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I
SUMMARY

Geochemical analyses of cuttings in the Federal 34D-9 well indicate
that only the Cretaceous section is capable of hydrocarbon generation.
All of the samples analyzed from deeper parts of the section penetrated
are organic lean and are considered to be nonsources for migratable
amounts of oil or gas.

Wet and dry gas should be the primary hydrocarbons generated from Cre-
taceous source beds; however, maturity determinations indicate that the
Cretaceous section is not sufficiently mature for peak wet gas genera-
tion. No oil source beds were identified by this study. Some migrated
gas appears to be present in the lowermost part of the Cretaceovs sec~
tion.

I
INTRODUCTION

Geochemical analysis of canned cuttings from the Champlin, #1 Federal
34D-9 well have been performed in order to determine the source bed
capability of the penetrated section. The age of the sedimentary sec-
tion ranges from Cretaceous at the surface to Carboniferous at T,.D.
Two large sample gaps exist at approximately 3,200 to 4,300 f:et and
4,400 to 7,510 feet. The Exlog sample log provided by the client indi-
cates that much of the missing sections consist of red shale, sand-
stone, and siltstone. Some intervals, however, appear to contain brown
and gray shales which could possibly have some source capabilitz, Be-
cause these samples were not made available, the source capatility in
these parts of the section could not be determined.

Analytical data are tabulated in Appendices I-VI. Age designations
shown on the figures were provided by the client and lithologi:s were
taken from the Exlog sample log.
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III
DISCUSSION

ORGANIC MATTER CONCENTRATION

The organic matter content of rocks is measured by the weight percent
organic carbon they contain. The distribution of organic carbon in
samples from the Federal 34D-9 well is shown on Figure 1. Highest
organic carbon content occurs in the Cretaceous part of the section
which ranges from marginal (0.5 percent) to very good (>2.0 pe=cent) in
source quality (Figure 1). Only one sample analyzed from the Creta-
ceous section (2,200 feet) is rated as nonsource rock (<0.5 percent).
Samples from the following depths are rated as good or very good in
source quality: 225 feet; 600 feet; 1,020 feet; 1,800 feet; 2,600
feet; and 3,000 feet.

The Lower Jurassic and Carboniferous samples analyzed are all rated as

nongource rocks because of very low corganic carbon content.

ORGANIC MATTER TYPE

The type of organic matter present, and hence its capability to gener-
ate oil or gas, was determined by a number of techniques including vi-
sual examination with reflected light microscopy and Rock-Eval pyroly-
sis. Supporting evidence of organic matter type is providel by Cy-
Cs headspace gas analysis and organic extract data.

Optical methods of kerogen type analysis have the ability to discrimi-
nate the various components of organic matter mixtures and are valid
regardless of rank. Chemical or physical methods, on the other hand,
can reveal the actual capscity of organic matter to generate hydrocar-
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bons but reflect only the average of the kerogen mixture present. The
best results are achieved when subjective optical studies are used in
conjunction with objective chemical data.

The visual percent of oil-generating kerogen (amorphous + exinite) as
determined by reflected light microscopy is plotted on Figure 1.
Because amorphous kerbgen is considrably less dense than other kerogen
types, relatively high visual percentages must be present befnre oil
can be expelled. Our experience indicates that samples with less than
about 35 visual percent amorphous kerogen will yield primarily dry gas
and that oil source beds contain 65 percent or more of oil-gererating
components. Intermediate kerogen mixtures will expel primarily wet gas
and condensate although a complete transition probably exists. Visual
kerogen analysis reveals that dry gas-generating organic mattar pre-
dominates throughout most of the section penetrated by the well, espe-
cially in the most organic-rich, coaly intervals in the Cretaceo:Js sec~
tion. Sufficient amorphous kerogen for wet gas generation is present
in most Cretaceous and Jurassic samples analysed but no samrles are
classified as primarily oil-generating.

Data obtained from Rock-Eval pyrolysis can also be used as a general
indication of kerogen type as well as the actual remaining potential to
generate hydrocarbons. Pyrolysis Sy/83 ratios can generally be
used as a kerogen type indicator and values in excess of 5.0 a~e usu-
ally taken to signify oil-generating capability. On the basis of this
parameter, most of the Cretaceous organic-rich zones above about 3,200
feet appear to have primarily an oil-generating capability. We have
found, however, that pyrolysis So/Sg ratios are usually misleading
in some organic-rich samples, especially if solid bitumen is rfresent.
A good oil-generating potential, therefore, may not be present in these

organic-rich, coaly intervals.

Rock-Eval pyrolysis confirms the visual kerogen conclusions that dry
gas~-generating organic matter predominates in the subject well. Some
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wet gas-generating capability may occur in thin Cretaceous zones above
3,200 feet. Many of the organic-rich, coaly samples contain solvent
insoluble solid bitumen which distorts the analytical results. The
relatively low hydrogen content and minor quantities of th's solid
bitumen suggest that it probably should not be considered to be a
significant potential source for crude oil.

Supporting evidence for kerogen type is provided by the hydrocarbon gas
and solvent extractable material present although it is realized that
these components could be migrated as well as indigenous. Incigenous
free hydrocarbons also reflect thermal maturity as well as kerogen
type. Headspace gas data (Figure 6) in Cretaceous samples from above
about 2,000 feet contain moderate percentages of wet gas which is con-
sistent with the kerogen type present. Between 2,500 and 3,20 feet,
wet gas percentages increase, total gas/organic carbon ratios irerease,
and n-butane/isobutane ratios increase. These parameters all suggest
much of the gas in this interval is not related to the kerogen present
but has migrated from more mature, possibly oil-generating source beds.

