R. m.‘ Hukill
e . Gasoliné mnalyses by H. M. Fry ..
Total organie matter by T. D. Coletias



TABLE III (CONTINUED)

WELL 9/8-1 - SAMPLE DESCRIPTIONS OF "PICKED" CUTTINGS AND RESULTS OF GASOLINE AND TOTAL ORGANIC MATTER ANALYSES*

Total
Sample EFR GSA Organic Cy-Cr
Depth Sample Color Matier Hydrocarbons
{feet) No. __ldthology of Analyzed Chips Code ) {ppm) Cyclohexane/Methyley. Lopant are
6100 55162~N Shale; silty, slightly pyritlc 5Y 3/1 1.46 1.59 1.21
6150 -0 Shale; silty, micaceous, pyritic, 50Y 3/1 1.27 0.1k 1.4o
. glauconitic ‘
6200 «P Shale; silty, slightly pyritic 5Y 3/1 1.22 1.08 1.23
6250 55163 -4 Shale; sllty, calcareous, micaceous, 5¢ 2/1 7.28 21.0 0.15
pyritic, glauconitic
6300 -B Shale; slightly silty and pyritic YR 2/1 6.73 19.1 0.16
8350 0 Shale; silty, calcareous, micaceous, 5Y 2/1 7.44 19.3 0.37
pyritic, glauconitic
6400 . ~D Shale; slightly silty and pyri‘ic 5YR 2/1 6.25 12.4 o
6liso <H Shale; silty, calcareous, =icaceous, 5Y b/1 5,72 5,51 0.33
pyritic, glauconitic, coal laminae
6700 -J Shale; silty, sandy, slightly micaceous 10R 2/4 0.33 0.96 1.8k
{red veds)
7000 -0 Shale, silty 5¢Y 2/1-6/1 0.63 1.33 1.48
7100 -Q Mudstone; silty, calcarsous, slightly 10YR 4/2 C.47 18.y 1.14

pyritic

#*Note: Lithologlc descriptions by R. E. Hukill
Gasoline analyses by H. M. Fry
Total organic matter by T. D. Coleman



TABLE IV

VISUAL KEROGEN CHARACTERISTICS OF 9/8-1 GAMELES
’ (DESCRIBED BY J. L. MORCAN) '

Sample EFR
Depth, . Sample Types of Material*
feet No. Alteration Predominant Secondary Other
1950 55157-L 2 - A H
3050 55159-B 2 - - A
3400 -1 2 A H
3600 -M 2 A H
3650 -N 2 A W
3700 -01 2 W H
Py 3700 -02 2 A c W
b 3800 55160-A 2 A H F
4350 X 2 H A
4L o0 -L 2 H A
4800 55161-D 2 A Al
5100 -J 2 W A c -
5700 55162-F 2 C W H, true A
5950 -K 2 A c
6000 -L 2 A W c
6050 -M 2 A W c
6100 -N 1+ F W c
6150 . =0 1 A C ;
-~ 6200 ~P 1 c W H, true A
6250 55163-A 1 A C
6300 ' -B 1+ A F W
- 6350 -C 2 A W
. 6ho00 -D 2 A, F C
6450 -E 2 H c W
6700 -J 2 , A H .
Sy 7000 -0 2 F W AC
o 7100 -Q 2+ Resin-like W A,C
substance

#A - Amorphous

Al - Algel Debris

F Finely Disseminated Debris

H - Herbaceous ’

W - Woody ‘ \
C -~ Comly. . - .




