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CHARACTERIZATION AND ANALYSIS 
OF DEVONIAN SHALES AS RELATED TO 

RELEASE OF GASEOUS HYDROCARBONS 

Quarterly Technical Progress Report 
January - March 1979 

EXECUTIVE SUMMARY 

This tenth Quarterly Technical Progress Report on the Characteri­

zation of Eastern Devonian Gas Shales as Related to Release of Gaseous 

Hydrocarbons, under U. S./DOE Contract No. EY-76-C-05-5205, describes the 

characterization data obtained during the period January through March, 

1979. 

This program was initiated in September, 1976, with the objective 

and scope of determining the relationships between the shale characteristics, 

hydrocarbon gas contents, and well location, and thereby provide a sound 

basis for (1) assessing the productive capacity of the Eastern Devonian 

Gas Shale deposits#and (2) guiding research,. development, and demonstration 

projects to enhance the recovery of natural gas from the shale deposits. 

Included in the scope of the program are a number of elemental tasks as 

a part of the Resource Inventory and Shale Characterization subprojects of 

DOE's Eastern Gas Shales Project designed to provide large quantities of 

support data for current and possibly future needs of the Project. 

The Y-1 well. in Allegany County, New York was sampled in 

September 1978. A total of 412 samples were collected from the Allegany 

County, New York well (165 for Battelle and 247 for other DOE/MERC contractors). 

Characterization data on Y-1 (EGSP New York No. 1), Allegany County, 

New York well is reported and discussed in this tenth Quarterly Technical 

Progress Report. 

Analysis of the hydrocarbon gases in Y-1 samples indicates that the 

longer chain hydrocarbon gases (ethane, propane, butane) in these shales are 

significantly higher than in the previous wells studied. Because these 

hydrocarbons have significantly higher heats of combustion than methane, the 

methane equivalent of the hydrocarbon gas contents in New York shales is 

considerably ldgher. 
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The carbon contents of the Y-1 (Allegany County, New York) well, 

on the other hand, are somewhat lower than one would predict from the 

hydrocarbon gas contents. There is still a positive relationship between 

the carbon and hydrocarbon gas contents, however; that is, higher carbon 

contents are associated with increasing hydrocarbon-gas content in the 

shaies. A similar relationship is also apparent between the sulfur and 

hydrocarbon gas contents. 

No unusual trends are observed in the porosity values, and a 

reasonable agreement exists between the measured Hg-intrusion values and 

those calculated from the density data. Generally, the expected inverse 

reiationship exists between the porosity and bulk density data, that is, 

higher porosity values are associated with low bulk densities. 

From limited lithological observations New York shales exhibit 

varia~le clay, mineralt and quartz contents. Generally, low levels of 

pyrite and carbonate minerals are observed. The low pyrite and carbonate 

contents noted in the powder examination of the samples are supported by the 

EDAX results showing low Ca and S contents. 

INTRODUCTION 

The ninth Quartarly Technical Progre:Js Report (January 15) was 

devoted to the presentation and discussion of the data from the I-2 (Clark 

County, Indiana) well. Also some partial data on the Y-1 (Allegany County, 

New York) well was reported. This tenth Quarterly Technical Progress 

Report is a comprehensive presentation of all the characterization data 

obtained on the Y-1 well along with thP. ATn (Antomatic IntQraction Detection) 

analysis of both well log and laboratory characterization data. 

Among the characterization data ar.P. frP.P. e;:is t::ontents. gas rQlQa~e 

kinetics, chemical anal-ysis (carbon, hydrogen, nitrogen and sulfur), 

physical characteristics (densities, porosities, permeabilities), and 

lithology of shales. 
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OBJECTIVE AND SCOPE 

The objective of this program is to determine the relationships 

between shale characteristics, hydrocarbon gas content, and well location 

to provide a sound basis for defining the productive capacity of the Eastern 

Devonian Shale deposits and for guiding research,- development, and demon­

stration projects to enhance the recovery of natural gas from the shale 

deposits. The program includes a number of elemental tasks as a part of 

the Resource Inventory and Shale Characterization subprojects of DOE's 

Eastern Gas Shales Project and is designed to provide a wide variety of 

support data for that project. 

Approximately 1000 core samples of gas bearing Eastern Devonian 

Shale will have been examined by the end of the program. After the characteri­

zation data for individual wells have been compiled, a regression-type 

analysis for pattern recognition will be performed to establish the inter­

relationships between the ·shale characteristics, the hydrocarbon gas content, 

and well locations from which the samples were obtained. 

program: 

The following tasks comprise the total efforts in this research 

Task 

1 

2 

3 

4 

5 

6 

Descriptive Title 

Core Sampling 

Gas Content and Gas Release Kinetics 

Chemical Characterization of Shale 

Physical Characterization of Shale 

Lithology of Shale 

Data Interpretation and Correlation 

A. ANALYSIS AND DISCUSSION OF THE CHARACTERIZATION DATA 

The characterization data ort the Y-1 (Allegany County, New York) 

well are reported and discussed in the ensuing pages. 
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Task No. 1 - Well Coring 

Cored shale samples were obtained on the Y-1 well in Allegany 

County, New York in September 1978. The coring was made between depths of 

370 and 2926 feet. A total of 412 core samples were taken from the well, 

165 of which were for Battelle and the remaining 247 samples were delivered 

to other DOE contractors. Well and field sampling data on the Y-1 well are 

presented in Tables 1 and 2, respectively. Surface times are plotted irt 

Figure 1. 

Task No. 2 · FLe~ Gas Contents and Gas Release Kinetics 

The initial gas release rates are presented in Table 3 for the · 

Y-1 well with-statistical analysis depicted in Table 4. A wide variation in 

the total hydrocarbon gas contents in the shales is quite apparent from 

Table 3 and from the statistical parameters in Table 4 •. The mean value of 

hydrocarbon gas contents in the Y-1 well is approximately 28.7 percent with a 

standard deviation~of 22 and· a variance of 482. 

Some of the shalQ spccimelhl exhibit significant .<1mounto of lunger 

chain hydLucarbon gases (ethane, prQpanP., butane). Th~se long chain 

hydrocarbons have considQrably higher hP.ati of combu::;tion than that of 

methane. For ex;:imple, the heat of combustion for ethane (373 kCal/mol) is 

about 1.75 time~ thAt 0f methane (212 kCal/mol). The values for propane 

(531) and butane (688) are 2.5 and 1.2 timc:J high~r than that of methane, 

respectively. With the heat of combustion value in mind the total hydro­

carbon content could be converted to meth~ne QquivaleuL by simply multiplying 

the high hydrocarbon gas values by the ratio of the heats of comh1.1stion. 

Table 5 summarizes the methane equivalent of the hydrocarhr.in ga1:> contents 

obt;aine.d in this manner. High hydrocarbons to methane ratio .(2 + 3 + 4 + 5/1) 

is also given in Table 5. This ratio could be looked at as a measure of gas 

quality. The higher this ratio the higher would be the BTU content of the 

gas. As indicated in Table 5, the ratio varies between zero (no hydrocarbons 

other than methane) and 2.73 for direct ratio, and zero to 7.5 for the methane 

equivalents. 
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Gas release rates were determined for five shale samples from the 

Y-1 well. This work was performed by rapidly evacuating the shale containers, 

and then monitoring the pressure buildup over a period of about 65 days. 

Data for these samples are shown in Table 6. 

These data were analyzed using the methods of Wilson (Phil. Mag. 

(7) ~, 48 (1948)). Accordingly, the following equation applies: 

p 

Paa 
= 1 [ 4a (1 + a) -Dq~ t/r2 

- 4 + 4a + a2qn2 e (1) 

where r is the sample radius (4.4 cm), a is the ratio of the capacity of the 

shale to that of the free space in the container, and qn's are the positive 

non-zero roots of the equation 

(2) 

where the J's are zero and first order Bessel functions. Solutions for 

the qn's are availfoble in standard tabulations for various values of a, 

the capacity parameter. The latter parameter must be determined by 

fitting the data to Equation 1. For cases where there is little sorption 

of the gas by the shale, a is small and is determined by bulk volume of the 

shale and its porosity. However, when appreciable sorption occur~, the 

value of a can be quite large. At values of a > 10, Equation 1 becomes 

insensitive to this parameter. Within the range of a values of 0-10, the 

shape of the pressure response curve is fairly sensitive to' the ·value of a, 

and a preliminary judgment of the appropriate value of a can be made by 

comparison of the pressure curve to curves give·n by Wilson (op. cit.). 

Application of Equation (1) to the data cited above yields the 

results tabulated in Table 7. 

Calculated curves for samples Y-1-1939, 2119, and 2538 are shown 

along with the experimental data in Figures 3, 4, and 5. Data for the other 

two samples are not plotted due to lack of sufficient data points. 

In principle, it should be possible to assess the total gas content 

per unit volume of shale from knowledge of a. However, because of the 

insensitivity of the results when a > 10, only qualitative comparisons can 
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be made for the current samples. For these samples, the value of a, based 

solely on the physical dimensions of the shale and its container, is 0.25. 

Thus, all of these samples display at least some capacity for hydrocarbon 

gas sorption. 

It is interesting to compare the derived values of Pco with the 

hydrocarbon pressures initially pr.esent in the containers before the 

experiment was begun. This comparison is illustrated in Table 8. 

Except for the case of sample 1939, values of Pco are less than 

the initial hydrocarbon pressures. This is to be expected if any appreciable 

gas was lo$t during thP pump-out proesdur~. 3amples 1939 and ~538 hRvP 

large "a" values indicating relatively·large gas capacities. Sample 1939, 

however, has a very small diffusion coefficient and 2538 has a relatively 

large diffusion coefficient. Thus, most of the gas present in 1939 was 

retained during the handling and experimental procedures, but it appears 

that much of the gas originally present in 2538 c.onld have been lost. This 

comparison is significant because it indicates possible errors in judgment 

of gas capacity by the usual procedure of measuring pressures after some 

period of time (usually 30 days). In the case of sample 1939, this time is 

obviously not long enough; for sample 2518, a significant portion u[ the 

gas could have been lost before it was sealed into the container. In any 

case, the variation of real capacities (as opposed to the physical dimensions 

of the sample) make the initial pressure measurement less meaningful. 

Although this measurement probably reflects the amount of gas readily 

available under the current sampling conditions, it does not reflect the 

fact that more efficient fracture of sample 1939 would result in release of 

much more gas than coulrl oe obtained from sam.pl~ 2119. For example, if the 

sample radius for 1939 had been 2.2 cm, the pressure ~xpected after 65 days 

would be 355 torr. Furthermn~e. the simple ~~essu~~ meaourement probably 

underestimates the true original gas content of sample 2538. 

Long-term diffusion study was conducted with sample Y-1-2538 at 

temperatures of 25 and 80 C using the continuous flow total hydrocarbon technique 

Uata for the 80 C run are shown in Figure 6. These data are interesting in 

that they display a departure from expected behavior during the initial 

portion of the run, and suggest a modified approach that should enable us to 

extract additional information from similar samples. 
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Our customary analysis of the diffusion data is based on the 

assumption that only methane contributes si&nificantly to the observed " 

total hydrocarbon signal. Treating the core sample as a cylinder 'having 

"easy" diffusion in the radial direction, the average concentration of gas 

in the cylinder at any time is 

c = 4 1 2 [- ~i2Dt 
Co f ~i ·exp r2 (3) 

where C0 is the initial concentration, ~i are zero-order Bessel function 

roots, D is the diffusion coefficient, and r is the radius of the cylinder. 

With the technique used, we do not measure the concentration in the sample, 

,but rather determine the total hydrocarbon concentration in a s~ream of 

nitrogen flowing over the sample. Thus, the gas phase concentration, Cg, 

is given by 

= (V9 /F)(dC/dt) (4) 

or 

Cg .= 4C0 DVs/r2F t exp [-~ ] (5) 

For values of Dt/r2 > 0.15, only the first term of the series in equation 

5 is signif:ii.:ant, and a plot of l~Cg vs. t yields a straight line having a 

slope proportional to D and an intercept proportional to the initial 

concentration in the cylinder. 

Figure 6 shows the data for the subject sample plotted 

in this manner, with an apparent D of 1.6 x 10-6 cm2/sec. and an apparent 

gas to shale ratio of 0.80 V/V. However, the early portion of the experi­

mental curve does not conform to equation 5; (alternatively, it suggests 

a higher diffusion coefficient). The most probable reason for this behavior 

is the inclusion o.f higher molecular weight (>C1) in the escaping gas early 

in the experiment. The initial gas analysis for this sample indicated an 

average of about 1.8 carbons per molecule, which agrees well with the 
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approximately 2:1 disparity between the observed and predicted response 

curves. A run made at room temperature with a second sample of the same shale 

showed the same type of behavior, but with a smaller difference between the 

apparent diffusion coefficients for the initial and final portions of the run 

(Dp = L 36 x 10-6 cm2/ sec.). Th11R thlil apparent: Lemperature' dependencies 

for the two branches of the response curve are different, with the early 

portion having the greater coefficient. This too would be expected if the 

excess signal is due to higher molecular weight hydrocarbons. 

One way to resolve this q11P~tion while ulmult:aneous1y ob~aining 

<ldqition11l iu.Curma.tiou aUOU'C the iaR rF>llila60 process ls tO analyse the 

effluent gas for individual hydrocarbons rather than measuring the total 

carbon content. This can be accomplished with only minor modification to the 

existing set-up, and it should be worthwhile in terms of helping to define 

the compositional dispersion for an operating well. 

Task No. 3 - Chemical Characterization Data 

Total carbon, hydro·gen, nitrogen, anil ~ulfur detenulnations have 

been made on all the Y-1 shales. The results are summarized in Table 9. 

The measured carbon canti:-nts arc surprlsingly low compared wJ,th rhP hydrocarbon 

g;;i.s content.! i:~pur.ted in Table 3. This oh:ct-!rVdLlun i.5 sumewhat contrary to 

the findings in the studies of the previo1Js WP.11 ~ where the ~~ueral trends 

have been the association of high carbon contents with high values of 

hydrocarbon $as contents. T.hlil pooitive relationship betwP.Pn carbon and 

hydrocarl>un gas contents, however, is still apparent, as illustrated in 

Figure 11. The Y-1 well shows higher H/C atomic ratios than the previous 

wells, indicating that inorgAnic minerals (mostly clay minerals such as 

illite and kaolinite) Are also sources of hydrogen (in the form of water) 

in addition to organic compounds (such as kerogen). 

Figures 7 through 13 summarize one-to-one correlations between 

the chemical c;ompoRition (r.,g., carbon, hydrogen, sulr'ur contents) and 

hydrocarbon gas contents and depth. Figure 7, for example, is a plot of 

depth versus carbon content. Selective points in this plot fall nearly 

on an exponential curve indicating an exponential increase in carbon contents 

with sample depth. The Y-1 well is the only location which exhibits such a 

relationship between carbon contents with shale depth. 
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No apparent significant pattern is seen in hydrogen contents as 

a function of depth as illustrated in Figure 8. H/C atomic ratio versus depth 

exhibits even more scatter than either carbon or hydrogen values with depth 

(Figure 9). A general increase in sulfur content as a function of depth is 

apparent. The scatter of data does not allow a possible approximation of a 

quantitative correlation. The relationship could be anything between linear 

and exponential. Sulfur versus depth is shown in Figure 10. 

Figure 11 is a plot of ·carbon versus hydrocarbon ga~ contents. 

Increasing hydrocarbon gas contents is apparent with increasing carbon 

contents. Hydrogen versus hydrocarbon gas in Figure 12 does not exhibit a 

readily recognizable relationship. The same is true for Figure 13, 'illustrating 

the hydrocarbon gas contents as a function of sulfur content in the shales. 

Task No. 4 - Summary of Physical Characterizations 

The physical characterization data determined on the Y-1 shales are 

depicted in Table 10 with the statistical analysis provided in Table 11. 

For the 165 samples characterized the bulk densities have a mean value of 

2.618 and true density of 2.767 with standard deviations of 0.·06 and 0.14', 

respectively. One-to-one relationships between the bulk densities and 

various other data (hydrocarbon gas, carbon, and hydrogen contents, etc.) 

are illustrated in Figures 14 through 16. Similar relationships between 

carbon, hydrogen, nitrogen, and porosities are shown in Figures 17 through 19. 

Figure 20 is a plot of bulk density versus porosity. 

Mercury intrusion porosity values are tabulated in Table 12. 

These values compare reasonably well with porosit·ies obtained from the density 

data. Total data on mercury intrusion porosities are presented in Appendix A. 

Five Y-1 shale specimens were prepared for gas permeability 

measurements. No significant permeation of gas took place after 60 minutes 

of subjecting the samples Cl-inch diame.ter and 1-1/4-inch thick) to 1 

atmosphere pressure gradient. 
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Task No. 5 - Lithology of Shales 

The Y-1 shale samples examined are characterized by variable 

clay mineral and quartz contents, and generally low pyrite, carbonate 

minerals, and organic material contents. Chemical and physical characteri­

zation data support the low organic content observed microscopically. 