Relatively low  produectivity indices (5/8;+Sg3) from Rock-Eval
pyrolysis indicates only minor quantities of free hydrocarbons sre pre-
sent in the samples analysed (Figure 2). This is verified by very low
organic extract/organic carbon ratios in both of the samples analysed
(Appendix VI). Low percent saturates, high percent NSO compounds, high
pristane/phytane ratios, and high carbon preference indices all indi-
cate an abundance of gas-generating, terrestrial organic matter in both

of the samples analysed.

ORGANIC MATTER MATURITY

The thermal maturity of organic matter and, therefore, whether oil or
gas generation capability has been realized, was determined wi'h basi-
cally the same techniques used to define organic matter type. Vitri-
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nite reflectance and pyrolysis T-max valiues are both kerogen maturity
indicators. Additional maturity evidence is supplied by headspace gas
and organic extract data. The same arguments pertaining to the
strengths and weaknesses of optical versus chemical and physical meth-
ods of kerogen type gnalysis, can be applied here as well.

Because of the abundance of terrestrial kerogen in most of the samples
analysed, vitrinite reflectance data are generally very good ard pro-
vide the most reliable maturity indicator for the subjec*® well.
Strong, unimodal, reflectance histograms were obtained on some samples,
resulting in a reasonably good maturation profile for the well (Figure
4). The only significant problems are high rank, recycled organic mat-
ter in some samples, semifusinite, and minor caving.

The vitrinite reflectance profile indicates the section above sabout
1,782 feet is thermally immature (less than 0.6 Rg) and has not
reached peak oil or gas generation (Figure 4). The interval between
1,782 feet and 7,024 feet is within the oil-generating maturit;y zone.
Peak generation of wet gas (0.8~2.0 R,) should occur only below about
3,560 feet (0.8 Ry).

Projeciton of the maturation profile to 0.2 R, indicates that ap-

proximately 5,000 feet of overburden has been lost to erosicn sgince
maximum burial took place. Cooling associated with the loss of this

section has caused hydrocarbon generation to become suspended and
source beds are probably not actively generating oil or gas at the pre-

gent time.

The conclusions drawn by vitrinite reflectance maturity interp-etations
are supported by kerogen fluorescence intensity (Figure 1). Fluor-
escence intensity increases as the top of the oil-generating maturity

zone is approached and is absent in most samples below the oil floor.
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Pyrolysis T-max values can be used as a general indication of thermal
maturity but, because they are obtained on whole rock samples, they can
be affected by recycled or oxidized organic matter, caving, or solid
bitumen. Solid bitumen typically results in substantially reduced
T-max values (Clementz, 1979).

Pyrolysis T-max data (Figure 2) point to virtually the same conclusions
as vitrinite reflectance. The top of the oil-generating maturity zone
(435°C) is difficult to pick but most samples have T-max values close
to 435°C. Organic-rich samples with solid bitumen contents have re-
duced T-max values and many shallow samples have relatively high T-max
values due to recycled organic matter. Pyrolysis T-max matur‘ty data,
therefore, provides some confirmation for the kerogen type and maturity

conclusions described previously.

Additional evidence of kerogen maturity is supplied by heads»ace gas
and organic extract data. As mentioned previcusly, these components
could be migrated as well as indigenous and may reflect kerogen type as

well as maturity.

Wet gas percent and total gas to organic carbon ratios gradially in-
crease in response to maturity, especially above the top of the wet
gas-generation zone at about 3,560 feet. An increase in n-butane/iso-
butane ratios also marks increasing maturity. High odd carbon predomi-
nances in the organic extracts from the two samples analysed indicate
maturities of less than about 0.8 R, as well as the presence of ter-

restrial kerogen.
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20l 4|k MATURATION PROFILE
.II’_ . . GENERATION ZONES
0 0.2=-G015 1t 8.8« (722 T §.0« 3584 4 pRY 1= £ AR
H L ‘m'{u- 7824 i au[z.l-mln w[a.z-w:mu
x|l B3 T RANDOH REFLECTANGCE
Flu Y rz 9.4 LR R 2 3 4
T l y ] P ; 1 l 1 l 1 1 L|fll]'l‘!ll]llll[[]_l_ll‘lll_lJ
g2 - -
1 +
1
14
§ | | creT
2-
3- i
1 e )
1
4 JUR
f [
Yy, Jom
!
54
b1 s :
2
T2 | pern 252
74 s
i =5
f| ——
4 —
g PENN o=
L =
1| s =
' D,
|
-3
18- | . L pl .umﬂ

FIGURE 4: MATURATION PROFILE, BASED ON VITRINITE
REFLECTANCE DATA (APPENDIX IV)

-12-



(19S) X3aANI NOLLVHOTO0D JHOdS

AND ZONES OF PETROLEUM GENERATION AND
DESTRUCTION.