TABLE V

WELL 16/9-1 - SAMPLE DESCRIPTIONS OF "PICKED" CUTTINGS AND RESULTS OF GASOLINE AND TOTAL ORGANIC MATTER ANALYSES*

Total

Sample  EPFR GSA Organic Cu-C7
" Depth Sample ) S : Color Matter Hydrocarbons )
‘{feet) . No. o __Lithology of Analyzed Chips.. Code (4) {ppm) , Cyclohexane/Methylcyclopentang
1950 55167-M Claystone; silty, slightly calcarecus 56Y 5/1  © 0.87 2.07 1.56
3950 55170-D Limestone; argillaceous .5Y 3/1 0.87 0.91 1.61
150 55170-H Shale; silty, slightly pyritic and 5Y 5/1 0.92 1.26 1.84
glauconitic
Lpoo -l Claystone; calecareous (marl) 5Y 6/1 0.87 Trace (< 0.1) -
‘beso % | Claystone; finely micaceous - 5Y 5/1-A/1 2,17 0.52 5.45
4850 55171«D Shale; glauconitic, fossiliferous, 5Y 3/1 0.26 0.95 1.59 .
= . slightly calcarecus and pyritic ) .
5656 T Wb Limestone; chalky, slightly 10YR 8/2 0.09 1.22 : 1.64
* fossiliferous :
6ioo 55172+ Chalk and chalky pellet limestone - N9 0.3k Trace (< 0.1) -
Bhis50 - Shale; silty, micaceoug 5Y 371 1,04 1.59 2L
6950 55173«H Shale; slightly silty and pyritic 5Y 2/1 1.88 1.14 1.51
7550 55174 «D Shale; slightly calcareous, silty, and - 5Y 2/1 Lo 1.07 1.90
pyritic i
:{65@ «F} Claystone; moderately calctireous 0 N 1.56 0.40 0.26
1650 oF Shele; slightly silty, caldsreous, and -~ 5Y 2/1 0.78 1.5% 7T
‘ . pyritic s
100 G Shale : N3 6.28 38.0 0.13
7700 W Shale; calcesreous (marl) IR (' 1.43 2.0 0.17
1750, H Stale; slightly silty " 5YR 3/1 9.99 31k.0 vl
7800 I Bhale} very calecareous (mari) S N4 0.95 1.59 0.17
7800 X Shale N2 13:13 195.0 0.12

#Nobb: Lithologlc descriptions by R. B. Hukiil
. .. Gdsolire analyses by H. M. Fry
. .Total ofganic mattér by T. D. Coleman




VAR

TABLE V (CONTINUED)
i '*Prcm:" CUTTINGS AND RESULTS OF GASOLINE AND TOTAL CRGANIC MATTER ANALYSES*

S

) Total
" Suniple EFR GSA organis . OyeCy
E‘E”?ﬁtsﬁh Sample Color Matter nyﬂrocarbons
%@%}w No. Iithology of Analyzed Chips Code (%) {ppm) Cyelohexane/Methyleyelopentane
%5 Shale, trace of pyrite 5YR 2/1 7.87 99.6 0.12
Shale, as above 5YR 2/1 8.0 121.0 0.1z
Shele, slightly caleardous &nd silty; 5Y 3/1 1.14 1.16 1.00
pyritic
Shale, slightly ealeareous and silty; 5Y b/1 48 0.92 1.k3
pyritie
Bhale; silty, pyritic 5Y 2/1 7.80 113.0 0+10
Claystone, piltstone, sendstone (red 10YR L/2 0.ko0 0.08 1.11
beds ) 5YR 41
Shale; silty (red beds) 5R 3/2 043 0.88 1.50 =
Claystone - 5.31 109.0 0.12
Shale SY 2/1 6.3 92.5 n
shale N3-Nk4 - 61,0 0.10°
Shale 5Y 2/1 6.70 111.0 0.12
Shale 5YR 2/1-3/1 - 112 0 0.10
Shale; calcareous, slightly silty, 5Y L/1 0.92 1.51 0.59
pyritic, trace of glauconite
Iimestone; slightly siltyy %race of 5Y /1 0.5k 7.52 0.84

_¥Note:

. byrite e

Lithologle deseriptions by R. E. Hukill -
Cegoline analyses by H. M. Fry -
- Total organi¢ matter by T. D. Coleman



TABLE VI

VISUAL KEROGEN CHARACTERISTICS OF 16/9-1 SAVPLI S
(DESCRIBED BY J. L. MJRGAN)

e g

EFR
Sample Types of Material¥
No. Alteration Predominant Secondary Other
55167-M 1 A H W
55170-D 2 A H
-H 2 A W
-1 2 A W
~J 2 A W ]
55171-D 2 o W H
-0 1 C Al .
55172-H 2 C A i
-N 2 W c s
55173-H 2+ ¥ c L
55174-D 2+ W c H o
-E 2 A c i
-F 2 A W,C -
-G 2 A W T
-W 2 A c WS
-H 2 A W C,AL
-1 2 A,C W -
-X 2 A c gt
55175-B 2 A W C,ALlz
e 2 A Al Wi
*55176-3 2+ W T A,i&x;
S5LTT-d 2 T . Hyht
-p P A S W, Cyhly
55178-K 2 A g, S
*;L 2 - %‘ﬁ 3 *}, L
-M 2 A =
-N 2 A H
55178-P 2 A W
-B 2 c H
~-M 2 W H

%A - Amorphous
F - Finely Disseminated

Al - Algal
H - Berbaceous .
W - Woody

c "Coaly i