Based on examination of powders using the petrographic microscope 

the illite contents of the samples range from high to very lo~, the converse 

being true of the quartz contents. Quartz grain sizP varies from 10 to 

20 µm in sample Y-1-1751 to coarser sizes in the other samples, the largest 

bei11g lu saniple Y-l-.. !,440 wherP the rango io 15 to 00 µw. As Usual, pyrite 

grain sizes, which are generally sparse, range mostly in the 5 to 10 µm 

size. 

Sample, Y-1-1330, examined in the powder form but not by SEM, 

appeared to have a more abundant pyrite content, and coarser single crystal 

fragments of carbonate minerals, though in small amounts. 

In Table 13 are presented EDAX results obtained using the SEM. 

With one exception~these results are in good agreement with microscopic 

observations of powder samples. Samples Y-1-1440 and Y~l-1909 appeared tu 

be very low in illite and very high in quartz contents. This is reflected 

in the low K and high Si contents, or low K/Si. ratios, shown in Table 13. 

The exception is sample Y-1-1440 which appears to have a high quartz content 

in the powder sample examined, whereas the EnAX reiultE uoing a fragw~uL 

of the shale show a high K and low Si content, indicating a high illite, 

low quartz content. Additional examination will be made of the y ... 1-V1l10 

sample. 

The low pyrite and carbonate mineral contents noted in the powder 

examinations are supported in the low contents of S and Ca in Table 13. 

Occasionally Cl is noticeable in small amounts in EDAX results and is 

thought to be attributable to contamination from handling the specimen. 

However, the contents detected in samples Y-1-1440 and particularly Y-1-1592 

were listed in Table 13 because care is generally taken in handling the 

sample and the content of Y-1-1592 is relatively high. 
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Samples Y-7-6104, -6194, -6293, and -6448 were similar in their 

abundant clay-mineral content, moderate quartz content.and generally low 

pyrite and carbonate mineral content. Sample Y-7-6104, when examined by 

petrographic microscope appeared to have a somewhat higher clay-mineral 

content than the other samples. As the K content, as shown by EDAX in 

Table 13, was comparable to that of the other samples, and the Al content 

higher, it is considered that the illite content is comparable to that of 

the other samples but this sample also contains kaolinite. As judged 

microscopically, the Sample Y-7-6293 contained a moderate amount of pyrite, 

the other samples containing very little. The EDAX results indicated 

Sample Y-7-6194 to contain the most, based on the Fe and S counts. Similarly, 

Sample Y-7-6194 was observed microscopically to contain more carbonate 

mineral than the o·ther samples, which was not indicated by the Ca/Mg counts 

in Table 13. These discrepancies can be accounted for by the fact that 

different portions of the same sample were used for microscopic examination 

and for the energy dispersive analysis. 

As mentioned previously, Sample Y-7-6544 was highly opaque to 

transmitted light making mineral identification nearly impossible. It is of 

interest that the Fe count of this sample was similar to that of the others 

indicating that the Fe was not responsible for the opacity. 

Figures 21 through 25 are SEM views of typical areas of fractured 

surfaces of the sample. A number of SEM photographs on Y-1 shales were 

presented in the Ninth Quarterly Report. 

AUTOMATIC INTERACTION DETECTION (AID) ANALYSIS 

The physical, chemical, and wirelog data from well EGSP NY No. 1 

have been analyzed utilizing the A.I.D. program described in previous reports. 

This program splits the d?ta into binary groups in such a fashion that the 

variability of the new groups is less than the parent group. At each splitting 

point the program selects the most useful (greatest variability reducer) 

splitting variable. Because of the large number of samples taken from the 

Y-1 well (159 samples were used~in most of this work) the data base should be 

adequate to detect any correlations or interactions which may exist in the data. 
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The primary emphasis in the current work has been to determine 

which, if any, of the wirelog data would prove useful in predicting gas 

contents. The log data available to us are shown in the following Table 14. 

All logs were from Schlumberger. 

TABLE 14. 

1. 
2. 
3, 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14 .. 
15. 

WIRELOGS FROM EGSP NY NO. l 

Compensated Neutron Porosity 
Bulk Density 
Gamma Ray 
Medium Induction - Resistivity 
Deep Induction - Resistivity 
Shallow Focused - Resistivity 
Interval Transit Time 
Coriband Porosity 
Coriband Shale Content 
Coriband Kerogen Content 
Coriband Water Saturation 
Coriband Bulk Density 
Amplitude 
Pressure Gradient 
Shear Modulus 

Usirig these wirelogs and vario11s laboratory data on chemtstry, gas content, 

porosity, and density a number Qf A. T. lL a.n.alyucs were u1ade. The splitting 

trees generated by some of these analyseG arc preseuLed in Figures 26 

through 29. 

In the course of our A.I.D. work several anomalous re~ulc~ have 

been encountered associated with wirelog data. The tree presPnted in Figure 

£6 is a typicai example. The initial split was made on the basis of sample 

depth and it shows that the higher gas contents are found at the greater 

depths~. The next split is made on the low gas content group according to 

shale color (the A.I.D. program permits variables to be treated as "free" 

* It should be noted that the A. I. D. program requires ·the raw data to be 
coded to range from 0 to 63. 
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that is, although the various color codes have been assigned numerical 

values the computer does not assume 3 is greater than 2, for instance. 

This means that the computer will try all of the possible arrangements of 

the various colors in order to determine if any order is a good predictor). 

In this case the program tells us that samp1.es with shale colors N2, N3, 

5Y2/l, and 5YR2/l generally contain more gas than N4, NS, or 5GY4/l. At 

this point a few anomalies surface. The first is that in the splitting 

of the high gas content group on the basis of Coriband porosit~·, the higher 

gas contents are associated with low porosity. In the next two splits based 

on Coriband bulk density we see a similar result with high density being 

associated with high gas. 

Very similar behavior occurred when the gas/unit volume of shale 

was compared with both wirelog and laboratory physical property data as 

shown in Figure 27. In this case the first split made on wirelog bulk 

density appears normal. However, the next three splits made on Coriband 

porosity, laboratory true density, and wirelog neutron porosity are apparently 

reversed. The next split on laboratory total porosity is apparently 

satisfactory but t~e final splits are not. 

We do not, at present, have a good explanation for this behavior 

but we believe that these results are indicative of the present state-of­

the-art of logging these tight shale formations. We believe that this 

illustrates why· a good deal more work is necessary to determine how gas is 

held and transported in the shale. Apparently the porosity being detected 

by the Coriband techniques is not the principal location of g~s in the shale. 

We are continuing to check and verify the results on other well data and 

exploring other explanations such as: 

(1) Results are a mathematical artifact caused by an unusual 

distribution of the collected data 

(2) Logging data influenced by the nature of fluid in the 

borehole 

(3) Logging results influenced by the nature of the gas or 

other materials in the pores 

(4) High porosity samples are losing a greater proportion of 

their gas prior to sealing in canisters. 
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Other results from the A.I.D. work are shown in Figures 35 and 

36. The analysis of the total carbon data is interesting in that it 

indicates that lateral resistivity shows good potential as a predictor and 

the use of color as a predictor follows the results previously discussed. 

The second split on color in Figure 28 indicates that the 5Y2/l and 5YR2/l 

shales show more gas than the N2 and N3 shales. This figure does con~ain 

one other anomaly associated with Coriband data; the higher densities being 

associated with high carbon content. 

Figure ~9 ill 11strate~ the imp1·1 ~·tance of deptl1 aud corrected pressure 

with splits occurring on both twice. th~ potcntiAl v! ~uaia'i~ity ati a 

iOnrl tr:iol ic al3o .!l!:eu ln this analysis. 

In general, one can account for approximately 80 percent of the 

variation in the gas contents through the data analysis. This includes, 

however, the anomalous porosity results in some cases. In view of this, 

definite conclusions regarding the development of a predictive scheme 

cannot be made at this time. Further refinements of the systems will be 

made as the anomalies are resolved. 
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TABLP. 1. WELL DATA FOR Y- l 

Al.LfGANY COUNTY, NY 

lfl'>O FEfT 

77 •. 49 cnEGREfS.HINUTESt 
42.~1 COEGREES.HINUTESt 

LONGITUDE 
LATITUDE 

COFINt; 11EGtN AT 
TO COl<IPLfH. 

370 Hf.T ANCJ STOPfEO, AT 2926 FEET. 11 TOOK 29 BARRELS 

S AHPLES WEi<E H' TUl{NE!l TO 8/l HELLE ON 9121178. 

THtRr WERE 165 SIMPLES COLLECTEO FOR BATTELLE ANO 247 SAHPLES COLLECTED 
Fo~· OTttE RS. 

RUN INF ORHA 11 ON FROH WELL Y- 1 

~UN 110. 1 CORING efGA N /1 T 370 FEET AND CORING STOPPED AT ltZ<.l FEET. 
fl Vfr:AGE CCoi{ING J;:A TE IS 7.66 MINUTES PER FOOT. THE SAHPLES 
ON TH!': sur;:F ACF IN • 9 0 ltOURS 

f.UN rm. ~ CORING P.E GAN ~T .. z 'l FEET AND CORI NG S TOPPE C AT lt88 FEfT. 
AVE~AGE COi\ I NG i;'AlE IS 7.86 HI NUTE S PEii. FOOT. THE SAHPLES 
ON THE SUf!.F ACE IN 1. 27 HOURS 

!;UN HO. J COi\lNG EEGA N AT 48f. FEET AND COR!NG S TOPPE 0 AT 51tE FEET. 
i\VEi'.AGE CORING F.ATE IS 8 .52 MINUTES PfR FOOT. THE SAHPLE5 
ON TttE SUi\Ft.CE IN 1.JJ HOURS 

1.- Utt NO. 4 CURl"lG nE;AN .u %J FEET ANO CORING STOPP£ C AT 1022 FEET. 
.\Vf" olC.E CJR ING RA TE lS 6.5 .. HINUTfS PH. FOCT. TtlE SAHPLE~ 
ON THE SlHF f:CE IN 1. 5 0 HOUR3 

·~IHI NO. 5 r~ o" Itl G E:EGA N A 1 uze FEET ANO CORING STOPPEC: AT lJ81 Flc.T. 
f1VFPAr.E co;:: ING F:A TE IS 8.71 HlNUTES PH: FOCH. Till SAMPLES 
Oil 1 HE ~ir.~F ~er IN 1. Cj J HOUl'.S 

1~.UN NO. & GOU"lG ffG.HI AT 1Ho FHT AND CORING STOPPE 0 Al 144£: FF.fl. 
AVEi.AGE CUR Hlf, F..ATE I~ 1.5q MINUTES PfR FOOT. THE SAHPLE~ 

UN l HE SUl~F A Ct IN 1.23 HOURS 

THE 
WERE 

THf 
WERE 

THE 
WERE 

THE 
WERE 

THf 
WEI\£ 

THE 
WHE 

...... 
VI 



fABLE 1. (Com 111ueJ) 

t;·UN lNFOl!-14 HON FROH WELL corn INUEO Y- 1 

I.UN MO. 7 coru NG l:EGA N AT 141+ b "'EE T ANO C OIH Nr. STOPP([ AT lit II J f EET. THE. 
l''VF.RAr;E: CO:< HlG P.llE :s 7.30 t1INUTE::> p ff FOOT• THE S.iHPLES WHf 
ON lftt: SURF At.E IN l. '38 HOUR'.i 

'!UN NO. Ii CORING [ff.AN AT :1433 FEET llND C.ORING STOPPEO AT 1531 FEET. THE 
llVf:~.llGf COP. lPIG 1\11 ff 1 :i 6. 77 HlNUlfS pf;,. FOOT. THE Si.HPLf.S HER( 
ON THE SURF '-Cf I 'I l.10 HOU'R~ 

1Wli NO. 'l CORltlG HGAN AT l5H fHT UIO CORING STOPPEO AT 1590 FEfT. THE 
AVHAGf CUR lf'.G F ;\ T£ JS I) ... 2 HlNUlES PH~ FOOT. TllE S~.HPLES HEH 
O'l l tti:: ~URF A Cf IN : • It 0 H)U'<S 

1: UN NO. 10 C JIHNG ff GAN t. T 1590 FEU flNO CORING STOPPED AT 161t'l FFT. THE 
r, JE l<AGF. CORH..il; ti:ATE I'.> 7. 70 ·MINUTE~ PER FOOT. THE SllH"LES HERE 
OH THE 5Ulff t.CE I It 1.00 HOURS 

;: UN NO. 11 COR1t1r, :iEGAtt .AT 161,'l FEET ANO (.OR ING STOPPED AT 170f FHT. THf 
A"IERAGE COR i,..; f.:t. TE IS ? • "1 HINUTES PER FOOT. THE SA.HPLES HEH 
011 THE :;Ufff ACE lN J.J.fl HO Ul<S 

f·Ul\t NO. 12 CORING •JE f,A N i; T 17011 fEf.T lNO CORING STOPPEt AT 1767 FEET• THE ...... 
AotE~:.IGE COk I NG 1<.CT£ IS a.58 HINU1ES PER FOOT. THE SAt1PLES HERE °' 
o" lflE SURF AC~ IN 1.55 HOUP.~ 

J.uri NO. 13 C f•R IN r, EEGAN :. T L7f>7 FH 1 &.NO C Ol<ING STOPPE C AT 11126 FHT. THE 
A~E~'.AGE C 01{ l Nt; 1; ATE IS f •HI Ml NUTES PER FOCT. TtlE SA!1f'LES HERE 
QI\; THE ~.URFAGE IN 1.5~ HCUj;S 

h.U ti NO. 1't C.CRlNG E.EGAN "'T l!?f> 1=-EET llNO CORING S TOPPE 0 AT 1865 F1~E:T. THE 
II llfJ"l\ljE COR Hll:. l"ATE I :i 8.95 HI NUTE S Pf R FOOT. TtlE SA 1FL:ES HERE 
ON THE rn"-F A(.f rn 1. ft I) HCURS 

kUN NO. 1 ".i COldllfG [EGAN H 1885 FEET AJNO CORING STOPPED AT 194 3 FEET. THE 
ilV£R.AGE co~ mi; fiAH IS .!j.. 83 111 NUTE S PEF\ FOOT. THE SAni:t.ES WE Pf 
Otf. l'HE SURF ALE I tt 1. 6 j" HCJJRS 

'<.UN NO. 1f.. Co.RlNG EE GAN ; T 1 gi. .. Hfl AINU CORI NG STOPPED AT 20 0 J HET. TH£ 
AIJEf AGE co~ INC: f:A IE 1:;, 8. 1'1 Hl NUTE S PER FOOT. THE SAftP1.ES WEP.£ 
ON THE SURF ACE IN 1.26 HOURS 

RUN NO. 17 CORJl~G ff.f,AN n 2 )0 .5 FEET ANO C OIUNG S TOPPEC AT 2062 FEH. THE 
f, v ;, :·:.l.1~[ :::oR ING E;AlE IS A• 8 ::I MINUTES PER FOOT. THE SA .. P"_ES HERE 
ON rm: SJRF llt;E IN 1.52 HO·Jli;5 

~.UN NO. 18 COl\HtG flcGt.N /.. T 2162 FE fl MIO {.OIUNG S TOPPE C AT 2121 FEE r. rHE 
AVt~AGE ·:Ok ING f<:Ai[ 15 ':! ..... HI NUTE !I PER FOCT • THE SAt'PlES WERE 
ON THE S Jiff ACE' lN 1.lt 3 HOUF<$ 



TABLE 1. (Continued) 

f'.IJN INF Old·lt. TI 0 N F P.OM WELL (.ONTlNUEO Y- 1 

.\UN MO. 1'3 coi; !Ni; IJEf,AM Al 212?. FEET AN 0 (. OR I NC. STOPP[ C AT 2181 FEET. THE 
AVE'";i\GE CO". lNG RATf lS 7. CJ J Ml NUTf S PEI'. FOOT. THE SAMPLES WERE 
ON !Hf' SlJRF A CE IN t.55 HOURS 

1;.UN NO. 7.0 CORJ.NG E:EGAN AT 21 lil FEET ANU CORING STOPPED AT 2240 FEET. THE 
Al/H.\Gf COf..: ING PATE IS 11. ltl Ml NUTE S PEE FOOT. HIE SAMPLES WERE 
ON Ttt[ SURF I.CE IN 1. 4 I] HOURS 

:·~UN NO. <!1 CORING J;EGAN AT 2240 FEET 14NO CORING STOPPE.C: AT 229q FE.ET• THE 
Alff RAGE CUR. I"IG l<A IE i's 7.f)(, MlNUlfS PER FOOT. THE SAHPLES H[F.£ 
ON TH( SURF ACE IN 1. &8 HOURS 