-13-

3 ZONES OF PETROLEUM 65 |
3 GENERATION AND DESTRUCTION
= 3 ORGANIC MATTER TYPE T 425
2 425
"r-;c AMORPHOUS (OIL) MIXED COALY {GAS) 2
T B LIPTINITIC HUMIC
§ <l 75 S
7 - i [ ! o 3
. | @ : ' al | |2
- (-8 | __PEAK OIL GENERATION = _ja3s|ql
o é < o ;_'7 i[ A : 4
olz—2| (=8 l o )
25, 2| |3k 2 ol
= B e ) 450 | ¢n
= 'é __1=211.35 z 470{ ¥ . L
s 0_ - ol 8
c m m -
: 3 G N
g 2.1 2.0 g 500 10
§ S p-
| LN ™ s
4
) 3.0
3 |
Q L
| = 4.0
x .
? 5.0 _
FIGURES: CORRELATION OF VARIOUS MATURATION INDICES



FEDERAL 34D-8 WELL

S

TRIAS pmms

PERM T

P

a | 5 )1 RELATIVE || WET 8AS || n-BUTANE | | TOTAL 6AS
T {[cOMPOSITION{ | CONTENT | liao~BUTANE| [KER. CARBON
o OF GAS (Parcent) RATIO i/gn
£ ¢ , o— ———— —
R [ s || 123 || mm
n X
CRET F° - i
JUR
™ b | i e e EEE'

i

FIGURE 6: SUMMARY PLOTS OF HEADSPACE GAS DATA (APPENDIX V)

-14-



APPENDIX 1

DETAILS OF ANALYSES

-15-



DETAILS OF ANALYSIS
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- APPENDIX II

TOTAL ORGANIC CARBON DATA

Total organic carbon is determined by pulverizing the sample, treating
a cgrefully weighed portion with warm hydrochlorie acid to remove car-
bonate minerals, and analysing the residue for carbon content with a
Leco carbon analyser. It is generally accepted that samples with less
than about 0.5 percent TOC cannot yield sufficient petroleum to’ form
commercial deposits and are therefore considered nonsources; ssmples
with between 0.5 and 1.0 TOC are rated as marginal in source guality;
and samples with more than 1.0 TOC are considered to be good in source
quality.
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APPENDIX III

ROCK-EVAL PYROLYSIS DATA

Rock-Eval data are expressed as mg/g of rock and include four basic
parameters: 1) Sy represents the quantity of free hydrocarbons pre-
gent in the rock and is roughly analogous to the solvent extractable
portion of the organic matter; 2) S9 represents the quantity of hy-
drocarbons released by the kerogen in the sample during pyro'ysis; 3)
Sg is related to the amount of oxygen present in the kerogen: and 4)
T-max is the temperature at which the maximum rate of generation (of
the S9 peak) occurs and can be used as an estimate of thermal matu-
rity.

In addition, the ratio S9/S3 provides a general indication of kero-
gen quality (type) and reveals whether oil or gas is likely to be
generated. The ratio S1/(8;+Sg3), or the productivity irdex, is
an indication of the relative amount of free hydrocarbons (in place or
migrated) present in the sample. Hydrogen and oxygen index values are
expressed as mg of hydrocarbons (89 peak) or carbon diovide (Sg
peak) per gram of organic carbon. When plotted against each other on a
van Krevelen-type diagram, information on kerogen type and matarity can
be obtained.

QZ—~wnd»muZ —

0 »Im—
€s

Koy for data Interpretation:

Sourcs Potential - values of 52 2.5 : poor
2.5=5,0 : marginat
»5.0 : good
Patroleum Typa = valuaes of 52/S3 <2.5 : dry gas
2,5=5,0 : wet gas
>5,0 : ol
Ganeration Zones - vaiues of T-max (°C) <435 : Immature
435=470 : ali
450 + : gas

Productivity Index = high values of $1/(51452) Indlcate migrated
hydrocarbons,

[~
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ROCK~EVAL PYROLYSIS RAW DATA

FEDERAL 34D-9% WELL
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WITH TOC DATA
FEDERAL 34D-9 WELL

HYDROGEN AND OXYGEN INDICES FROM ROCK-EVAL
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APPENDIX IV

REFLECTED LIGHT MICROSCOPY DATA

A sample of ground rock is treated successively with hydrochioric and
hydrofluoric acids to concentrate the kerogen, f{reeze-dried, mo'mted
in an epoxy plug, and polished. Kerogen type is identified with the
aid of blue light fluorescence. . :

The visual kerogen analysis data table contains visual percentage esti-
mates of each principle kerogen type and kerogen background fluorescence
data. This data is also displayed on the histograms with relative
amounts of solid bitumen and coked material.

The histograms show measured reflectance wvalues of all vi'Tinite
present and on all material with the visual appearance of vitrinite.
Shaded wvalues (marked with *) are those used to calculate the inter-
preted vitrinite reflectance maturities. Unshaded values are inter-
preted to be oxidized vitrinite, recycled vitrinite, or possibly mis-
identified material such as solid bitumen, pseudo-vitrinite, or semifus-
inite. When samples analysed contain no vitrinite, nonindigenous
vitrinite or have an insufficient number of readings to allow a reliable
maturity determination to be made, then the mean value for that sample
is shown as N. D. (Not Determined). Alternate maturity calculations are
possible on a few samples. The histograms are identified by a2 Robertson
Research sequence number (RRUS No.) and depth or other notaticn.

ABBREVIATIONS USED IN VISUAL KEROGEN
ANALYSIS DATA SHEET AND HISTOGRAMS

Am : Amorphous Kerogen

Ex : Exinite

Vit : Vitrinite

Inert : Inertinite

Ro : Vitrinite Refleetance Mean in Immersion Gil
Bkg F1 : Background Fluorescence

-23-



REFLECTED LIGHT

ANALYSIS

VISUAL KEROGEN

FEDERAL 34D-% WELL

: RRUS/823/T/240702

Projeot No.

TOC

REFLECT. KEROGEN CHARACTERISTICS

SAMPLE IUENTIFICATION

EX% Vit% Inert% FPluor %

Am%

%

Ro

DEPTH (Faalt)

RRUS

.....

NEoOoOoo
NMOoOMNOO
NwoOoYT0

et vy

vt 0] 00

.....

.....

[=R-R-F -]
[=R=Rel. -]
OoOTooN
N m

- 0 0
O vt vt ot >

.....

NnNooown

NNNNDO
("2 -t

10 =M
0w
— P e

[ R R oK o

DOoOOoOOD
O On v )
N0
Fh-oodm

O Mmoo
vt O ) T

-24-



FEDERAL 34D-8
25

RRUS No. : 1
N
d DEPTH . 225.8 F1
g 28 : B8.8 N
- ¥ = Ro MATURITY
2 ® VALUES 32
B g MEAN : B.43
; STD DEV . 8.85
? MEDIAN - 2.44
% 5 MODE ¢ 2.45
g HISTOGRAM,
a Range: 8- 4X
Gi@ ) e Z{B T 3{9 T 4t3 Increment; @,10%
VITRINITE REFLECTANCE (RANDOM %)
ORDERED REFLECTANCE VALUES: KERQGEN DESCRIPTION
x3.32 =z8.41 ¥x0.48 Amorphous 2 X
*3.35 x8.42 x@.45 . Exinite ¢ 15 %
*x0.38 x8.43 x9.48 Yitrinite 53 %
¥2.39 *¥8.43 x9.47 Inertinite 25
*3.38 x0.44 x0.47
x9.28 ¥@.44 x9.48 Back Fluor : Low
x@.38 x0.44 x@.43 81 rumen + None
¥8.39 *@.44 x0.58 Coke +  None
x3.49 ¥0.45 10.52 -
%0.49 x0.45 x8.54
FEDERAL 34D-9
23 RRUS No. 1 2
N
3] DEPTH . 60@.8 Fi
122 + 182.9 M
E ¥ = Ro MATURITY
IS
g % VALUES | 26
R 12 MEAN : 3.47
& STD DEV .  @.28
3 MEDIAN .48
Lo MODE D.45
& HISTOGRAT:
- anga: B- 4%
3Btﬂ' .K‘r_iié e 33 48 Increnaent: B.I??
VITRINITE REFLECTANCE (RANDOM X)
ORDERED REFLECTANCE VALUES: KEROGEN DESCRIPTION
¥*3.35 x0.47 x0.52 Amorphous 22 %
x3.35 20.47 x8.52 Exinite : 15 %
¥3.37 ¥0.48 x9.52 Vitrinite 40 X
*3.37 19.49 =x0.53 Inertinite 25 %
x2.4@ ¥3.48 ¥3.53
goot Fluer + ton,
*3.43 *2.50 2.53 Coke L Rone

x@.45 x3.58 9.74
¥2.46 x@.31 9.89
¥@.47 x@3.52 1.19

-25~



FEDERAL 34D-9

N 25 RRUS No. : 4
U DEPTH : 1928.8 F1
Eza ‘ . 318,38 n
15 ¥ = Ro MATURITY
Ig # VALUES : 26
Ria MEAN . . .48
A STDh DEV 3.088
? MEDIAN 1 a.44
N B MODE : 3.45
g HISTOCRAM:
a md Rangae: B- 42
O B e e Ca.
2.2 1@ 2.2 = 3@ Ay Increment: @.10%
VITRINITE REFLECTANCE (RANDOM X
ORDERED REFLECTANCE YALUES: ’ KEROGEN DESCRIPTIGN
2.35 x@.40 x0.48 Amarphous ¢ 20
9.35 xB8.42 *0.48 Exinite : 29 z
9.36 x9.43 x3.49 Yitrinite 49 x
¥2.38 x@.43 x8.53 Inertinite . 20 %
*¥2.39 x@.44 x3.53
¥2.38 x9.44 x90.354 Bach Fluor : Med
¥3.38 x0.44 =x8.50 Bitumen : PHigh
¥2.33 x8.44 x2.854 Coke +  None
¥3.35 x0.45 x8.85
*2.38 ¥@.48 }.@2
FEDERAL 340-S
25 4 RRUS No. s 6
S E DEPTH ; 1400.8 F1
i 204 . 428.7 M
g % = Ro MATURITY
15 ]
9 ] 2 VALUES : 21
R 10 ‘ MEAN . .57
E b STD DEV Q.87
] ] MEDIAN 2.58
I 5 MODE . 2.55
N —
g ] HISTOGRAM, .
mi Renge: @- 4%
@ ety ™ L S S N Increment: 8.10%
2.3 1.3 2.0 3.8 4.8
VITRINITE REFLECTANCE {(RANDOM Z!
ORDERED REFLECTANCE VALUES: KEROGEN DESCRIPTION
x0.44 x@.556 *3.89 9.92 Amorphous 25 X
x0.48 *0.56 a.72 1.27 . Egnnlre 1 i X
*3.50 x2.6560 9.74 Vitrinite 40 %
*3.51 *@.61 A.74 Inertinite 25 X%
;g:g: :g:gé g';; Back Fluor : iéowl1
¥3.53 x0.63 @.78 gilumen ' Nena
*@.54 xB.65 2.83
¥@2.585 =29.65 3.84
x9.56¢ *¥8.66 0.932
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FEDERAL 34D-8

. 25+ RRUS No. : 7
U za: o DEPTH . 1608.8 F1t
g 5 ., 487.7 M
|5j SEMIFUSINITE ? X < Ro MATURITY
E ] 2 VALUES . 12
R 18] MEAN ) 9.59
%] STD DEV . 2.9
D 1 . MEDIAN @.62
L 52 MODE . 8.55
g [| HISTOGRAM,
ol 7 e Range: @- 4%
I A N :
2 3 B T > a2 3iﬁ il 4‘.8 Ingramant: B. 182
VITRINITE REFLECTANCE (RANDOM X)

ORDERED REFLECTANCE VALUES: KERQGEN DESCRIPTION
2.39 xB.a8 @.88 Amorphous 15 %
2.49 x2.66 8.89 Exinite T