I UN rro. 22 COl'.iN1; GEGll N AT 229~ FEET llNU CORING STOPP( 0 AT 2]51! FHT. TH[ 
A llE l(A GE CORlNG i'.ATE IS 8.f)J MINUTES PER FOOT. TllE SAHPLES WERE 
Ott lHE SURF A Cf HI 1.55 HOURS 

r•JN NC. 2J CORiNG EJEGAN r. T 248& FHT ANO CORING STOPP£ CJ AT 251+5 FEET. THE 
AVf~'.AGE COi\. I NG f.ATE lS 7. Jo:I MlNUlES PER FOOT. THE SAHPLES WERE 
ON TtiF: SUf\F tC.E IN t.73 HOURS 

"':UN N(I ,. 21t CORING. GE GAN Al 251t5 FHT ANO CORI NG STOPPEC AT 2&0 It FHT. THE ...... 
AV[fiAG·E COf\ I NG l·?A TE IS f),95 HJ NU TES PEI< FOOT. THE SAMPLES WFH -.J 

Otl THE SURF ACE IN 1. 52 HOURS 

~!UN NO. 25 cornNG GE GAN r. T 2b0f> FEET ANO CORING STOPP£() AT 2&£:5 FHT, THE 
AVEF.AGE CORING l'AlE IS 7. 71 HJ t~UTES PER FOOT. THE SAMPLES WERE 
ON lHE SURF I.CE IN t.73 HOURS 

'·UN NJ, 2 f) COfHNC. &EGAN i;T 2723 FEET ANO CORI NC. STOPPED AT 2762 FEET, THE 
1\Vn,A&f COi\ ING f.".A TE IS 7.32 f'41NUTES PER FOOf, THE SAMPLES HERE 
ON T tiF. ::.U•\F ACE IN 1.70 HOURS 

;.;UN NO. u CORING BEGAN AT 2762 FEET ANO CORING STOPPED AT 261t1 FEET, THE 
t. llEF.A GE CORING RAH IS 7.32 Ml NUTE S PER FOOT. THf SAMPLES WERE 
ON iHE SURF ACE IN t.45 HOURS 

~· IJN NO, 26 CORIN•; 6E GA II AT 21ilt1 FHT ANO C°ORING STOPPED AT 2900 FEET. THf 
AVE~;A·>E COi\ ING 1-<ATE IS 7. 17 MINUHS P[R FOOT, THE SAMPLES WfRF 
ON THO: SUh!F o'.ICf. JN 1.117 HOURS 

.. UN NO, 2'1 CORlNG BEGAN 4T 2'-:lOO FHT ANO C Ofi.lNG STOPPEG AT 292& FEET, THE 
Al/Ff AGE COf;.ING F,A TE IS 7.89 HI NUTE S PER FOCT, THE SAHPLF.S WE Rf 
ON THE SU!;_Fi<CE. IN 2.08 HOURS 



TABL~ 2. FIELO 5A11PLIMG :JA'TA FOR WHL Y l 

ON 
SURFACE BARREL s:: I] 

!:.ft.HPLE IO. COLOR Tll1[ NO NJ. 

'f 1.- 37?.. 114 1. 62 1 Ii 
y 1- .)62. Hit 1.b8 1 z 
y 1- 3'32. l'ollt 2. 03 1 l 
'( 1- 402. HS/5't~ 2.15 1 .. 
v 1- i.12. Nit 2. lO 1 5 
y 1- 422. N4 2. 40 1 6 
y 1- '• ll • t·d 1.10 2 1 
y 1- ltltl. NJ 1.26 2 3 
y 1- 4 51·. Nit 1. 43. 2 Cjl 

v 1- It bl • N4 1. 52 2 10 
y 1- It 71 • Nit 1. bl 2 11 
y 1- 41!1. N4 1. 78 2 12 
y 1 - It 91. 5Y2/1 1.12 3 1 J: 
v 1- 501. Nit 1.20 l lit 
y 1- c; 21. 5YU1 l.32 J 15 
y 1- i;,rn. SGYlt/1 1. ltl l 1& 
v 1 - 51t 1. Nf> 1. 70 3 11 
y 1- '.165. w. 1. 7 J .. 1 !I ...... 

~ y 1- r.1c,. 1114 1. IH .. 19 
y 1 - '.! ~5. N4 2. 02 It 20 
v 1 ·- <; 9'>. N:c+ 2. 15 It 21 
y 1·-1005, NI+ 2. j] .. lZ 
y 1 -10 1 It. NI+ 2. 1to It 23 
y 1·-1330. N2 • 77 5 24 
y 1-1.340. 5Y2f1 • 93 5 25 
y 1 -u 5'l • Nit /5"t2 1.03 5 26 
y 1-1360. NI+ 1. 20 5 Z1 
y 1-1.HO, Nit 1. 30 s 25 
y .1-1360, N] 1. 53 5 2q 
'f 1-1390. N lt/N5 • 70 & JO 
y 1-14ll0. N5 •. 1\2 b ll 
y 1-1"10. Wit '• 97 b 32 
'f 1-llt20. rn 1. 13 6 33 
y 1-llt.JO. N·'.+ 1.25 6 34 
'( 1-1r.1io. t15 1. J7 6 15 
'f 1-14 It'). N·:+ .b7 7 lf> 
v 1-1r.<;'1. lh • ~ 8 7 J7 
y 1-1 ltf.>':l. N'< 1. 0 3 7 38 
y 1-1 r. n. N4 lo 18 7 .39 
y 1-1 i. tl4 •. 11 .. • 75 8 40 
v 1 -1 r.-ir. • N .. • '-12 8 41 
v 1··150lt. Nit lo 05 8 42 
y 1·1'>14, Mio 1. 22 6 4.J 
y 1·1524. N<; 1. 37 8 41t 



TABLE 2. (Continued) 

FIEL 0 SA HP LING llJ.U FOi\ HELL y 1 

ON 
SURHCE l1Aj;.R£L SF.I) 

'lf1HPLf I r•. COLOR T IHE. NO NO. 

y 1-1c;:n. N'• • 70 9 45 
y 1-154:~. Nit • IH g It& 

1-1553. Nit • 911 g .. 7 
v 1-l5b3. N4 1. 10 g 48 
y 1-1573. ll4 1.20 g 1+9 

' 1-11)1\j. N4 1. 37 ~ 50 
v 1 -1592 • N4 • ti<; 10 51 
y t-tf>02. N4 1. 05 1 0 52 
y 1-101~. N4 1.11 10 53 
v 1-l&U. Nit 1. lO 10 51+ 
y 1-lfd?. Nit 1.1t5 10 55 
y 1-1n4:?. Nit 1. 53 10 5& 

' 1-1&57-. N4 • 77 11 57 
y 1-l&f.~. Nit • 90 11 58 
y 1-1672. c;y R2/ 1 1. 0 7 11 59 
y 1-1662. N4 1.10 11 &O 
v 1-1 f>YZ. N4 lo It 1 11 &1 
y 1-170.J. Nit 1. (,8 11 &Z !-:"! 

' 1-1111. N5 • bO 12 &l ID 

y 1-1121. NS • 75 1Z &It 
y 1-17.31. NS • 86 1Z l)lj 
y 1-171tt. Nit/NJ 1. JO lZ && 
y 1-1751. Nit t.45 12 &7 
v 1-17&1. N4 1. 55 12 &8 
y t-17.,0. N4 • 7 l 13 69 
y 1-17130. Nit • 90 1l 70 
v 1-1790. N4 1. 02 13 .71 

' 1-1800. N4 1. zz 13 72 
y 1-11\10. Nit 1.35 ll 73 
y 1-lf.20. N'• 1. 48 13 , .. 
y 1-H-30. N.J • 112 14 75 
y 1-11>40. N.1 • 93 1 It 7& 
y 1-li\50. Nit 1. 12 lit 77 ., 1-11'&0. NJ 1.21 lit 78 
y 1-1f70. N.4 1. JS lit 7 '} 
y 1-1~60. Nit 1. ltJ 1 It 80 
y I -11! 11:.J • N4 • 11.J 15 81 
y 1- t.~ 9'3. Nit • 97 15 8Z 
y 1-1':<09. N4 1. 011 15 83 
y 1-191'?. Nit 1. 111 15 81+ 

1-1)2~. Nit 1.zs 15 85 
y 1-l')J'J. N·:~ 1 • .H 15 8& 
y 1-1'Jlt7. Hit • 70 1& 87 
y 1-1•:,r:,7, 5 Y2/1 .SJ 1& 38 
y 1-1 %7. N'• • 68 1& 89 



TABLE 2. (Continued) 

F~fLCl 311HPllr«; OATA FOR WELL Y 1 

ON 
SUR FA Cf BAf<REL SEO 

SM11'l E IO. SOL OR TIM[ NO NO. 

y 1-1'H7. N4 • q5 Hi 90 
y 1-t•:lf.7. NJ 1. 03 Hi ':11 
y 1-1'1'!7. Nit l.tJ 16 92 
y 1 -2 0 Of. • Nit • 76 17 93 
y 1-2010. Nit • 115 1 7 ':llt 
y 1-2026. NJ • 95 1 7 95 

' l-20Jfi. N.'J 1. 011 17 96 
y 1-204&. N4 1.25 17 97 
y 1-205(,. Jlt4 1. J2 1 7 96 
y 1-2U65. 5"2/1 • 52 16 99 
y 1-2•J75. 5Y2/1 • 58 16 100 
y l-2oes. N4 • 72 16 101 
y 1-209..-•• N4 • d6 16 102 
y 1-2105. NJ 1. 00 16 103 
y 1-2115. N3 1. 10 16 1 Olt 
y 1-2119. 5Y2/1 1. 17 16 105 
y 1-212r;. N3 • RO 19 106 
y 1-2135. NI+ .90 19 107 "~ y 1-2145. N2 t. 05 19 103 0 
y 1-2155. NJ 1. 23 19 109 
y l-21fi5. NZ 1.35 ~9 110 
y l-2175. N~ 1. 411 19 111 
y l-2lll4. iNlt/N2 • 7 3 20 112 
y 1-21<;!4. NJ • 93 20 1U 
y 1 -2 2 01+ • flit 1. 07 20 tilt 
y l-221•t. N4 1. 16 20 115 
y 1-222't. Nlo 1. 211 20 ~ l6 
y 1 - 2 ~ 31, • 1'15 1.40 20 117 
y 1-224.'J. Nit • 43 21 116 
y 1-2?.53. tl4 • &O 21 119 
Y· 1-2263. H4 • 70 21 120 
y 1-22'7.l. Nlt • 62 21 121 
y l-221H. r~ '+ • 92 21 122 
y 1-2293. ll4 1. 0 0 21 123 

1-2307.. tl 4 • 75 22 124 
y 1-2 H?. N2/tl4 • e3 22 !7.5 
y 1-2322. ti 3 • 95 22 126 
y 1-23,32. 5'tRU 1 1. 05 22 127 
y 1-2.14?.. N.l 1. 17 22 126 
y 1-2352. Nit 1. 3 7 22 129 
y 1-248~. N3 • 6 7 23 130 
y 1-2495. 5" R2/ 1 • 66 23 131 
y 1-2'i0~. <;':'~.211 • 911 2J 132 
y 1-251 t•. SY R2/l 1. 0 Ii 23 1H 
'f 1-2!i2>-. 5H2/1 1. 20 23 134 



TABl.E 2. (Continued) 

FlELCl :>AHPLING DA f,\ FOR 14ELL y 1 

ON 
SURFACE BARREL SEQ 

S d~PL F 10. COLOR TIME NO NO. 

y 1-253f. 5V R2/ 1 1. 38 23 135 
y 1-251t!3. Nit 1.02 21+ 1J6 
't 1-255~. N3 1. 10 21+ .:117 
y 1-256~. 5Y R2/ 1 1. 18 Zit 138 
y 1-251e. 5U.:211 1.26 21+ 139 
y 1-258~. 5YR211 1. 37 21+ lit 0 
y 1 -259'.l. NZ 1. 53 21+ 11+ l ., 1-2&07. 5YR2/1 • 65 25 11+2 
v 1-2617. 5YR2/1 • 77 25 llt3 
y· l-2&27. 5Y R2 I l .87 25 l l+lt 
~ 1-2637. N3 1. 02 25 11+5 
y 1-261t7. Nit 1. 17 25 146 
y 1-2b57. NI+ 1. 15 25 1It7 
y 1-27 2'>. 5Y4/l • 60 2& 11t8 
y 1-2735. NJ .CH 26 149 
y 1-27t.5. SY R211 1. 08 2& 150 
y 1-2755. 5YltI1 1. 18 2& 15 l 
y 1-2765. Nit 1.28 26 152 N 

t-' y 1-2775. 5YR2/1 l. 4J 26 15J 
y 1 -2 71\4 • NZ. • ea 27 151t 

1-2791,. NJ 1. 02 27 155 
y 1-2uo1t. · N.J 1. 12 27 150 
y 1-21111t. NZ 1.11 27 157 
y 1-2621t. N3 1. 27 27 158 
y 1-2832. 5Y R2/ 1 1. 57 27 159 
y 1-28 ltlt. SY R2/ 1 • 68 28 160 

1-2~51t. 5Y R2/ 1 1. 0 0 28 1-f) 1 
y 1-2861t. 5Y R2/ 1 1. 10 26 1&2 
y 1-2H'+, 5YR2/1 1.20 28 163 
y 1-2(181t. 5Y R2/ 1 1.37 28 l&lt 
y l-28%. 5YR2/1 1. 5 7 28 165 

HEAN EXPOSURE TIME 1.16 
ST t.N[11\".0 OFVIATICN Of E. XPOSURE Tl HE .H 



TABLE 3. I I\ 11 I '·L GAS Hf.LEASE DATA: l'tlll y 

UC!IUS/7'1 

fHH C:OHE liA:i C:UHPU9ITIUN,VCLU~E PlHCENT GAS RELEASEO/ 
PHESSUHE VULUi"·E 'lllLUME POHOS 11 Y lUlAL CAHllON Util 1 VOtlJMt SUI 

SAMPLE iu J Ofrn cc tt fici. ME lHANE EIHANi:: l'fiUPANl UUlANE Pt::N JANE tiYUHUI!:. NlllWGEI\ ·OicYGEi-. i>hiK1u£ IJf i;ltALi:. Ml. 

y 1- H2. 125. b24. bi?&. lb.53 .5'11 •I~ .lb .Ul u.ou -~~ n.1& lti.82 2.11s .01 l 
y i- Jll2. 7 2':J. 1 '.>4 • b9b. iJ • OIJ .i>i 0. (liJ u.oo O·. liU Ii. uo • ; 1 71:1.bJ i!0.311 ..Jll .01 i! 
y I- .5'12. 120 • 54ti. '10'1. N.17 • 'iJ • U'i .o3 .01 o.ou l .·Jb eu. u 18 .14 .ti& .01 3 
y i- 402. 120. '.>bl!. iu~2. o. 5 u .l.l .u• o.ub o.ou u.uu ..... H.i>il ill. 14 .82 .oo q 
y 1- 41 i!. 1.10. ·121. 129. 5.'15 .')d .11 .16 • u .s o.oo .~~ 111.i!J 1'9. Ill • 'lb .01 5 
y 1- 4a. U.5. lll7. bH. ~ • 3 i .ti~ . i l .'o5 .01 u.uu .·~'i· 18.811 i!Q. 33 .cb .01 b 
y i- 4Jl. 1~u. 955 •. 495. o. Ul: • c.u .i'i .1.s .u.s u.uu • j l n .111 i!U.7~ .b5 .01 1 
y i - 4'11. U5. 607. 6'13. 4.1. Oil l .. :: .,, .4~ .111 .u4 o.uu 1. ~'2 rt.lb 19.lb .. s3 •UC! II 
y 1- '151. ., j'j. '!>58. H92. t ll. b 1 1. ·~ 5 •. sc • i! 1 .u5 u.uu 2.H 711.lC! 18 .17 ...... .oc .. 
y i- 4b l. 1..iO. 1.H. 119. ~.Ob .a~ • l'r .l'I .02 u.oo 1. IS 16.36 i·9.B .·SO .ui 10 
y i- 47i. 74U. bbl. 787. 11.5~ l.bl •. -.;4 .23 .u.s o.oo 2.21 n .. ss 19.l!l •. ]CJ .02 l l 
y i- 46 l. 74S. 162. bbl!. 2.~n l • ai0 • 4 41 • i!l .o4 o.oo i!. (J l 711<.·54 20. St> .c: .. .o3 1 i! 
y i- q '1 l • 1 i!S. 905. 545. 1.21 I. 0'1 • i! s. .1s .o3 o.oo 1.52 17. l 4 20.80 .·Sb .02 ll 
y l - 501. 7.:5. b~3. b21. ....21 2. (•ti .110 • l 2 .o4 u.ou i!. bi2 10.29 18 •.. , s 2.:H .o3 l'I 
y i- Sci. 7JO. 512. ~.S8. a.211 JS.f 11 5.411 2. l C? .ti'I • l 5 44. 2111 41.'15 &.57 1 .. ti3 .23 15 
y i- 5Jli • ~qo. i!.Hd. 71;. 9 •. ~d iJ.~f i • ii II .H .~t. .u:> H1.2~ lib·" u ili.h .:n .)9 ill 
y i- %5. 7 'llO. 802. 64ll. I • 1 'I 3. l•) •. :!u • lb .ui:! u.ou 3 .S!I 1b .90 i a .e o .69 .04 18 N 
y i- 915. 1 40. bd2. 'bll. 