¥2.46 x8.72 2.98 Vitrinite . 48 %

x2.49 x@2.74 2.93 Inertinire : 35 X

x0.52 @.77 Q.93

x0.53 2.79 @a.98 Back Fluaor : Med

*09.53 2.79 2.98 Bitumen i Small

¥3.53 @.81 1.29 Coke eo1e

x@.69 2.87 1.21

x0.61 ©.88 1.14

FEDERAL 34D-9
251 RRUS Ne. =]
N o] DEPTH . 2008.8 F1t
R 29 _ , 6@9.6 ¥
E ] SEMIFUSINITE ? £ = Ro MATURITY
g ‘5': s VALUES : 13
R 1q HEAN ; 8.59
E 19 . STD DEV - .26
& HEDIAN .69
? 5 ] 7 MODE . B.75
N 5+ A
G % HISTOGRAM
S ] !/‘p : Ranga: @~ 4%
@ Jor Ay T e Increment: @.18%
2.8 1.9 2.2 3.8 1.2
VITRINI™E REFLECTANCE (RANDOM %!

ORDERED REFLECTANCE VALLES: KERQGEN BESCR[PTIng

.41 %0.68 2.90 Amorphous ¢ 32 %
8 @.93 Exinlite t 15

9.43 %9.68 : Vitrinite E1

3.48 ¥0.72 Q.97 Inartinita 25 X

P.468 ¥2.73 Q.97

3.47 x0.7% 8.87 % Fluor Med

x0.54 ¥2.7%5 1.08 B e . Small

*2.58 %8.7% 1.24 Coka v I
*@.67 ¥3.768 1.26
¥@.67 2.87 1.15
*9.68 @8.87 1.18
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FEDERAL 34D-8

284 RRUS No. : 11
N
1] DEPTH y 2408.0 F1r
E 2e , 7315 1
X = Ro MATURITY
o 15
£ ® VALUES . 8
B e MEAN . 9.69
A STD DEV . 9.987
5 MEDIAN 9.70
§ 5 MODE .75 -
E 1 HISTOGRAM:
7 J! ! ] Range: @- gi
G{ﬁ ! |{g > 3 7 3o . 4{0 Incremant: 8.1
VITRINITS REFLECTANCE (RANDOM %1

ORDERED REFLECTANCE VALUES. KEROGEN DESCRIPTION
B.38 x2.75 0.90 Amorphous 28 X
2.49 x0.78 1.83 Exinite y 10 %

¥@.58 ¥x@.78 i.83 Vitrinite 45 %X

¥8.58 2.89 1.25 Inertinlte 25 X

x@.58 ©.82 1.09

x0.63 @.86 1.18 Back Fluor 1 High

x0.88 @.87 1.28 , Bi tuman 1 None

x@.78 2.89 .21 Coke 1 o

¥0.73  @.93 .22

¥@.73 3.88 1.25

FEDERAL 34D-3
23+ RRUS No. : 12
B 3 DEPTH : 2688 A F1
o1 209 4 ; 782.5 M
E ) SEMIFUSINITE 7 % = Ro MATURITY
154
Q7 = VALUES . 12
R 2l MEAN : a.74
E T STD DEV - .26
5 HEDIAN .77
? 2 HODE 8.7%
N 94
% j r HISTCSRAM,
L i Fr= Range: B~ 4%
9 el R I IS [nerement: 3.19%
8.0 1.0 2.2 3.2 1.0
VITRINITE REFLECTANCE (RANDOM %}

ORDERED REFLECTANCE VALLES: KEROGEN DESCRIPTION
2.47 ¥@.79 0.3 1.0% Amorphous 29 %
.43 x2.89 @.94 1.19 Exintre : Lg i
.45 x8.82 90.94 1.13 Y"rl?'I? A

¥3.55 @.85 0.95 .20 nertintte :

$@.65 @2.85 ©.95 .34

Back Fluor : Hign

:g'gi g'gg ?'g? 8i tumen ' gmoll

' : : ' one
¥2.76 2.90 1.@) Cake

*@.77 2.92 1.23

¥2.78 9.93 .04
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FEDERAL 3Z4D-9

25 RRUS No. : 15
N
U DEPTH . 3080.2 F1
E 29 , 014.4 N
5 CAVING ¥ = Ro MATURITY
0 SEMIFUSINITE ¥ VALUES 2
E 19 HEAN : @.8!
& STD DEV . & a2
i} MEDIAN 8.91
IEI 5 | MODE : B.95
¢ ¥354}1 HISTOGRAM,
Range: @8- 4%
Bi""l'"'l"m-"'i""l"“i"' Frrrol Incr‘em?‘lt:@.!ﬁz
9.2 1.8 2'9 3.0 4.2 €
VITRINITE REFLECTANCE (RANDOM %)

ORDERED REFLECTANCE VALUES. XKEROGEN DESCRIPTION
2.38 ©2.68 1.95 Amorphous : 38 %
.49 x2.78 1.12 Exinite . 5 %
@.42 xQ@.8t 1.19 Yitripite 45 X
f.47 x2.83 1.11 Inertinite 28 X
0.47 2.83 1,12
@.48 2.95 1.12 Beck Fluer 1 Med
.43 2.968 1.19 81 1umen 1+ Med
9.5 3.98 1.19 Coke vootr
.51 9.8 1.31
.57 1.92 1.4D

- ‘ FEDERAL 34D-8
25 4 RRUS No. : 16
N -
U DEPTH : 3208.8 F1
0 2171.1 : 975.4 N
& ; ¥ = Ro MATURITY
15
I # VALUES : I
R ip] MEAN ‘ 2.85
& STD DEV . 2.37
7 MEDIAN 8.83
5 MODE 2.85
N 55
g HEISTOGRAM.
2] Ronge-: B- 4%
MRS s B - 1: 8.18%
2.2 1.2 2.2 32 4.2 Incramen
VITRINITE REFLECTANCE (RANDOM %)

ORDERED REFLECTANCE VALUES: KEROGEN DESCRIPTION
@.49 =@ 82 1.4 Amorphous g X
9.43 x3.82 1.85 Exinite T
B8.45 x2.83 | .87 Vitrinite - 35 X
2.58 x9.87 Inertinite : 25 X
g'gg :g'g; 8ach Fluor : Med
3153 *@'94 Bl rumen : Small

*@.74 32.97 Coke S

£3.79 1.0@

2.8 .27
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NOZ—-o» M0 MO AMRDICZ

21,

FEDERAL 34D-9

REWORKED 7

n lhe

2.

-

e 2.8 3.8
VITRINITE REFLECTANCE (RANDOM %)

ORDERED REFLECTANCE VALUES:

2.59
1.83
1.@8
1.18
1.32

— —-— N [N}
] (M} = (4]
[N TP WP |

(32}
M

CTZ—oe M0 O ANOTICE

al

FEDERAL 34D-9

zd

—1
4.8

a.

™

2

L

T2 = 28 = 32
VITRINITE REFLECTANCE (RANDOM %)

ORDERED REFLECTANCE VALUES.

*1
¥1
x1
t 3
x1
b
x]
x|
%1
x]

.43
.43
.44
.48
.48
.51
=¥
.53
.54
.38

x1.
X,
X1,
¥l
x!
¥l
*x1]
x|
X1
Xt

58 x!.86
=1}
81

.65
.85
68
.72
.73
.73
.77
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ML
4.2

RRUS No. : 17
DEPTH 1 4288.8 F
: 1318.8 M
MEAN :+ N.D.
HISTQGRAM,
Range: @- 4X
Increment: 2.10%
KEROGEN DESCRIPTION
Amorphous 35 %
Exinite 1 =R 4
Vitrlnite . i3 %
Inertinite : 19 %
Back Fluor : HMed
Bitumen : Small
Coke 1 None
RRUS No. : 3D
DEPTH y 7788.8 F
1 2574.4 [
£ a Ro MATURITY
® YALUES 21
MEAN : 1.59
STD JEVY p.12
MEDIAN 1.28
0DE t 1.55
HISTOGRAM:
Range: 8- 42
lncrement.: 9.18%
KEROGEN DESCRIPTION
Amorphous 5 %
Exinite ! g x
Yitrinite BS %
frertinite 19 X
Back-Fluor : None
B tumen ¢« None
Coha 'O o



FEDERAL 34D-9

— — 'N) N
[ [41] 2] [}

m

VIOZ—o3MaO D AAMHUICE

g4 el d@..

T

2.2 = 1.2 2.8 3.8
VITRINITE REFLECTANCE (RANDOM %)

ORDERED REFLECTANCE VALDES:
1.18
1.21
1.338

¥1.582

*!.62

*1,88

LI B

FEDERAL 34D-8

[\
o

By
[N

NOZ- M0 T DITKDHACE
[ [3)]
FUPRFITNY PO DSl BRI DYRE e |

CAVING

o

t
4.8

5]

Yl

2 @ 2e @ 32
VITRINITE REFLECTANCE (RANDOM %)

T L

= 0]
funkzj
j.ad

w1
S 1

ORDERED REFLECTANCE VALUES.

2.8t .12 x1.83
@.83 1.12 ¥31.71
2 84 1.14 x!.80
@.88 1.25
2.91 t.34
.38 1.35
1.92  1.38
1.97 1.47
1.1@ x1.50Q
.12 x1.62
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1
4.9

RRUS No. : 38
DEPTH . 8118.0
. 2471.8
¥ = Ro MATURITY
s VALUES : 3
MEAN ' .61
STD DEV 8.87
MEDIAN ! 1.682
MODE ' 1.65
HISTOGRARM:

Range: 8- 4X
Ineremant: @.18%

KEROGEN DESCRIPTION

Amorphous
Exirite
VYitrinite
Inertinite

Back Fluor

B tumen
Coke

RRUS No.
DEPTH :

# VALUES :

MEAN

STD DEV
MEDIAN ;
MODE :

HISTOGRAR:

t
P
H
H
H

5 %
. 4
58 X
45 X

Mone
None
Nona

48

8430.2
: 25668.5

¥ = Ro MATURITY

.68
.13
.83
.88

— s (S

Range: 0- 42X
Increment:

8.18%

«EROGEN DESCRIPTION

Amorphous
Exinite
Yitrinite
Inertinite

!
1
H
H

Bach Fluor :

Bitumen
Coke

H

Ll 4
2=z
58 X
45 X

Nane
Small
tr



FEDERAL 34D-9

254 RRUS No. : 48
N 1
U DEPTH ¢ B540.9
HZG-. . 2603.08
E 155 CAVING ? X = Ro MATURITY
g a VALUES 1
g ‘g HEAN : 1.63
A STD DEY . p.1g
? MEDIAN 1.8%
1 . '
N 51 7 MODE : I.Si
g ] fELE HISTOGRAM: 2
1 H Range: - 4X
Y S il w B 7/ A BN S S S ~ang#: .
P ‘.'3 1 2 e 3l_3 T 4{3 Inerament . 8. 18R
VITRINITE REFLECTANCI (RANDOM %}

ORDERED REFLECTANCE VALUES: KERQGEN DESCRIPTIOQI!
.94 ¥1.82 Amorohous 10 X
1.1@ x1.83 Exinite : 5 %
1.31 ¥1.8€5 Viirinite g9 X
1.34 x1.88 Inertinite 25 %
1.368 *1.87
1.3 ¥1.89 Back Fluor : Low
1.4 ¥!.75 81 tumen ¢ Smeil

¥1 48 ¥1.8! Core + Nona

x1.48 1.95

¥1.51 2.2
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APPENDIX V .