j ·'" 
s.sii U. Oil .39 • 011 o.uo ti.OS h.3u U.(10 .·'19 .os 19 N 

y 1- 91!5. 1 q':]. &59. 191. u.ou S.6"!:1 •. Ju .3U • us u. ilil b. 3<J . l5,20 17 .so .·b4 • us 20 
y i- 9'115. llUO. &27. 1:12 3. I U .19 H.3•t 4.iH I. CJb •Se! .12 38. 7 I Sl.30 ·9 .28 .73 .43 21 
y 1-101'1. 95U. 1.S'I • llb. 1.1.'13 .11. 3':1 b • .S2 ll.&3 ').74 2.21 ll.2• & I. S:S ;] • l 5 3 .117 .'10 23 
y i-1.s.Hi. 120 D. 6~o. 6uii. l.i4 il. 5.? i.~4 :s. i q .9j .2s 45 .11 119,.30 .4 •. 3u i.-zs .58 24 
y l-1.S'IO. i 2~'). 51!2. 608. 0,00 JS .9L ti. '12 i!. i 1 • S'i .15 45.73 11&.30 1. li I .&b .49 25 
y i-u~u. iU&•). 474. 97&. .1s jll. b.! 4.9i! C!. I b .1u .12 :St1.'B 54.'IO &.2& • 81 .2b 211 
y i-llt>O. 1:>0. bob. 71:14. 9.05 b. 2•J • i3 .24 .u3 o.ou &.&t 11f.10 18 .GS • 1 C? .o& 21 
y i-iHu. 751). bib. H31l. .90 !i.45 o.oo o.oo o.uo u.oo ti.4~ 14 .110. l8. uu .74 .os .:!ti 
y i-lJllU. 9ou. 579. 1:111. 7 .0'J 1:1.&u i!. i! 1 1 • 1 !) .27 .u3 23.2b 63,bU 12.110 .65 • l 8 2'1 
y i-i3'ilo. 1ou. b81l. if.i~. 5 .6 i ;.i• ;i!S .24 .uJ u. OU •S.112 1b. io i7.4.:o • ti 3 .os 30 
y i-11100. . , d(•. 111. 739 • 2 ,8':l 1.:!. Oil . 2 ,.30 .51 • ii'.> .02 lll.911 l2 • .,o 1·3 .i: (I 1.20 • 15 H 
y 1-1•uo. 7 'j(j. 716. tH. q .<iU 5.01 .SS .15 • Ui! o.oo ·S.79 1·S.·56 l8. 04 .62 • (J ti 32 
y l-l4cU. 1~ua. '12&. I 024 •. .JO 2•. ~,., 5.b:S l • O'> .4J • ll l 7 .b'll< ·SU.78 ll .24 ..J 1 .Jl 33 
y l-1•uo. 1 :)0. b'IS. /55. 5 .i! 1 ~-1~ .S7 .21 • Oi! o.uu ·S .911 15.89 i7.eu • 'IS .os 34 
y l-l'f'IU. 750. tii!3. 112; • 2 .111 e.. 91: • '112 .so .21 • ll 8.10 18. 80 ll .91 .. s1 .Ob !S 
y i-1449. l'.>0. '.:15'1. SYi. c!. uu I~· ... 4 l. ·; 9 • 11 .14 u.oo 11:1.34 i>1.u i2.7~ • iis .o~ ]f, 
y l-1'159. 90u. 548. 91:2. 2. a C? l'i.llli 2.42 • 111 .111 • .39 i!2.87 bll.2:l 12.24 .97 .1& 37 
y 1-l'lb'I. ttuu. 4'1S. '1'!>5. o .i)u I Ii .C>J· .99 .37 • 01 o.ou li!.Ub 7"J. 27 11.03 .fl 'I .01 311 
y i-1'179. 7'lO. 11 S. nis. 0 .uo l.8b •. J9 .lb o.ou u.ou 'I. q l 7-5.JJ 19.54 .67 .04 39 
y i-i4U'I. 7 '>U. ll.S5. 615. 0 .110 4.lti .~7 • 'c!'I .u'c! u.uu .s .C?4 H.~3 11.59 .ii& .u7 110 
y 1-111'1'1. auo. hUO. us.u. 3. 41! Iii. 51! l .-02 .11'1 • 0'1 • 0 l I 0. l ll 1l.H 15.75 .15 .08 111 
y i-i~ll'I. 'iouu. UC?. I i!8. i .£ j 20•.B l.u2 l • 0'1 • i!i .ol <!4. 7 ii 63 .i!b ll .us l. ll .29 Iii! 
y i-i514. 11 ou. b':Jll. 1%. b. t·O n.ou l· ..... l.&2 • .37 .11 .39.119 s1.ctt 9.i2o .c«iq .46 4l 
y l-l5i24. 8UO. 719. 73i. IU.Lb l l. ll l.1'1 • 79 l .8C! .os lS.Sl T!.B 10.et. l. liS .16 1141 
y 1-15.H. 7 'lU. 002. 8418. 11. HJ 8.19 .12 .J'I .o4 o.oo 9.S4 73.40 lb. 31 .&8 .01 llS 
y i•i543. 1!00, ':J'I 3. ti 51 • 3.19 12.3i 1.H 1.00 • i!li .us 15 •. ss 11.1'> 11.~9 l •Ott .11 llb 
y ~-IS'l.S. 7 '.>0. 5'17. b53. ~. n b,51 .13 • .;j .uq 11.00 I .b1 b'c!.~ 14.0f> • 4i! .us 41 



TABI.E 3. (Continued) 

INlllAL GAS kELtASE UATAI ~l:.LL y 

UUUS/7'1 

t-HH COl<E GAS COMPUSlflON,VGLU~E PEHCENT GAS RELUSEU/ 
PHES3UkE llULUHE VOLUME POHOSITY lOTAL UHllUN UNIJ llOLUH SEU 

SAMPLt: lU IOllH Cl: ct PC i. ~tlHANE EJhANE PROPANE llUTANE PENT•N~ HYU~Uc. hllHO~Eh -O~Ybf~ DtOxlut · u SliALf i\O • 

y 1-15td. 7,0. 721. 12'1. u.uo '1.'IO • 511 .20 .u:s o.oo 5. 7l 75.115 18.tO .2 1 .06 qa 
y i-151.S. b50. SJ4. ., lb. b .115 l 0. 711 l • l 11 .42 .u4 o.ou u.02 7l .'il tll.89 .79 .06 119 
y i-151!.S. 150. b91. /5.i. i • .:11 6 .1 ~ • 'l'I •JO .lib o.ou 9.'12 711.5'1 1·5. l q .119 .o9 Su 
y i-i5"2· 1':> u • 6%. 194. .s.~4 s.11 .u .6u • 1 U u.oo 7.35 11.bl. 14.oli .119 .06 51 
y 1-t6u2. 7 Sli. /41. 7u9. i!. 'i2 11.11 1.12 ,60 • u. .011 l0.57 111 •. s 1 111. u .11 • l l 52 
y 1-'.iblc. '/50. b.Sc. Ill&. l • 1 2 9. l i! l • i 1 .110 .15 .u4 ll .211 7q.4b u.1d • Ii :s .09 53 
y t- iba. 1 Sli. 576. 117 q. o .11u 9.11'1 1.111 • 95 .is .u11 12. q l 12.bl i4.3b •. 35 • 08 511 
y t-ibJc. llOU. II till. 'fb6. i!. fil 11. 01 l. i3 .ss .io .u:s ·9.82 12.16 l7. 7 4 ;28 .us. SS 
y l-16112. 8,0. 511. 939. 2.47 l 11 •. , i 2. q 7 l.09 • 2') .ob 22.58 b6.02 9.1:0 1.79 .1q 56 
y i-ibS2. 750. &49. bill. 41.90 7.23 l .·S 3 • 6& .lb .08 ·9.911 )6.H ll. 95 l.·H ~ i Ii 57 
y i-lbb2. 1100. bib. 174. 5. •JS lb.ll'i :s.3u l.7'1 • 411 .as 22. u. 69 0 00 6.70 l .·511 .20 58 
y i-16i2. 13UO. bl l • 839. 2.~3 <10.9~ i>.bll 3.'lu .9l ,.i!S .52.bll .. ~ .11 l 1.·53 .113 .&6 5'f 
y i-lbti2. 750. blll. IHb. 11.06 b.110 l.bll l .113 .20 0 Ub 9.33 77.19 li!,U4 1.111 .u1 bO 
y i-1692. 1so. 743. ;01. i • 8 l l.Ou .ib • .J8 .u2 o.oo I.SC) 7b.9b 2 l .37 . li .02 u 
y 1-11u.J. 1100. bl3. 117. 3.qs ". bll 1 • 4 1 1.01 • 11 • lie! 12. :u 7 l .bl l·S .·SS •. 1111 • I l bi! 
y i-ii11. '150. 4il5. %S. II, 11 Ii 4.b~ .~ii .41 • l Ii .(d s. 71 13.iil 20.21 .20 .04 b3 
y i-17d. ., ,o. 1 bll. b86. 11.21 1.93 1 • l c! .1 ~ • u ., o.ou 9 .117 7-3. 58 l·S. ·1 U .11 li • 11 blj N 
y i-11.H. auo. 163. b87. q •. bll I] .j>l 1.60 .t.o . ll .u1 1-5. 'iS bl,91 1·5. q u .68 .19 b5 w 
y 1-1741. 13SU. s 13. •u1. !.29 11!.9/ 7.31 2.1b .b2 .lb sq.t;z 3'i • 'Ii~ .lj. l 9 l.2& .s3 bb 
y 1•1151. ·150. 519. 871. i .211 11. 311 i • !> l .bb • u" .111 13 .&s 10.10 l·S .Cl .113 • O'I 67 
y l-l7bl. 750. 7 H. 7 l 7. o.ou l.85 .bu .qq .ub .111 4.9& 75.13 18.1!0 .. s l .us 68 
y l-i1i0. sou. 1)82. 7btl. ti. ilo 22.9i l. li 1 2.ll3 .• bi • 1 Cj 2'1 .111 b3.3b 4 .. s2 2;27 .28 b9 
y i-1'1110. llUi) • bill. 8119. .bO 22.75 2.b7 C!.39 • 'j ., .18 211.5b 64.611 11. 1 q 2.03 .zq 711 
y t-17'10. 750. 519. 93 I. II.OU 6.76 1.09 .74 .ul o.oo 6.-bb 73.92 11. ot ,qo .os 71 
y i-i11uu. 800. 591 • 1159. 5 .1111 13.a:; z •. s& 1.25 .34 .au 18.118 72.14 1.e6 l .87 .13 72 

·Y i•llHO. '100. f.~u. iH2. 2. 'JI 19.c!C! J.ta i.!>11 .h .119 i!4.91 b3 •. 53 10.ti • ll 9 .Zl H 
y 1-11120. 1150. 7 11 • 139. 9., 12 13.92 2.lb 1.!Jb .34 .11 18.69 68.91 10.Eill 1 .. 51 .20 ·1 li 
y i-i1U<i. 'ioo. 5i4. 8H,. s.~i 22.22 ).~ti 3. ".>l 1.uI • 2'i 30.b] &s.H l. :! ii 2. 74 •. 24 75 
y i-11140. tlOO. 603. 11111 • 4.37 c! l. 9i! .i!. b2 2.24 • Sil .17 2 ., • 53 bi!.35 ti. S& I •. s l .21 76 
y i-t115u. tlUO. 711 l. bb9. 10.21 12.lO 2.)6 .1 s .• l 11 o.oil is. 39 111.09 i:3 .el .67 • l Cj 11 
y l-l6b0 0 750. 513. iH7. .21 2l.b2 3.H l.'ll .111 .u3 27.H 60,57 10.e8 1.16 • Ill 18 
y l·idlU. 115U. bB. 617. 6.9b lll.S9 l.iil 2.14 .lb .10 25.0i! bl.h 10.c9 •'ll .22 79 
y 1-111110. 13UO. b 11. 1139. l.45 jQ .• 31 l 0 .1111 l.'13 .bl .1 b 118.97 4S.12 4 .111 l •. s l .bl 80 
y i- i ii119. 600. SU. 912. 2.S7 t11.H !.iio 1 • 1 jj . .., .o3 u.11 72.2'1 7.56 l .·311 .12 81 
y l • l 11"". 1100. 1 l!J. .,.i! '). q,. Ii II ls. 7l 4. 1 ti i.116 • .Jb • l 0 21.1n 11.1.: ;] .cl 3.-21 .23 82 
y i-i9o9. 1'j0. 552. 11911. o.ou 11.12 •<JS .113 • 1 Ii .u1 s.61 l5.0q 18.e6 ,q7 .u1 83 
y i - l '119. '/ 'jO • bbO. 7'10. l. 9 ., 23.llii Q,9'j 2 .111 .62 .18 31.i!ll 61.·ll .s.o9 ·2 .·lb .26 811 
y i -1 'le!'I. 750 •. 522. '126. 4.5b 21.29 b,b2 i!,3t. ,61 .21 31.1!> 6li.19 2.111 2 ~22 .17 85 
y t-i9J'I. 9i5. 2410. b7u. 11 • q 2 II•. 9q 2,b<I 1.115 .38 • l l C:1 •Si! &2.116 1.5. cu •. 39 • "3 86 
y ~-i947. 850. 517. <iH. .46 24.i!6 q. ii5 l.75 .54 • 1 Cj 31.S9 &2.os .s. 4(1 .-H .20 117 
y i·i957. 950. bb6. 1811. 1.07 H.11 to.is 4.llS 1.os • li! !>5 .11 l 111.91 l.82 .87 .59 88 
y i-1907. 8'lo. 50 l. 911'1. ;•. 51 lO.Si q. 4li 1.22 .30 .06 c&.53 6q.oa a.su .-92 .l6 89 
~ 1-1~11. 1100. Sb2. 1186. .f>d lb.5.i ] • 2 l • '18 .211 .u3 21.01 b1.b3 9.67 1.119 • 14 90 
y ,t-19lll. llSU. till2. 1108. b.IU l".t.S l.111 l. 09 .25 .03 211.'lb b<I.% a .20 2.U9 .22 91 
y i•t'l'l7. / ':lO .• 'jq". ~01. . .S. q j 12 0 11 11 ..;: .ot. .• Sb • Ull u.oo 14.7b 'I] .111 l O. OS l. Cjfl .09 92 



TABLE ). (Continued) 
1"411H.L GAS HEU ASE OATAI l\ELL y 

Ui:!/05179 

FREE CUHE GAS COMPUSITION,VOLU~E PERCENT GAS HELE.ASEO/ 
PRf:;:)UHE VULU~IE VULU~IE PORUil 1Y lillAL CAHllON Uf\IJ VOLUfl.E SEQ 

:>AMPLE IU IUHH ti: cc PC1. MEI HANE EIHANE PRUPANt. HU TA NE Pl::i'l T ANE HYJ,,OC:. ~ 11 HOGt;:;. ·OX YGE;,; oiOxluE OF SHAU - f\u. 