LIGHT ENDS (C1-Cg*") GAS ANALYSIS

Samples collected in sealed cans are analyzed for light end (Ci-
Cg*) components by headspace gas or cuttmgs gas chromatogranhy.
To provide an improved integration of the Cgt components 8 back-
flush technique is employed resulting in the Cg* peak elrting
first. The amounts of the individual gas components are computed in
parts per million by multiplying the integrated peak areas for each by
response factors determined from a standard gas., These values are then
divided by the headspace volume to obtain the amounts of each gas com-
ponent in microliters as reported in the data tables.

Key for data presented in "calculated ratios and parameters” table:

KCARB -~ weight of kerogen carbon (gms) in can.
GAS -~ amount of gas generated from kerogen carbon (p liters)
WET GAS % - (C9-Cy) x 100

C1 - Cy4

——— - ratios not obtained due to insufficient data

Parkin-Elmer Sigma 3(FID)
351x1/8" DC 200/50C coiumn
90°C lsothermal

20 ml,/min, Helium

Cc8
cz G3 ic4

5
cA NEQC

C4
ICS

C5




SUMMARY OF INDIVIDUAL COMPONENT CONCENTRATIONS IN HEADSPACE GAS
(ppm by volume in n-C:1 to n-C:4+ range)

FEDERAL 34D-9 WELL

n~C:1 n-C:2 n-C:3 i{-C:4 n-C:4 neC:5 {-C
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L TolE

HEADSPACE GAS COMPOSITION
%C:2-4

WBWC:5-4+

n/iso-~-C:5
ratio

ratio

FEDERAL 34D-9 WELL
nl/iso-C:4

OBTAINED FROM HEADSPACE GAS ANALY3IS
MATION GAS/KCARB WET GAS
%

SUMMARY OF IMPORTANT RATIOS AND PARAMETERS

ulL/gm

‘Taat?

63246

1.25_92
LB e N - g

ooooo

0.4
g.4

97534

10000

NOoOOo
faR=RalkyR=)
10 0O 0y

e

-----

-----

7.9.263

25625
Mmooy

oo

e 0 0

.....

o000
o000
T YD Oy

— kY 4T

.....

.....

55097

001.00

03856

23333

.....

< m
o000 O
O0CDO
T 00D
cTedcTeto

-----

.....

.....

.....

DHOCOD
DO NT O
N mm
o =S - AL A 4

.....

.....

.....

0499 1

-...1.00 1

5791 |

2101 !

.....

oncoo
00 WY On
MMV
L

.....

.....

-

- -

-
-

-----

.....

cooao
O
VRV Y AN
P P P

PN
MAN
MO

.....

-----

-
-
-
-
-

- -

-
- -
-
-

-----

[~R=R-R-F.]
D 0O
o) 90 o O 06
[ SRl A

.....

.....

riesro

(=0

-
-
-y —

1.1
1.5

.....

[=R-ReNa=)-]
Ly A K ol Be
(=2 =R RN
o W 00 0 O

.....

[ R R

M- 0@ WD
M g

.....

.....

nnnnn

ooOCDo
el o ok el
I MmMm
o0 20 0 W o

Lol X
L= R Rl
T 0 W m

3665

3772
Mgt m

5755

1072
Y Ty

Lo s A B o

o000

MMt

la R R R _J

9042

3138
T

6‘.0..5

53.63
oMM
0 vt vy

[=F R )]
[ AR
bl b R ]
o m 0 w0

-35-



APPENDIX VI

ORGANIC EXTRACT DATA AND Cq:, SATURATE ANALYSIS

A welghed amount of each sample is pulverized and soxhlet extracted for
18 hours with dichloromethane to obtain the total amount of extractable
material, The extract is first treated with hexane in order o remove
the inscluble asphaltenes. The precipitate is considered to be asphal-
tenes and the weight is recorded. The hexane soluble fraction is then
separated into saturates, aromaties, and NSO compounds by successive
elutions with hexane, benzene, and benzene-methanol on & silica-al1mina
chromatographic column. The functional groups, including asphaltenes,
are weighed and expressed as the total extract in parts per million of
the original sample weight. Each functional group is also expressed as
a normslized weight per cent of the total extract.

The saturate fraction is analyzed using gas chromatographie techriques
to separate and identify components in the Cy5 to C4p range.
These straight chain paraffins (n-slkanes) are normalized to 100%* and
the per cent of each component is plotted on a bargraph. Specific
pristane (Pr) and phytane{Ph) ratios are also calculated and plotted.
Carbon preference index (CPI) values are calculated by the Bray and
Evans formula.