y 1-cOUb. itue. ':ibb. IUIQ. q •. llS l~.b6 3.UO • 711 .111 .Ul I~ .U 72.bu &.e4 l.91 .11 93 
y i-cOlb. l':>O. b4..i. uu' • i .~<! l .:! • 49 J .Ii .. l.Ob • 211 • 05 • ., • t14 71. l 6 l u. 'ib l. ll3 .i3 94 
y l-202&. 600. q•H • '15]. 2 • .-! .J u. .14 5.bll 1 • 6 !i .52 • 1 5 H.3U &5,53 l. 29 2 .·92 .11 95 
y i-cUjb 0 I ':ll•. ~ tl<I. &6b. 0 .II.Iii l •. llii ),bl i.io .25 .us l '1. li ., 12.20 1.'-~ .bi! • i3 'lb 
y 1-i!lillb. 601.. b 11 • 65'1. s.t.9 ... 19 1.110 ,44 .ol fj. 00 l 1 .&b 71.bS lb.12 •. 59 ,09 97 
y 1-i!U':lb. 7':>U. b2'1. od. u. uu 16. l '1 4. C!'I 1.21 .5u .u9 lll.011 bS.Ull ·9. 7 l l • l i! • 18 96 
y 1-cUbS. 'IOU. 569. lib l. ii .110 II I• 'i'l II. '11 4.13 l.41 • 311 '5 j. Qll 40.Si! .s3 l. 411 • 4 ., Q'I 
y i-cUl':l. I c':>U. 5'111. 115&. l • ~'I 3t. 4~ 11.9 7 i!. 911 .11 ii • 2 :s '51.110 411. 75 i! •. ]i! l. 5'1 .~9 1110 
y 1-20115. .. 'l I). 5111. '109. .ll 2i:. 1 i! :s.44 .911 .23 .03 2J.lb S9.8S ll .'i2 .es .20 1 u l 
y i-cll'l':l. IHIU. i ii'I. ;o i. .5. ~b i (..Iii! i ~ii4 .Si .ui) u. oil i.:!.2l 7i.SI i·3. H l.QO .is l!li! 
y l-clUS. lUOO. '162. b611. 1 • .,q :SU. S'l b. 'Ill 2.04 .55 • ls 1.i.1.29 'll .C!U l .1!9 .bl .&2 1(13 
y i-cll'l. ll'lll. b'IU • 7t>O. 4.J2 19. 111 q.lo l.23 .32 .10 c:q.93 65.47 7. 9 ii l. tis .2S 104 
y i-cll'l. 'I 'lU • 2511:S. 5j7". I ti. c'l ltt. '12 b .-4 :s 2.11 .112 • l :s .i2 rii. (J l ':>7.5b ll .. 37 .Ob l.3b 105 
y 1-clc'l. 7 'lO. 5b3. 116'1. 10,44 i! l • j 2 s.1q l. 6b .49 .14 .291.55 62.91 ,5 .ti ti l .. .,2 • 18 lUb 
y 1-c!D'l. 'IOU. bUl. 8119. it.iO B·.45 9.Sb l.Ob .'H .26 qJ.2b so.12 • 7 q l.84 . • 40 107 
y i-i!i'l':i. 7 ':>U. 5118. u&2. S.f-2 25 .• b~ .Ii. ijq ..i.O'I .61 .2~ l8 .32 57.44 ,) ~ i 0 i.i2 .26 i 0 II 
y 1-2 l ':)'j. 10':)0. t.011, 11112. .3. t d llb.':l'l 111. i;o b. 211 1.11 .so 7·U. 00 ill.bb • bll • 7 l • ., 0 109 

N y i-cl&':>. I 00, 1 c!5. 72':>. l j ... 9 111. 2 i lb.~ 1 4.17 1.40 .511 H.OS bl.112 2. 3._ 4.70 .29 110 .p. 
y i-cll':i. 7.110. 553. 11'17. 1.e1 211.lll 6. l 3 l .115 .21 u.oo 3l.U8 58.H l. ecr b.bb • 19 111 
y i-dbQ. 12 SU. bb5. 765. l l •Uc! .5U.9b b. !12 11.92 l • ..ii .19 45.80 52.311 • 71 1.13 .bll il2 
y i-cl'JI•. 1100. I 1111. bb2. :S.'j9 15.tio '1.58 .c. 0 5 .Sl .01 i!i.19 bll. 7b 1.1111 .·'11 .29 11.3 
y i-c!i!CJll. 7 ':>U. &;! i . llc!9. 1.1; i 2. 911 j .. J'I l.35 ,i!'l .03 l fj. 04 ii9.8b ii.34 .lb .13 ii4 
y 1-a 14. l i! 'jij. 540. '1 l u. 3.19 3q ,qq ~, tiiO 'I. II l 1. Oii .l~ 5 ~ ,1111 113.96 .lib •90 .5) ll5 
y i-a2q. , '.>0. b36. ij ii!. 5. q"j 20 .9;! 1.10 2.99 .112 .13 H.llb bl.07 .4. 7 4 2 .. 31 ,25 lib 
r i-22j4. 7 '.>0. b 23. t121. 4. 9·1 20.21 :i. 4 q l. '11 • Sii .io 2, ·• 110 01.29 II.lb 2 .. 92 .20 111 
y l-cc!43. II':> ii. 5 !lb. llb4. l>.19 <!5. l i ".I 4 l.21 .20 u.uo joJ .12 bll.24 ·i .ei 2 .16 • e!3 118 
y 1-Cc!'J:S. /':JO. 'l11c. '148. ll.8li i! l. :SU •• l• l l. 22 • l ':i u.uo C!b,.lill titi,U ,5. u l 2 .11 .111 l l 'i 
y i-Cc!b:S. ho. b 'l I• ; ~._. l 4." ~ i q. u l : .1: I • 'jj .:s.s u.oo lli,5q till. 3i! i4.c~ .li2 .i5 i i!U 
y l-c!c!l3. 7 '30. ., 2'.i. 7 2'l. ':i. 8.; 11.2t. l.H .3ti .uq u.uu ll. li3 14 .•n 1·3. b2 l. 4il .io 121 
y i-l211j. 11':>0. 5d3. ,jjl) 7. I I. II J 23. ':>ti l. Ii., ,b/ .111 o.ou 2ti.5b ·bl .11 b. 11 1.til .21 li!i! 
y i-C293. 7 'l 0. ij c!'l. ib 21 • 10.:S~ 4,51 .10 .lb u.ou u.ou 5.31 7b.54 17. 38 .b8 .01 .12 3 
y 1-C!.Ht2. 7':>0. 5114. 8bb. u.oJ b.Si l.~1 • lis .ul o.uu tco.bb 12.bll l·S. 9 b .79 .01 12 q 
y l-c.H2. tlU\I. 0%. 75q. J 11. 3·J lS.42 li.112 •• uo U,00 u.oo l ~· ,114 68.57 10.22 l .:33 • 19 12S 
y i-c5~c!. i C!uu. ':>OS. '1<1 ':i. 4, !lo ju .11 12 • 4!0 4.03 .&b o .ou 5~.&0 oq c! • U'I l.06 1.0b • 4 7 i26 
~ l-c.Uc. boo. b 13. !iH. 11 .11e 4.L.12 11. S·.2 ~.02 l. l., •. H b ... 2.2 i:8.&b CJ. Sb .·Sb .&8 127 
y l-c542. i U'lU. 507. 'Ill J. q, 11 .311 •. u l 1.41 I. 7'I .31 .12 li3.7fJ !>0.23 li •. ]9 l • 7 l .32 128 
y l-cj5¢. 7 'lU. 7q2. , 011. I c. 7 ;· 2. ui • .2 l .us u.uu o.ou 2.411 lb,.25 cl.IS .14 • ii .s 1 c'I 
y i-cQUtl. 1 'lU. q•f1. '~53. 11. 54 29.15 u.u9 ~.be! l.b'I .51 SU. lti Qb.32 ·2 .118 1.io .2ti 130 
y 1-c11<111. 750. 111·2. ·r Oii. 5.32 27.8U ljj,2'1 4.08 1. u q .:Sl llb,'11 H .11 l 4 .89 l .-22 .118 131 
y i-c5utl. ho. ~ij;j. 8i>1. ~.Q! c!5.rU i !> ·" 

6.Jq i .t.11 .46 ii9' ... o '~5.l9. ij .51 • b :5 .3J 132 
y i-c5td. '1':)0. 517. .en. 6. If 11s.ali 15 • U-~ q. 'Ill .l. i!ll • 39 bb.8':) .H .49 .. s2 I.lb .ss 133 
y t-2':>co. 750. 4'1b. '1154. ls. 5(: 31.0i ls .15 i..7u l • '> 1 .55 bl.Uc i!!l. 52 l 4. t:b • 111 • 31 134 
y 1-cSjll. ll '10. 2 ~bll. 'j" 1 C!. 'l.td c!:S •JU 11.ll 11:. l v 1 • :s 1 0. Ull .H.i!ll ~2. ll 10.lb • 0 l 1.11s 135 
y i-c!S411. 7':>0. 5 c:.s • Y27. 12 .11~ 211. ~II l q •. s5 5·.% l .H • '51 51 "'~" •4 .1 i! .] • u 1 .90 .29 l3b 
y 1-cSbll. 12511. 557. ~en. u.uu qj. 'u 111. i! II 8.5!i 2.511 .1>9 73.ilb 0!5 .911 .34 .o4 .lb 138 



TABLE 3. (Continued) 
lflllllAL GAS Ht.Lt.ASE OATA: v.ELL y 

l>C!/05/79 

FHEE COHE GAS CUMPOSITIUN1VCLU~E PEHCENT GAS HELEASEU/ 
PHt.S:>UIHo VULIJME VOLUME POHUS I TY 101AL CAIH!ON UNlf VOL UH stu 

~A~PLI: .!U I Uloi ct cc t'Cl. ME fHANE El HANE PIWPAflt. liUTANE. PE.NlANE 11YUHuc. tH THOGH •OX YGH i>IOXlOE Of SHALf. I\ il. 

l-<!516. .,..,0. '5'15. '105. 15.72 2b.bll 21. O'i ... "l 2.bO .BJ bU.Sb 37 .21 1. Hi .119 .3b 139 
y 1-cStHl. 150. ll O'i • b46. ll. 1H Ju.sq 18.ll'i 11. I b 2.211 .1'1 bO. lb J7.SI 2.U9 ;2b .l'l l'IU 

l-25'11l. ll50. 5'18. use. 12 .•n 51 .11 I 5 •. s 9 4.bll l • 15 .39 7 2. 'Ill 25. 7 ti .bl .bl .57 I'll 
l i-cbU7. 750. lb2. b6tl. iii. till J(J .96 a.25 i i.i;,j .s.5'1 l • i i 7':1.39 .u.1s .53 .:37 .82 1112 . , l-2bl7 • 1500. b09. 11111. 6. 1 b 32.11:; 19.b2 lU.'11 2.99 .111 6b.S9 32.27 .111 .b9 .9S I'll 
t l-2b21. 7'.JU. b 11. 7 1 'I. 13.41 26.91 l ll .13 11 ... j q .1 b 1.21 b4.'l0 ll.911 .58 l.Ul .ss 14'1 
~ 1 -cbH. ll50. bb2. 1 Ull • ll. 01 53. 0·1 lb.42 ". '1 l 1.20 .4b 7b .Ob i! l. 'lb • c;u I. (19 • 7 I 14S 
y 1-cb•O. 1suo. b'IU. IHU. Ii!. 111 4S.cc lt>. H b.7'1 l.13 .Sb 10.Sb 211.so • 7 4 • 2 u 1. l<I 14b 
y 1-cb'.Jl. 750. 5,.,. 1173. II. U9 qo.53 14.4b 4 •. , 5 1. 06 .32 bl.14 J3 .85 ll.S3 • '19 . .110 1" 7 
y i-dcS. 1250. bu3. il 4 7. .&7 ii3.5ii lil.7u 6.29 1.51 .110 ii8.46 .su.61 .ss ..]5 .80 1116 
y 1-21:Ss. I '.>OU. 5.!U. '130. o.uu 5'1. 'Ill 13.<i5 '1.5'1 1.22 • ] I 711.'lb 2'1. 25 l.04 .-21 • t12 l q(j 
y i -c 1 '1'.l. 7 '.lU • bc'i. ti2b. l u. ')~ 17. 7'1 lb. i! 0 9.b'i 2. ti I .83 q 1 .111 "1. '12 11 .·.:8 .43 .lo 150 
y i-0'.J'.J. 150. b'ib. tlU'i • 1.25 '11.H 2" .11 11.59 .s.a ... 'I 81.'IU 17.39 .115 .27 • b') 1-51 
y i-clt>S. 15UU. •Hti. 'IU .• 11. bll 57.0li 11 • 19 3.bb .9u .2q a.99 211 •. 52 2 .-22 .22 .71 152 
y 1-2·115. 15 0. 11 'I II. '152. b.IO :S'j. 5-- 111.jq 5.i!'I • <12 .13 'jo.27 ]'j.97 7.5o .20 .29 153 
y 1-<!7"'1. 150. ti 'Ii!. '.)':ill. ii• JS 6. 71 ; • 02 5. qi! l. 6'1 • !lb i! l. II!, t>l.80 'l. 6 i 3. 1 7 .j4 IS'l 
y 1-i!f'l'I. 7 50. ti'l<I. 7 'jb. Ill.lb jq .1 .. 111.113 5.bb 1.37 • :n b I •. b2 :Sii.bi 3.50 .cb .Sb 155 N y i -c!llU'i. 7 '.JU• 511'1, tib I. 5. 'IS 32. "j 15. 'ii II o. tit1 1.i>I .q5 Sb .·55 31 .es 5.311 • Ill .38 15b \ft 
y i-ce14 •. l':>UV. b 5 I. 1 'l'I. u.oo 53.bll II.Ill 11.79 l. l'i .39 72.03 2b.86 I • v II .u3 I.lb 157 
y i-2t.c'i. 750. bUll. 11'12. I 0. I 1 23. "" 2U.<lb 111. q'.) 1.74 ].qfi 74.115 25. 311 • II 1 .13 • 5 3 158 
y l-ca.s2. 715. i!'i.E1. b4'j. ti. 2 'j 2.21l 2 .a s.11 3.IU 1.18 13.92 1-5.90 10.n .19 .511 159 
y i-<!11411. 7 5 u. Sid. ii& j. ti. U2 IC!. q'i lb.iS I u. Ci 1 :s. qij i.I~ 411. u 47.21 l. ti C! 4.'U • 2C, 160 
y 1-26'.>•t. llUU • 7 I 'I. •t lb. 12.1~ 6.91 18 .19 17.32 b,45 i .11 S2.70 "" ,S9 .111 I •'95 .511 lb1 
y 1-cdbll. . , ':> 0. bi!b • H24. s.9.! 32.U<i 11 • 1 ll .s. b5 • 95 • 34 411. 21 112.lb ti. 7 8 • b ., • .Sb I bi! 
y 1-c·:l/4. -, ':>U • bi!b. ti(!". I u. i!b 9.0b 11!. 29 9.17 3.211 1.02 311 .112 b0.27 ·II. II 0 .·52 • i!b 1 b:S 
y I -i!~l:\4. <l5V • sos. '14i:i. I • 5 ~ 5.9b 12.llb 15.12 6. 35 I • ti" 112. 3J Sb.112 I.ell o.oo .28 lbll 
y i -2tl'lq. 100. b5q. 7%. b.l'i I u. ]lj <I. Sb 11.53 5 .112 2. 011 39 .311 58.31 2.27 .02 .30 lb5 
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TABLE 5. COHPARAf IVE ~YOROCARBON GAS AUL YSIS 

WELL y 1 Ol/Oil7CJ 

HOLAR BASIS H:'.JHA'IE EQUIVALENTS 
SAMPLE ~O. METHANE £HAN£ P~OPAtiE BUTANE PENU)f: TOJ.AL TDTU 

Cl I 121 ll I i It I C 5 I HYOROCARB CZtltltt511l HY[)ROCARB C2t.Hltt511l 

.HZ .59 • t CJ .t6 .01 o.oo • 95 .61 1.35 i .10 
:!62 • 67 0 ··" 0 o.oo o.o 0 o.oo • 67 o.oo .&1 o.oo 
J.l2 • 9.1 .09 .Ol .01 o.oo 1. 06 • 1 It 1. 19 .28 
402 . ,,, .06 o.oo o.oo o.oo • 79 .oa • elt • tit 
4t 2 • 58 .13 • 18 .01 o.oo • 92 • 5 CJ t. :-; 1.1 .. 
422 • 42 .t1 • !l 5 .01 o.oo • 59 • ltO • 11 .8l 
431 • 40 .11 .13 .OJ o.oo • 7 3 • 82 loll t.80 
lt41 1.2CJ • 4 5 • i r. • 01+ o.oo l.92 • It CJ z.s& .98 
451 1. 95 .so ·21 .05 o.oo 2. 7t .39 J. 51 .80 
461 .82 .• 11 • t .. .oz o.oo lot5 ... 0 1. 5J .87 
r. 71 t. 6t • ~4 .zJ .o 3 o.oo z. 21 • J7 2. 88 .79 
481 t. 66 ..... .z1 •Oft o.oo 2. 61 ... 0 3. 43 .85 
491 1. OCJ .25 .15 .QJ o.oo t. 52 • 3 CJ z. DO .8J 
c; 0 t 2.06 .40 .1 2 • Oft o.oo z. 62 .21 3.t9 .5.5 
521 3 5. 61+ 5. It .. 2.12 .69 .15 ltlt. Zit .21 53. 70 .so 
53il t 3. 57 t. 64 .73 .26 • 05 t6.Z5 .20 1 CJ. S7 • ltl 
Sit 1 It 1. 60 6.58 5. 31 3.JO 1.33 58. 12 • ltO Blt.23 1.02 
%5 3.10 .30 .16 .o 2 o.oo 3. 58 .15 It. C9 .JZ N 
975 5.56 o.oo • JC) .08 o.oo 6. 03 • 08 6. 79 .22 ....... 
985 5.65 .30 • l 0 .os o.oo 6. JO .• 12 1. 09 .25 
~95 Ji.JO ... 61 t.% .52 .12 38. 71 • Zit It&. ~5 .so 