Hewlett-Packard 5880A (FID)

12'x1/8" NaN03/LlN03/KNO3 sutectl: column
15 40 to 360°C
at 12°C/min,

P 25 mi/min, Hel lum

20

PH|

28

a0

35

d* LU ok L}JU.\ LJJJL 4u Wt L UJ“‘J ﬁ‘.r,{rwbm«r~wm
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COMPOSITION OF BOURCE ROCK EXTRACT
FEDERAL 34D-9 WELL

EXTRACT PPM % 3AT % AROM % N&O
7379 11.30 45.40 32.40
309 ¥.10 19.350 47 .80

SUMMARY TABLE SHOWING GROUFP COMPOSITION
AND SELECTED PARAMETERS QOF ROCK EXTRACT

FEDERAL 34D-9 WELL

EXT/TOC RELATIVE COMPOSITION PR/PH
%NSO+
%SAT %ARO ASPH
0.033 11.3 45 .4 43.3 §.36
0.053 ?.1 192.5 71.4 4.03
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HEAVY HYDROCARBONS NORMALIZED TO 100%

FEDERAL 349D-~9% WELL
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CHAMPLIN #1 FEDERAL 34D-9

PR
25
" ag
20
15
r
SAMPLE: 1,020 feet
PR
25
30
20
PH
e
15
©
SAMPLE: 1,200 feet

GAS CHROMATOGRAMS OF CI5+ SATURATE HYDROCARBONS

-39-




SAMPLE DEPTH : 1828 feet SAMPLE DEPTH : 1282 feet
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CARBON NUNBER XEY CARBON NUMBER

FEDERAL 34D-8 WELL
{=108xPristane/Totai  3=Pristeone/n-C-17 5=Pr i stana/Phytane
2=100xPhytane/Totai 4=Phytane/n-C~18 8=Carbon Pref.Index

NORMALIZED DISTRIBUTION OF n-ALKANES
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ROBERTSON RESEARCH (US.) INC.
15730 Hedgecroft, Sute 306,

Houston,Texas7 /0e0-3697

Tel: (713 4454 ED7 34— 2019

Telex: 762684

Ct\ampi;'\ :#:’ f';g(-e/al*MP.S.: flta
April 30, 1984 SE C" - 8 e
MC K:n h’3 CDm«“f‘A, Nf’w’ Mex..c o

Champlin Petroleum Company
5800 S. Quebec

Englewood, CO 80111
Attention: Jim Lister

Reference: Calibration Error in Rock-Eval Pyrolysis Equipment

Dear Mr. Lister:

Please be advised that the following project has been affected by a
calibration error (see enclosed erratum sheet):

1. Project Number: RRUS/823/T/260/2
2. Report Number: 823/260

3. Name of Well: Federal 34D-9 Well
4, Date of Execution: April, 1983

We apologize for any inconvenience this error may cause. However,
we would point out that the revised data will not influence our
interpretation in any significant manner.

If you require a reprint of the corrected pyrolysis data, please Tet
us know.

Sincerely,
ROBERTSON RESEARCH (U.S.) INC.

e

Stephen H. Coleman
Divector, Geochemical Studies

/N

Jghn R. Allen
Director, Laboratory Services

JRA: jh



Erratum (March 19, 1984)

There was a calibration error in the Rock-Eval pyrolysis equip-
ment during this project which has produced distorted Sj
data.

The impact of this error is on the reported S3 ebundance (mg
carbon dioxide/gm of rock) and on the Oxygen Index value which
is derived from the S3 and total organic carbon data

(0@ = (83 X 100)/TOC).

The correct’ S3 values should read exactly twice the tabulated
value.

Corrections should be made as follows:

1. Rock-Eval Pyrolysis Raw Data Table
a. New S3 =o0ld S3 X 2
b. New S9/S83 ratio = old ratio X 0.5

2. Hydrogen and Oxygen Index Table
a. New oxygen index = old oxygen index X 2

3. Hydrogen and Oxygen Index Crossplots
a. All points move horizontally away from the origin,

to their new oxygen index values.

4. No change to depth plots.
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SAN-;—::{%E UlbefOP.'

— 1
Mr. Roy Johnson §F ny ,g’g
Energy Minerals and Natural Resources Dept. : \ ﬂe? 3
0il Conservation Division QP*PJ'
P. O. Box 2088

Land Office Building
Santa FE, New Mexico 87501

Dear Roy:

Enclogsed herewith is a copy of the geochemical analyses
conducted on the Champlin Petroleum Federal 34D-9 well in
McKinley County, New Mexico.

While our partner Santa Fe Energy and UPRC,. have not been
able to 1locate the particular confidentiality agreement
regarding this well, Tim Parker, District Geclogist for
Santa Fe, and I discussed the matter and agreed to send you
the information provided that you keep such data
confidential.

Since Santa Fe is monetarily supporting your efforts to
study the regional source rock potential of New Mexico,
they, as we do, hope this will assist you.

Thank you very much for your help in obtaining data for the
Shell SWEPI State well.

SotaFe Ok
S8inc 1
1 ereiy, Narsun 0K
o rgt— ~ UPR ok
ames C. Lister ‘ Imewft.a-{‘\’- Ee,lea.sf_.
JCL/cjs
Enclosure =-/5-88
cc: W/0 Attach Tim Parker
District Geologist i;:3§7
" Santa Fe Energy .

500 W, Illinois, Suite 500
Midland, Texas 79701

Union Pacific Resources Company
P.Q. Box 1257

Englewood, Colorado 80150-1257
303/721-2000
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April 15, 1988 a8

.

Mr, James C, Lister

Union Pacific Resources Company
P. O, Box 1257

Englewgod, Colorado 80150-1257

Dear Jim:

Thank you very much for your contribution of the geochemical analyses of the
Champlin Petroleum Federal 34D~9 well in McKinley County to the New Mexico
Hydrocarbon Source Rock Data Base. This report will be a very useful
addition to the data base.

If you would sign below and return this Iletter to me as a waiver of
confidentiality, we can release this information and incorporate it in the New
Mexico Bureau of Mines open file system. | apologize for the delay in sending
this letter after our conversation last month regarding its release.

Very truty yours,

Roy E. fJohnson
Senior fPetroleum Geologist

REJ:JB:sl
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