1005 35. i.& 7 .1 r. 2.49 .10 .11 1+5.% • JO 51. 36 .62 
l Ollt 8. J9 &.32 8.63 5. 71t 2.21 31. 29 z. n n.;o 7.52 
nJo J J. '52 7.3 .. 3.1 .. .93 .z5 lt5 .• 18 .J5 58. <:ii .75 
1lit0 35. 90 6.92 2.17 • 5CJ .15 1+5. 73 .21 56. 15 .56 
U50 30.&J 4.92 2.16 .10 .12 38. 5!1 .26 

"'· 55 
.55 

1360 6.ZO .13 • Zit .OJ o.oo &.60 • 0 fl 7. 12 .15 
1370 6. lt5 o.oo o.oo o.ilo o.oo 6. 45 o.oo 6. 1+5 o.oo 
1380 19. 60 2.21 1.15 .z1 .03 23. 2& .19 zr. 38 • ltO 
U90 5. 10 .25 • Zit .OJ o.oo 5. 62 .10 6. 23 .22 
14 00 1z.oo 2.JO .57 .05 .02 lit. 91t .z5 11. 72 ... 8 
lltl 0 5.07 .55 .15 .oz o.oo 5. 7CJ • lit 6. lt7 .Z8 
!ltZO 29.67 5.&3 1. !15 .ltJ .11 J 7. &CJ .21 1t6. u .55 
14 l 0 5.10 .57 .z1 .02 0. 00 . 5. 90 .16 6.69 .11 
141t0 6.% .9z • 5 D .21 .11 8. 70 .25 11. 09 .59 
141+':1 15. &It 1.79 • 7 7 .1 .. o.oo 18. lit • ;, 1 21.15 .35 
11t59 1q.16 2.i.2 . , .. • tit • JC) 22. 87 • l CJ 27. 82 ... 5 
t469 1 o. bJ .99 .37 .07 o.oo l z. 0 6 • 13 lJ. 51 .z 1 
1479 3.66 • 39 .16 o.oo o.oo ... It 1 • tit ... 91t .28 
1 ltll It It. 38 .57 .z1 .02 o.oo 5. Zit .20 6. 12 ... o 
11t91t 6.56 1.02 • It It .09 .01 to. tit .18 u. 8t .38 
150lt ?O. 3l 3. 0 z 1. 09 .21 .07 Zit. 78 • zz 29. 5CJ • lt6 
151 It J 3. co 3.99 1.6? .37 .t1 H. OCJ .18 lt5. 82 .3CJ 
1521t 11.11 t. 71t .79 1.62 .05 15.5t • lt.0 22.Z8 1.ot 



TABLE 5. (C.Jnt inued) 

COHPARATIVE HYOROCAR90N GAi A"IALYSIS 

WELL ~ 1 01/DH79 

HOLAli lASIS l'iETHANE EQUIVALENTS 
S AHPLt 'II o. Hf.THANE ETHAN:: PR:> PANE E.Ul ANE PEN TAN:: TOTAL TO JAL 

11) I Z l 13> I It J C 5 I H'VDROCARE lZ•Hlt+5111 HY!lROCflRB CZ+Hltt5) 11 

1533 6 .1 J1 • 9Z' • l9 •DC. D.00 9. 5r. • 1 & 10.}0 .33 
151t J 1z.31 1. "]' 1.0111 .zo .05 15. 5S • 2 & 19.16 .ss 
1'353 &.51 • 7J .~3 .• Olt O. DD 1. 67 .11 8. 60 • 3(o 
1563 "· 9il .58 .zo .D3 D.oo s. 71 • tr 6. 51 .33 
157.5 10. B l.78 .42 ·D4 O.DD l :J. D2 .21 15. 07 • loO 
15b ~ 0.12 .94 .:n ~ D 6 o.oo 9. lt2 • l 6 1 o. 71 • 32 
159<' 5. 71 .88 .6) .1 ~ o.oo 1. 35 .21 9. 1J .SB 
1602 6. 3 7 1.12 • 8 .~ .16 .04 10. 57 .26 u. 26 • 58 
1&12 9.12 1.11 • 81 .15 .04 11. Z8 • Zit u. 87 .52 
lfli?" 9. 8ft 1. t. l .95 .1s .04 12. It l .26 1s. 42 .s1 
l& 32 6.01 1.13 .55 .10 .03 9.3z • 23 11. 8S • "8 
161t2 18. 71 2.47 1. 0"1 .25 .06 Z2.58 .21 26.99 .44 
1652 7.23 1.53 .11a .26 .08 9. 98 .18 13. 38 .es 
1&&2 16.49 3.3D 1. , .. .411 .1 s zz. 16 • lit 2a. 98 .76 
1&72 It 0. 92 s.6r. .3.9( .93 .25 s2. 64 .29 66. bit • 63 
1&32 6 ... 0 t.64 l. O:! .zo .06 9.33 • 1+6 1z. 82 1.01) 
1f><}2 1. 00 .i& • 3e .oz o.oo 1. S6 .56 z. Z9 1.29 
1703 q. 61+ L. 't7 1. 0 7 .11 .02 12. 31 .25 t5. l5 .s9 N 
1711 4. 65 • 5 8 • Ci 1 .. 10 .03 5. 71 • 2 ft 1. 18 • 51t OC> 

1721 7.93 :.12 • 75 . .D7 o.oo 9. 81 • Zit 11. 99 .s1 
1731 13. 63 1. f>D .60 .11 .01 15.95 • 11 l6. ] .. ol5 
171+1 43.97 i. 31 ?. 76 .62 .16 Slo. 82 • 25 !>6.;J .51 
1751 11. 311 1.51 .66 .09 .01 u. 65 .20 16. DZ .,.. 
1761 3 .11s • & D ... 4 .06 .01 It.% • 29 6.25 .&z 
1-71 I) 2 2. 97 ].67 Z.1+ 3 .•31 .19 29. 87 .10 n. 4& .67 
1 780 2z.1s 2.67 z.Jg •

157 .18 28. S6 .26 J&. Zl .59 
17-:10 6. 76 L. 0 9 • Tit ~]7 o.oo a. 66 • 2.8 ::o. 71t .59 
1300 1 3. BJ 2.56 J.25 • .54 .10 18. 08 • 31 :1.01 .67 
1610 19· 22 :s:.11 t. Slo .JS .09 21o. 91 • 30 31.18 .&2 
1821] L 3. 9Z -z:.76 1. 5 6 • lit .11 16. 69 • 34 C"lo. 3 .. .75 
1S 31) 22.22 J. 5 6 ~.SJ 1. (It .z9 lo. 63 .J8 \2.1ft .90 
1Blt0 21.92 2.62 <:.Zit .58 .11 21. 5;5 .26 J4o90 .59 
11!50 12 .10 z.3& .75 .18 o.oo 15. 39 .21 18. 69 • S4 
11l6J Zt.62 3,g3 1. 41 • ~ft .03 l.7. ]J • 2 fl l3. 28 • 51t 
1810 111. 51 3.83 Z..14 • ~fl .1.0 25.02 .JS JZ. 35 .1 .. 
11'.6 0 34. 37 1 a .e1t 2·.93 .67 .16 lt6. 97 . "l &.J. &9 • 8S 
1889 lit. 39 J .o D lo 18 .11 • 03 18. 77 • 30 Z3. 30 .62 
1899 15. 71 lt.18 1. "8 • Jf> .10 21. 83 .19 n. 43 .at 
1<J09 4.1Z • 95 .43 .10 .01 5.61 .J& 1.23 .76 
1919 2 J. lt6 4.9c; 2.01 • 6'.Z .18 51. 24 olJ u. 1 .. .11 
1929 21.2~ f>. f> 2 2 .• 3b .67 .21 H.15 • It& ltZ. D 1 .98 
1939 l 6. 94 z. E>4 1.1+ 5 .38 .11 0!1. 52 .21 zr.01 .s9 
1~47 24.2& 4.85 1.7S .. Sit .19 Ji. 59 .10 l 3. 89 .&It 
1':157 39. 71 10.1 s '+-18 1.. 05 .3? S5.ltl • ltO 71.0lt • Bit 



TABLE 5. (Continued) 

COHPAfi.HIVE HVOROCARBON GAS A~4LVSIS 

Ii ::LL Y 1 01109179 

1'10LAR BASii lt::fHA'IE ECIUHALENTS 
So :-!Pl_~ NO. 1'1ETHANE ETHANE PRO PA ME BUTANE PE NUN~ TOTAL TOJllL 

I ti I 2' I I l I I It I 15 I HYDRO:; ARB Utl9-ltt>5t 11 HY!>ROCU 8 12't]t\t5tll 

1%7 20.51 4. It .. 1.22 .!O .o~ Z6.53 .ZCJ 32'.62 .59 
1377 lf..5] 3.23 • 98 .Zit .03 z 1. 01 .zr Z5. '51 .55 
19~2 19. f.5 ].71+ 1. 0 9 .z5 .03 Zit. 76 .26 Z9. e9 .52 
1 'l97 1 z. 0 .. 2.06 • c; 8 • 08 o.oo lit. 76 .ZJ 17.JS . ,. .. 
:20 0 & 11+. £>6 3. 0 0 • 78 .1 .. .01 16. £>1 .z1 zz.n .5Z 
2016 12. 49 3. 01+ 1. 0 6 .211., .05 16. 81t • JS z1. 38 .11 
.2026 22. ic. 5.61+ 1.85 .52 ol5 JO. JD • 37 39.U .1r 
2036 11+. 46 3. 61 1.1 D .23 .05 19.ftT • lit 21to5& • 70 
201f 6 ':1.79 1.40 • It I+ oOl 0 .o 0 11. 66 .19 tl ..... .37 
2056 16. 19 1+.29 1.21 .10 .09 Zit. 08 .32 JO. 18 .&6 
7.055 I+ 1. 95 8. 9 7 I+. 73 1.1+1 • ] 8 57. I+ .. .37 76.08 .81 
2015 l 8. 1+2 ll.97 2.'38 .8 0 .21 51. 1+0 • lit £>5.59 .10 
20~5 22.72 J. l+lt • 91+ .23 .Q] 21. l& .20 31.99 • ltt 
Z095 10.82 1.61+ .51 ·• 06 o.oo -13. z l .22 15. Si ellt3 
2105 l 0. 59 £>.ZJ ~ 2. a r. .53 .15 I+ 0. 29 .3Z 50. 4J .&5 
2115 19.16 ~.10 1. 2 l .l2 .10 Zit. 9J .30 31. co .62 
:>1n 111. 92 &. ltJ 2. 71 • 6Z .13 29. 01 .53 ltO. 30 1.13 
2125 21.32 5. 71+ 1. 'HI .1+9 .11+ 29. 55 .39 38. 35 • 80 N 
7.13 5 J]. 45 9.56 3. 0 £> .91 .28 l+T. 26 • It 1 62.za .86 \0 

21 lt5 2i;. 62 8.1+9 3. 0 9 .87 .25 l 8. JZ .sa 52.J6 1. Olt 
2155 I+&. 5c; 11+. 90 &. 2 8 1.11 .50 10. 00 .so 91).711t 1.08 
21 &r; 18.27 6.&7 l+.17 1.1+0 0 54 31. 05 • F 0 lt7.81 1.&Z 
2175 21+. 8J &.1l 1. 85 .21 o.oo 33. 08 • ]3 1t1. 05 .65 
2184 J0.96 e. r.2 I+. 92 1. 31 -19 1+5. 80 • It 8 63.25 1. Dlt 
2191+ 1 <;. bil ... 58 2.03 .51 .01 22. 79 • It& 30. 72 .91 
22 Ult 12.9, J.J9 1. J 5 .29 • 03 18. Olt .39 23.39 .80 
2214 J 9. 91+ 8.90 I+. 4 1 1.08 .15 51t. 48 • J fl 70.81o .17 
2224 20.9Z 7.00 2.· 99 .82 • t 3 31. 86 • 52 lolo. 0 0 1.10 

. 7.?31. 20.21 4. '41+ 1.q7 .58 .20 21. 4 0 • 36 35.86 .11 
221t ~ 25.11 I+ .14 1.21 .20 o.oo 3 o. 72 .2z 36. 09 • lt3 
2253 21. JO ". 0 1 1. 2Z .15 o.oo 2&.&8 .z5 ]1.!15 .50 
2?63 14. 01 t.67 .53 .Jl o.oo 1 £>. 54 .18 19.JZ -~8 
2273 8.2& 1.37 • J6 • Olt o.oo 1o.03 .21 11. :,9 • ltl 
27.83 z J. 56 J.97 .111 .1 .. o.oo 28. 56 .21 33.15 • lo l 
2Z9J I+. 51 • 70 .16 o. 00 o.oo 5. 37 .19 6. 11t .36 
2102 8.51 1.57 • 45 .07 0 •DO 10. 66 . '~: 1 z. f.7 • lo8 
2J1Z 1 <;. lt2 ... 4Z o. 0 0 o. 0 0 o.oo 19. 81t .29 z:i. 16 .50 
2322 3 8. 71 12. i.o "· 03. .&6 o.oo 55.80 ..... 1Z.&Z .88 
2 312 43.12 11.52 5. 0 2 1.19 .37 &1. 2Z ... 2 81. 67 .89 
?342 JI+. Oi 7. ltl 1. 7 9 .J7 .12 .. J. 70 • 28 5]. 30 .57 
2~52 2.18 .21 • 05 o. 0 0 o.oo 2. 44 .12 2.1>7 .2J 
24tl6 29.13 13. 09 5.6Z lo69 • 5 7 50. 10 • 72 1\. 62 1.56 
2'496 27.80 13. 24 I+. ll 8 1. Dlt .J1 I+ 6. I+ 7 .67 66.ZO 1o38 
250, ?.5.23 15. 71 6.34 1.6 .. ... 8 4 9. ltO • 96 76. It& 2 .• OJ 



TABLE 5. (Coatinucd) 

COMPARAfl~E HYDROCAR80N GAS ANHYSIS 

MELL Y 1 01/09179 

HDLAR BASIS H:'.THA~E EQUIWALENfS 
SA t1Plf '10. 11.: THANE ETHANE P~OPANE BlJf ANE PENT AN: JOT AL f()J ~ 

( 1) (21 (]) ' .. ) 
( 5) HYOROCARB CZ•.J•'-.•5) /l HYilROC,RB C2•3t lt•511l 

'51d It 5. 16 :15.0 &. It. 99 1.zr. .J9 66. 85 • lt-8 90.10 .99 
2528 3 7. 07 15.1J &.70 1. 6i1 • 55 61.06 • &:5 68.1+7 1.39 
Zi38 23.00 8.73 It. 1 D 1.11 o.oo 31. 20 • &2 52.95 1. 30 
2Slt8 7.6.1+8 l r+.55 5.9& l.TJ .57 51. 29 • 810 11. 51 1.12 
255!) 3 8. 66 27.H 12.69 J.Z5 1.07 83. 12 '-• 15 1llt. 69 z.r.8 
2566 lt3. 70 11.a.20 a. 55 z.s:c. .69 73. 68 • &9 108.86 1.1t9 
2576 2 6. 68 21. Or+ 9. It l 2.o·O .83 60.56 lo 21 99. 90 z.11t 
251)d 3 o. 51t l 8.ltlt 8.1:; 2.2e • 71t 60. 16 .97 \Jlt.57 2.10 
259S 51.t 7 l 5.59 It. 6 :i 1.15 .39 72. 98 • "l 95. 97 .88 
2b07 lb. 96 22.25 11. 5 ., 3.511+ 1.11 75. 39 •• 0 .. 122. 15 2.30 
Zo17 32. 6] l9.62 1 0. It l 2.99 • 71t 66. 59 •• 0 J 106.Slt 2.25 . 
Z627 Zb.97 l o.13 llo9.I r..1& 1.21 &It. ltO l. 22 110~ lt9 2.81 
2637 53.07 l 6. ltZ ... 9:1 l. 20 .lt6 76. 06 • .. :I 1 oo ..... .89 
2blt 7 1+5. 22 l6.31 6. 7'1 1. 7 'I .56 70. 56 .5& 99.22 1.19 
265 7 ltO. 51 l 1t.1t6 ... 75 1.os .JZ 61. lit o5l 82. 3J 1.05 
2725 .. 3. 50 :. 6. 70 6. 2 tQ 1.5r • ltO 68. lt6 .r;r 95.68 1.20 
2735 51+. 91t 13.lt5 ". 5tt 1.2 ! • 31 , ... lt6 • 3,; 95. , ... .1 .. 
211+5 17. 7-J :. 6.80 9. 6 .. 2.8L • 83 "17. 87 1.. 61 Ill+. 85 3.77 w 
2755 lt1 .3 J Z It. 7 7 11.5'1 3. 2~! .99 81. 90 .94 129. ltO 2.13 0 
2765 5 7. Cil :.1.19 3. 66 .9:8 • Zit 12. 99 • za 8 g. 9lt .58 
277 5 3 c;. c;9 :.It. lit 5.29 g·> . ~ .13 56. Z7 • 519 11. 58 1.18 
261 It 53.&lt 11.67 It. 7 9 1.3 .. .39 rz. Ol • 31t 92. 82 • 73 
2632 2.2e 2. 23 5.1:! 3.U 1.18 l !I. 92 .;.11 35. '39 llt.'>2 



Time, days 

0 

1 

5 

15 

40 

65 

31 

TABLE 6. GAS RELEASE RATES OF Y-1 SHALES 
(GAS PRESSURES, TORR) 

SamEle Identification (EGSP~NYL Series) 

530 1939 2119 2538 

22 22 22 22. 

33 36 46 91 

32 49 52 240 

34~ 83 61 345 

34 137 69 318 

37 193 76 318 

* Air accidentally admitted to container 

2832 

20 

58 

63 

72 

* 
* 
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TABLE 7. DIFFUSION COEFFICIENTS OF HYDROCARBON GASES 
IN Y-1 SHALES (PARAMETERS FOR EQUATION 1) 

Sample No. Pao, torr D, cm2/sec 

530 34 2 x io-6 

1939 1650 a.s x w~9 

2119 77 1 x io-6 

2538 319 4 x 10-6 

2832 (120) c1 x io-6)* 

* Insufficient data; values cited are rough estimates 

a 

0.3 

large 

0.43 

large 

(2) * 
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TABLE 8. INITIAL AND ULTIMATE PRESSURES 
IN THE SEALED CANISTERS 

Sample No. Peo, torr PHC 7 torr 

Y-1-530 34 150 

Y-1-1939 1650 200 

Y-1-2119 77 249 

Y-1-2518 319 430 

Y-1-2832 (120) 108 



TAIH.E 9. lht r; l l 4L LHAk/\llt.t-<llAllllN IM I A, U2/lli!l'i 

I 
I JI 111. ; 11 I AL JU I A'L l 1! f t.L (AhU Stll 

:·, 111· l·LI: '" l.~t<ttlJI~ IH IJt-< Ulic.I~ NllW,lJGtl< .:ilL·- l;H LLllt l'<U • 
t·ttcCtl; I I- tl\l...:NI PtkLtl• r I'~ 1<1;t:•N I 

I 
i 
' 1 

I - j IC:• .I; .':i . i • '1 5 I 
I - j1\~. • .s . .. . l • l 5 2 
I - j-;.:. I. I . -· • I • t! 5 3 
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I - ... .:. . .J ·" • I _j 5 5 
i- '-t t~C. • j • '> • I • . 5 ':i b 
I - IJ j I• • lj ·" • l -., 5 . ., 
I - 'I·~ I • • j .:s • l .c 5 lj 

I - 'I':> I • • j .11 • 1 .b 5 ':l 
I- •th I. • I • j • I ,,(4, 5 l u 
I - 14 I I • • 3 • j • I .• .II 5 I l 
I - .. II I • .Ii • j • 1 .5 5 12 
I - 4 '-l I. .J • .s • l .!l 5 l j 
I- '::VI • • 14 . .. • I • ::> ·':i 1 .. 
I-· ': <'. I • • j . " • I . ' 5 15 
I - ':i.H1. • I .2 • 1 • ! 5 I b 
I - '>t>':i. .':i • 3 • I 5 11! 

i l - '1 I': • I 4 u . " • l • ol<J ·~ l '7 
y I - '1115. .':i • •t • l . - 5 20 w y I - •;-is.. I • IJ .':i . I I • : .5 21 ~ 

I - I u Ill, .v .2 • I ~. J ·5 23 
l-LjS11. I • u .':i • I I. b ':i 211 

y I - I J 11 I.I. I • 1 .':i • I I • ta• 5 cs 
y l-IY1U. .. .. .J • I t. e . ~ 26 
y 1-t.lhU, - j • 'j . l .c 5 d 
y l - I j I 11. .c: ·• 'j • I • I 5 c?6 

I - I ~ 1111 • . c • 'j • 1 I. l s 2q 
I - I J 'JU. .• ·'I • j . l . I 5 Ju 
I - I <i IJ U. • IJ ·" • 1· • I 5 H 
I - IQ I IJ. • j • ':i • I • 1 5 32 
I - I L ~ 11. 1 • ~ • 5 • I t.J 5 33 
l - I ·1_)\J. • I .';) • I .2 ':i J'I 
I· 1 'l•itJ. ·"' . .: • I .t s 35 
l -J lt.lilJ. • .! .3 • 1 •. 1 s 3b 
1- IW::i'I. .•b •. 'j • I .J s 37 
l - I"'-' 'I. . ~· .J • I • .I ':i 311 
I - I,, I 'J. • .!. • 4 • l • m 5 )q 
I - l "•1 •1. • j .s. • I • l s 110 
I - I II 'J <I • .. ,'I • I • t. ':i Ill ..... 
I - l ':i 11 •1, 1.2 .'J . .:. I • 4 s 42 
I - l ': I 'I. .e • 'j • I 2.4 5 ljj 
) - i ': ~,,. . .) .s • l • f, 5 411 
I - I ':i c:.J. . ; .• b • I • I 'j 45· 
I - l ':J"' .l. . ~ L . -· • I ·" ':i 'Hi 
I - I '.J ::d. ,j ... • I . I 5 47 
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TABLE 9. (Continued) 
ll·U1 l LAL LltAHALILHHAlllJI\; lJA I A, Ue/Ut!./7':1 

I 11 I AL 1 ll I AL IUI /IL I IJ I AL l Aj,IJ st.o 
;, Jd." I '1. t .. u C1ilrnuN 11 Ylll~Ut;t.1·1 r• t Th IJ t, t "' ~UUlH l.UUt l\(J. 

l'lt<tt1.1 l't.kttNI i-'tWtt I\ I ~'tnt.:~ ... ·1 

I - c~ I u. • I .5 • 1 1 • I 5 D<i 
1-c'J,11 .• 1 • c .s • t!. l.b 5 1'10 
1-C:5'1t1. • 'i .s • 1 1 • ., .5 l'H 
1-clJU/. I-'' .5 • l 2. 1 s 142 
1-t:t: II. <I _u .b • 1 1 • ll s 143 
i - ct>c 1. c.u " • :l . i t!.. t. ~ i44 
1-cb.SI. 1 • j .5 • 1 1.4 s. 145 

y l•<!.IJ'O. • 11 .'l • 1 l.b .5 141> 
y I - .:t. 'JI • 1. j ... • 1 .b ·5 14., 

1-oc5. c. u .4 • 1 • (j 5 l'HI 
I - <!.I .l ':l. t!., I .5 • I . " 5 1 ll'l 
1-c/"5. c. 1 • ii • 1 . " ~ ls Ii 
1-.'./'.>5. j.J ... • I I. o s 151 
1-c11-.s. 2. t: .4 • I • ':I 5 152 
1 -r: I I'). 2.J .4 • I .s 5 153· 
I - c I n11. r. .... .5 .2 2.'l 5 154 
I - r'. / 'f q • I .':I ... • 1 • I 5 155 

y i -ell uq. c.b .'l • c: .b s i!ib 
y 1-cti111. 1.u •II • I • I 5 157 w 
y 1-ct:ic'l. 1 • IJ .s • l l • 0 5 1511 ...., 
y I -cl! .Sc:. J.1 .s • 1 1 • .$ s lS'l 

I •cl! <1 1•. I .11 .5 • l 1.'l 5 lbU 
1- cu '.>'I. J. tl .5 • 1 I .b 5 lbl 
i -cll1.><1. b. ') .3 • l .4 s if>2 
1 - c IJ / 11 • b.b .3 • l • :1 5 lb.$ 

y ·-~b :1•1. q. u . ') • l l.O 5 lb4 
I • c I~ ':I q. 5.1 .b • I l • 0 5 165 



TABLE 10. SU~MtRY OF PHYSICAL CHARACTEP.[7.ArICN DATA 
OZ/12179 

'llULK TltUE SURFACE 
OEf'lSITY, OE NS IT Y, POROSITY, AREA, SEQ 

SAMPLF. I'1. ".ilCC G/CC PCT MZ/G NO. 

y 1 - .17 i.'. Z.l05 2.7&l 1&.58'+ 1+.122 l 
y 1 - 11\ 2. Z,&1& 2 .. 603 o.ooo J. 6'+<t z 
y 1- 3'1?. 2. 5Jq 2.8'.•5 10. 76& .• qol l 
y 1- r, (I;:>• ~ • '*'• B Z, f>H 6.511 1. 013 '+ 
y 1- .~t?. 2. &D 9 z. ,,,, 5.q1+5 1 ~ 746 c; 
y 1- tt2?. Z.621 2.657 i. J7Z 2.982 6 
y 1- •H. z. f>4J 2.561 o.ooo 3. 605 1 
y 1- "''• 1. Z.6oq z. 5'11t o.ooo 2. ft77 8 
y 1- !"51. Z.Jll6 z. ')73 10.f:.70 It. 052 q 
y 1 - 1, f> I • 2.600 z. rH 5.ii&li it. 1zi. 10 
y 1- .'.71. 2.5011 2 • .:;1, 7 1.o;11 3. 372 11 
y 1- .. II 1, 2. f, ll l 2.•51 2. 5.12 3. 191t 12 
y 1 - lo<) 1 • z. F,]J z. 1'>&5 t.ZOf> 1. ,.., 13 
y 1- si; 1. 2.63i. 2. "oz 9. zH t. 1t&z 14 
y 1- c:z1. 2.5111 2. 06 7 8.261t z. ]63 15 
y 1- 530. 2.51+3 z. f.,11 q. 532 2.~JO lli 
y 1- %'i. .z. 5 It 3 2. c; l\8 t.740 1. 521 18 w 
y 1- c17o;. 2.566 2.1qo 7.%8 2. 28'+ 19 oO 
y 1- <J.~ 5. 2. 611'• Z.Q38 a.ooo 1. 188 20 
v 1- qqi;. :!'. 5 0 6 2. 793 10.1q3 2~ Zltl 21 
y 1-10:.:i.. :!'. 54 8 2. f>:!I 0 i..q21 1. 145 23 
y 1-1.?JC. :!'. (, 1 It 2. 6'811 Z.738 1. 07q 24 
v ·t-lHQ. ;! • 61t z 2. 631t 9.000 1. 51t2 25 
y 1-1 "!<iO. ;!.616 2.638 .751 1. 563 26 
y 1-13.=.o. z.563 2.818 9.054 2. 50 7 27 
y 1·1.1'J. C'. ,,,. 5 Z.61'>9 ,<J02 3. 38 7 28 
y 1-l3110. C'. & 12 Z.8J9 1.029 ·1· 0 0 3 29 
y 1-U"O• ~·. 514 z.&~5 5. fit .. 3. 70& 30 
y 1-111110. ;: • 511 f> 2. f>b 3 Z.1193 1.990 31 
y 1-1410. 2. ()ft 5 2. 7111 .. .1195 5. 833 3Z 
y 1-tlt?C, Z.&Zl 2.629 • JOit 2. 515 J] 
y 1 - 1 11 ~ 0. z.r,28 2 .• , ... 5.2&5 J. q]4 lit 
y 1-14 ltfJ. 2'. Sfil 2.f'>llt 2.009 z.012 35 
y 1 - 11• '•:). Z'.. 65 5 2. 7 ('9 1.q95 4. 291 3& 
y 1-1i.5·1. 2.669 2. 727 2.119 '•· 21& 37 
y 1-1 •1 ,, ·'l, z. f)J 5 .~. 5 78 0. OD 0 !. 0 zz Jll 
y 1-11,7q, 2.f>Z9 z. f>2·6 o.ooo 1.qq7 3q 
y 1-14 'I ... 2. F>5 q z. 65·2 n.ooc 5.197 110 
y 1 - 1 '• 'l" • z,5qo 2 .1'>83 J. 464 2. 681 ltl 
y 1-1.;01 •• 2. f:, 1 '• z. f,ltf) 1.226 J, 322 ,. 2 
y 1-1•;1 1· .. 2 .. 51', 7 2 .770 6,fi02 l. 997 ' lt.J 
y 1 -1 'l2 .· ..• 2. '• 72 2. 71," 10.C!57 s. 069 .... 
y 1-l'i.~'. Z.622 '· q]:, 11.825 1. qr:J 45 
y t-15 '• "'· 2. fi .JO z. 7 t, J.t8q 2. 11q 4& 
y t-1•;5:~. ? • r,'l 7 2. 77 z 2. 720 1. 5911 .. , 



TABLE 10. (Continued) 
SUMHll RY OF PHYSICAL CHARACTERIZATION DATA 

OZ/12179 

BULi( TRUE SURF ACE 
DENSITY• DENSITY, POROSITY• AREA, SEQ 

SllMPLE IO. '.;/CC GICC PCT HZIG NO. 

y 1-156~~. 2. 6'>3 2. 6111 o.ooo 1. 9% lt8 
y 1-1r;n. 2. 656 2. 851 fl. 81t9 1.101 lt9 
y 1-1c;1n. 2.&51 2.681t 1.237 • 932 50 
y 1 - 1 r,<p>. 2.r,1,2 2. 736 3. ,.,.j 1. 053 51 
y 1-160 7-. 2.&01 2 .61:15 :>.•H6 It. 265 52 
y 1-1E17.. 2. '111 7 2.f>32 1. 724 1.blfl 53 
y 1-tf:22. 2.6A5 2.r,7r, o.ooo 2.561 51t 
y 1-lfl2. 2.609 2.679 2. f109 2. 46 7 55 
y l-161t?. 2.&52 2. 719 2.473 J. 71t9 5& 
y 1-1 fr;?.. 2.426 2.f>63 8.li<J8 z. 314 57 
y 1-lffi?.. 2.681 2.821t 5.053 2. JO 3 56 
y t-U72. 2. f.86 2. 753 2.i.29 • 934 59 
y 1-H'I?. 2.654 2.887 6.061 J. 527 60 
y 1-lf-C!?. ? • r-. o;8 i.656 1.1110 z. hr. 61 
y 1-171JJ. 2. 638 2. 732 J.lt52 2.%7 62 
v 1-1111. 2. F.6 7 2.5<J1 o.ooo 1. 659 63 
y 1-1121. 2.5<JJ 2.625 8.?'12 ~· 893 61t 

w 
\0 

y 1-1731. 2.521 2.645 4.b78 J. 542 F.5 
y 1-11111. 2.&lt2 2. 73 2 J. 2'17 J. 980 6& 
y 1-1751. 2. 64 6 2.f>AO 1.276 2. 641 67 
y t-17H. 2.640 2.602 0. (j 0 0 2. 853 68 
y 1-177~. 2.628 2. 5q1, o.ooo 2. 490 69 
y 1-17'10. 2. 635 2. 6'? 1 • (-0 2 J~ 126 70 
y 1-t7'l0. 2.641\ 2.631t o.ooo 1. 674 71 
y 1-113 () IJ. 2.618 2.803 5.882 It. 459 1Z 
y 1-11110. 2. 613 2. &112 2._ 574 3. 144 73 
y 1-1112!i. 2.615 2 •. 8% 9.71b 1. 336 74 
y 1-Jl\JO. z.5q9 2. 7£12 5.'Ji2 1. 015 75 
y 1-11111c. 2.583 z. 761 l1oJ71t J. 779 76 
y 1-11\50. 2. 646 2. 91t 7 10.226 2. ltltl 11 
y .1-111r.o. 2.623 2.f>29 .234 2. 018 78 
v 1-J'l70. 'Z. 56J. 2.755 6.<J56 • 94 7 79 
y 1-11\fl':. ?.570 2.6f>2 J.453 1. 196 80 
y 1-l'Pl'l. 2.675 2. 71,r. z.513 2. 635 81 
y 1-J.ll<Jq. 2.591t 2.7J6 It .1184 z~ 858 82 
y t-1qoq. 2. &•; 0 2. 6116 o.ooo 1. 027 63 
y 1-l'lt'l. 2. f",2 It 2.677 1.<J71t 2. 295 84 
y t-l'l2'l. 2.591t 2.1u lt.559 1. 717 85 
v 1-1 'l3'l. 2. 624 2.%2 11. 42 l 1.628 86 
y l-t'llt7. 2. &9e. 2. 71 0 • lt58 2.065 61 
y l-l'l57. ?.r,33 2.6fol 1. 06 7 ·2. 338 88 
v 1-l'lfi7. 2.671 2. ftl\ 8 1. 511t 1. 230 89 
y 1-l'l77. 2. 67Z 2.r.qo • f>79 It. 319 90 
y 1-l'l'l7. Z.nll'I 2. llA 2 f>.70J z. 5H 91 
y t-1147. 2. 55S 2.646 J.lt31 ... 733 ,92 



TA~.LE JD. (Continued) 
SU!11'1~11Y OF P!-HSICAL CHARACTERl7ATICN OATA 

DZ/ 1z17q 

flULt< TRUE · SURF ACE 
OENS IT Y., DENSIT!f, POROSITY, AREA, SEQ 

Sll'WLF l n. GICC Gl:C PCT HUG NO. 

y 1-?.'.J IJ F,, 2. f)I,. 5 2. :' flQ 4.fl'>D Z. 4H1 ':ll 
y t-2Ct1h. 2. 6 ,,., 2. i;·r,· 1.617 Z.876 91t 
y 1-Znf .• 2. 663 2. ;'21t 2. 233 1.809 95 
y 1-203fi. 2.7(0 2 .s11 a o.ooo .%8 % 
y 1-20ltf. 2. 6J3 2.•qz ~- f,<3] 1. 502 91 
y t - ::>a •;Fi. 2. 6Cl5 2.6'13 o.ooo 1. 324 98 
y 1 - 2 :.J"' •. , • 2. 6!!11 Z.E3~; o.ooo z. 306 qq 
y t- ~.)7'i. 2. r,1,.1 Z.Efl1 1. 492 1.982 100 
y 1-zo11c;. 2.61">1 2. f&lt .129 z. 41tl 101 ., 1-zoqc;, 2.&0J 2.6% 3. 1156 z. 0114 102 
y 1-ZlO'i. 2.5b.1 z. 77] 7.f.35 ?· 371 103 
y 1-:>115. 2.r.20. 2. r3 RI '•. 324 z. 351 1 Olt 
y 1-211q. 2.5% J. Ull Hi.21\5 z. 517 105 
y 1-21?<;. 2.r.1.0 z.•uri ui. '• J9 4. Olt J 106 
y 1-213~. 2. 5 7 l Z.6R4 4.1.'H 1.958 101 
y 1-?. t ~ c;. ? • 6 o·:i 2. 710 5.llZJ J. 554 10s 
y 1-21'>G, ? • 64? 2.737 J.475 1. 734 109 ~ 

0 y 1-?.lli5. ~. 6,, 3.112 ll.986 2. 036 110 
y 1-2pr;, ?.6f.5 2. 714 t. fl09 1.sqz 111 
y 1-21111 •• Z.668 2.qq5 11. 02(i Z.823 112 
y 1- ;:> 1'I1,. z.6f.5 z. 7Ei4 J. 59Z 2. 592 113 
y i - ?. 2 D '• • z.r.16 2.u9 7.%11 2. 885 lllt 
y 1- 2 211,. 2.672 2. 777 J. 78(> 1.956 11°5 
y 1-2221,. 2. 64 7 z. 6DO 5.450 z. 284 116 
y 1-22:!'•· 2.681 2, AC'' ... 971 1. ZR5\ 117 
y 1-221,3, C'.672 2. er, 8 6. 1116 2. 631 i18 
y t-225.,, 2.661t 2. 6Gl 4.llH 1. 64 3 119 
y 1-2?.fi~. '· ljJ7 Z.%7 tr.. 492 z. 'ill 120 
y 1-227.3. Z.6117 ?.855 5.885 J. 755 121 
y 1-2211~. z. 58 6· 3. l '•6 17. 799 2. 20 7 i 22 
y 1-Z~<fl, 2'.1)06 z. 908 10.JZ5 1.666 123 
y 1-230?. z •. Of>9 2. 5913 0. 00 ll z.159 1Zlt 
y 1-2H2. 2·. i, F." 3.016 18. 301 1.652 125 
y 1-2:!22. 2.665 2.801 ... 1163 1. 622 126 
y 1-2332. 2.6JJ z. 9118 11. 88 0 3. oz 7 127 
y 1-2:!4?. 2. bit 0 z.90't 9.099 z. 005 128 
y 1-2~<;?. 2.1)72 J. 06.J 12.765 3. lt86 1 zq 
y 1-z41n. 2.&36 2. 86 ~ R.542 .J. 516 do 
y 1-24cq, 2. F.51 2 .110] 5.317 1~ .... 7 131 
y 1-?.'>06. 2.655 2.62? 5.<128 z. 966 132 
y 1-2c;1 !I, 2. 66 7 2·.90.. 8.155 1.612 13.J 
y 1-zr,211. 2. Fi.36 2. 81\ .. 3,i;54 2. 80•1 lllt 
y t - z 'i ~,.. 2. 51, 2 z. 81J q,F.32 1. 68') 135 
y 1- zr.;1i 11. Z, f>Z Z 2.9111 12. 017 • q1t7 136 
v 1- l r; f> F. • z. FiZ'i 2 .• 62 2 o.ooo 1. 665 138 



TABLE 10. (Continued) 
SIJH Hll P.Y OF PHYSICAL CHARACTERll.ATICN DATA 

OZ/12179 

!JULK TRUE SURF ACE 
OE'iSITY, DENSITY, POROSITY, ARE A, SEQ 

Sll:>!PLE IO. GICC GICO. PCT HUG HO. 

y 1-2'i711, 2 .f161} 3.16& 15. 721t 3. 523 139· 
y 1-?.<;AP .• 2.f.53 2.q11t R.9&5 2. 777 140 
y 1-2•.;q'I. 2.s111 2.%1t 12.911t 3. 004 11+1 
y 1-2r>o1. 2.r,q2 3. 021 10.RRl z. 320 142 
y 1-?.fitl. 2.524 2.7&& 8.7&2 2.812 11+3 
y 1-Z&?. 1. Z.5&0 2.957 13,i.13 lo 8f>9 144 
y 1-2f>H, 2. &51 Z,RRI+ 8.074 2. 508 11,5 
~· 1-2f>1•7. z. &5 8 3 .o 37 12. •+&7 1. 781t 1 4& 
y 1-zr,c;1. z. &4 z Z.875 6.094 1.8&1+ 11+7 
y 1-2725. z. fi8 6 z. 7 01+ • f>& f.I z. 5&9 149 
y 1-2 no;. z. r,<; 1 z.&19 o.ooo 1. 01& 152 
y 1-2 71,c:;. z. fi3fi 2.948 10. 59,. z. &5 6 l•t8 
y 1-2 75<;. z.&44 2.851 7,Z52 z. 395 150 
y t-211:,o;, z. &5 0 z.qo1 11,617 • 91t 1 151 
y 1-z11i;, z.&fi1 2 .1134 r..100 1. 91t5 15] 
y t - 27A1, • Z.610 2.879 9. 3"7 2. 341 151t 
y 1 - Z N 1,, Z,fi30 3. OR& 11+. 7&4 3. 851 155 .i::-. ...... 
y 1- ?I\ 01,. 2:. &69 2.823 5.41t9 1. 3&4 15& 
y 1-21114. z. &4 1 2.&H 0.900 3. 170 157 
y 1-?I\?•·· z.&21 ~.918 10.111+ 2. 669 158 
y 1-2'13?. Z.613 ?• R4 8 8~?53 1. 756 159 
y 1-2 'I'•'•. 2.563 2.781> 8.01& 1.819 i 60 
y 1- 211 r; '•. 2.522 2.870 12.125 1. pz 11>1 
y 1 - z 'I'''•. z.r,z5 2.1q1 5,9]1 1. '+22 1 r,z 
y 1- ? ti 71,. 2. 51+ l Z.832 10. 21} 4 lo 0 75 if>] 
y 1 - 2 'IR'•, z.553 2. 7b0 7.513 1. 210 1&4 
y 1- 211 q '• • z. 533 2.716 &.792 2. 483 1f>S 



nULK nf~SIT't, GICC 
lRUE ~fN~JTY, f./C( 

PORO<; ITV, PCT 

SUP.~~CF AP.EA, H2/G 

• I J 5 1 N St f.N I Fl C II N r 

TAILE 11. STATISTISTICAL A·NALY~:E~ OF PHYSICAL CHARACTERIZATIJf'I OATA 
Ol/12/ 79 

WHL '( 1 

SUNflH·O COEFFICIENT qi; f"C,, CONFIDENCE It-TERVAL 

z. fit{' 
z. 76 7 

5.502 

z. 405 

OEHllTJOti 

•Of. 
• 11, 

.... ,.,. 
1. oz 

VAR I lltf'::E OF 

.IQ 
• ( z 

1q.1J 

1.03 

OElflAHOtl LOWER Lll11T UPPER L ItHl 

.oz ? • f>G!'9 2. 62 'I 

.as z .11.4 z. 7!1~ 
• II S It. ~t·J 6.1q5 

• It 2 Z. Zlt4'i Z.5 ... l 

NO OF 
SAt!PLES 

16Z 
162 

162 

1 f>Z 
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TABLE 12. MERCURY INTRUSION POROSITY RESULTS 
FOR WELL Y-1 SHALES 

Porosity, 
Sequence No. Sample ID. percent 

1 Y-1-372 4.73 
3 -392 4.75 
5 -412 4.62 
9 -451 4 .25 
11 -471 3.94 
13 -491 4.61 
15 -521 5.00 
19 -975 3.57 
21 -995. 3.79 
23 -1014 8.31 
27 -1360 6.64 
29 -1380 4.39 
31 . -1400 4.50 
33 -1420 4.14 
35 -1440 . 5. 25 
37 -1459 6.70 
41 -1494 2.59 
43, -1514 4.86 
45 -1533 5.87 
47 -1553 2. 23 
49 -1573 9.93 
51 -1592 5.76 
53 -1612 9.52 
55 -1632 5.40 
57 -1652 2.28 
59 -1672 6.88 
61 -1692 5.63 
65 -1731 4.56 
67 ' -1751 ·5.66 
73 -1810 7.19 
75 -1830 8.08 
77 -1850 10.32 
79 -1870 9.41 
81 -1889 9.55 
85 -1929 3.35 
87 -1.947 5.37 
89 -1967 9.19 
91 -1987 6.78 
93 -2006 8. 20 
95 -2026 9.40 
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TABLE 12. (Continued) 

Porosity, 
Sequence No. Sample ID percent 

97 Y-1-2046 5.19 
101 -2085 6.39 
103 -2105 4.79 
105 -2119 3.87 
107 -2135 2.44 
109 -2155 2.85 
111 -2175 6.69 
llj -2194 6.0~ 
115 -2214 4.41 
117 -2234 5.82 
119 -2253 11.59 
121 -2273 5.97 
123 -2293 5.06 
125 -2312 7.37 
127 -2332 7.58 
129 -2352 8.50 
131 -2498 5.91 
133 -2518 8.29 
135 -2538 4.37 
:1.39 -2578 11 • .50 
1/i.l -2590 9.63 
143 -2617 2.68 
145 -2637 7.66 
147 -?1557 '3;06 
149 -2725 4.92 
i.c; 1 2765 1L20 
153 -2775 6.23 
155 -2794 3. 1 R 
~59 -2832 7.26 
161 -2854 5.14 
16~ -2874 7.17 
165 -2894 5.17 



TABLE 13. ENERGY DISPERSIVE ANALYSIS OF Y-1 SHALES 

Element Count Per 100 Counts 

Shale Sample Na K Ca Mg Al Si Fe s Cl Ti Fe/S K/Al K/Si Al/Si 

Y-1-372 8.9 1.6 2.0 21.3 55 .6; 9.4 1.2 00 0.42 0.14 0.38 

-975 1L8 24.5 54.2 8.0 0.2 1.3 40 0.48 0.22 0.45 

-1440 3.9 3.5 il.1.5 73.7 6.1 0.5 0.8 00 0.34 0.05 0.16 

-1592 6 .. 5 2.0 16.7 61.0 9.1 3.3 1.4 co o. 39 0.11 0.27 

-1751 8.7 18.9 59.0 9.6 2.4 1.4 4.0 0.46 0.15 0.32 

-1909 3.7 7.1 1. 7 9.8 71.1 5.3 0.4 0.9 14.0 0.37 0.05 0.14 

-2085 8.1 2.8 25.1 58.4 4.4 1.2 Q) o. 32 0.14 0.43 
.&:-
VI 

-2253 9.7 2.6 23.9· 55.4 6.8 0.4 1.2 16.5 0.41 0.17 0.43 

-2548 7.9 21.1 1.4 14.8 42.7 8.5 1.4 0.9 1.3 5.94 0 .53 0.18 0.34 

-2794 7.5 9.9 2.8 16.5 57.7 3.7 0.8 1.1 4.59 0.45 0.13 0.28 

-2894 6.2 8.5 1.8 16.4 61.5 3.5 1. 7 0.9 2.01 0.40 0.10 0.27 

Y-7-6104 8.6 27.7 58.4 4.4 0.9 Q) 0.31 0.15 0.47 

2.4 20.3 56.2 7.7 3.5 1.2 2.2 0.43 0.15 0.36 
-6194 8.7 

2.4 20.5 58.3 6.4 1.4 0.8 4.5 0.40 0.14 0.35 
-6293 8.3 1.9 

22.8 58.0 5.5 1.4 Q) 0.44 0.17 0.39 
-6448 10.0 2.3 

15.8 47.3 4.7 0.8 0.9 5.7 0.53 0.18 0.33 
-6544 8.4 22.1 

Illi te grain 17.2 25.5 57.3 0.67 0.30 0.45 

Pyrite grain 27.5 72.5 0.38 

Quartz grain 100.0 
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WELL Y 1 
0 

:\ 0 0 . 
0 
0 
<.O 

0 

a· ~ 0 
0 -

~l@r-OC 0 0 

~1; 0 0 

iS 1'*00 0 0 

o ~~o 0 
0 0 '-'63 0 0 

0 6,.., ,..,0 
0 

o~~ co - c ,..,t;a 0 0 
...... ...... 

0 c ctro. 0 Cb 
0 0 

0 0 0 i-Q DO 
0 c ('\J 6F:a?~ ('\J 

0 c 0 0 

0 
0 . De ~o 0 

0 

c51 c§Jo 0 c t.O 0 0 CJ N 

oct0 
c,.., ~ ,.., ...... 

0 ~ c 
0 ~c 
0 
0 
t"') 

o.o 0 ) .... 0.1 0.6 0.6 l. 0 1. 2 ' 4 L • • l. 5 l. 5 2.0 
GAS RELEASED/UNIT VOLUME OF SHALE 

FIGURE 2. HYDROCARBON GAS VERSUS DEPTH· 
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I+ 

3 

2 

T 
: 0. 

- 00 

Sample EGSP ~1-2119 

0 a 1~10-6 ~~3 /sec 
p~ a n tot'!:' 
a ZI 0.43 

0 
0 

____________________ __;,, _______ :_. ____ .;__ ____ ..!.., ____ .....J 

·} : , . ~ · ..... - :; 

Time, days 

. FIGURE 3. EXPERIMENTAL AND CALCULATED GAS RELEASE RATES 
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io
3
.,....,..--------------........ --~~~~-------...-...------~~~~----~-. 

9 
8 

7 

6 

s 

3 

2 

io2 
9 

3 

7 

6 

3 

"' 

3 

2 

0 ------o 

Sample EGSP NYl-2538 

D • 4x.J.o-6c~2/sec 
P • 319 corr 
= 
a - large (~10) 

0 

~ji ................. ---.-..;;i·~-----~-~--~--~---------..... --------.-..-...----..... .-..----..... --................... .....-
-1 l;) 2 J , -~ 

.. v 

Time, days 

:c 

FIGURE 4. EXPERIMENTAL AND CALCULATED GAS RELEASE RATES 
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Sample 2GSP N'Yl-1939 

0 

0 

0/0 D • a!sxio-9cm2/sec 
p "" 1650 t:crr 

<D 
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700 x 

FIGURE 21. SEM MICROGRAPH OF SAMPLE Y-7-6194 
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700 x 

FIGURE 22. SEM MICROGRAPH OF SAMPLE Y-7-6293 
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700 x 

FIGURE 23. SEM MICROGRAPH OF SAMPLE Y-7-6448 
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700 x 

FIGURE 24. SEM MICROGRAPH OF SAMPLE Y-7-6544 



70 

700 x 

FIGURE 25. SEM MICROGRAPH OF SAMPLE Y-7-6104 
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Splitting Coriband Cori band Cori band 
Variable Depth Color Depth Porosity Bulk Density Bulk Density 

Variability 
Explained 47.5% 57% 61% 66% 69% 70% 

._ 

- 13 27 
so 

- 8 33 48.1 23-61 
45.8 0-14 

3 39 - 42.5 49-63 

40 -
i:: 
0 ..... 
~ 

12 6 - 35.3 0-21 
Cll. 
µ 
..... 
~ 
u ~ 

11 23 

Cll 
..c: 30 µ 

29.5 50-63 
"""" 

..... 4 30 - 9 6 
0 ,..... 25.9 0/8 24.8 16-63 -
i:: 
ell 39/55 

~ - 1 159 -20 ..... 22.1 7 38 / 

_2 120 17-2 35-48 - - 10 7 15 .5 1-48 -
5 90 13.9 0-46 - 12.l 16/24 -

47 
- 6 53 - 8.3 0-34 10 

0 ..._ 

FIGURE 26. HYDROCARBON GAS VERSUS WIRELOG DATA FOR EGSP HY NO. 1 
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Mercury 
. Splitting Log Bulk Cori band True Neutron T·::>tal Bulk Penetration 

Variable Density Porosity Density Porosity P·::>rosity Density Volume 
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FIGURE 27. GAS/UNIT VOLUME OF SHALE VERSUS WIRELOG AND LABORATORY PHYSI~AL DATA FOR E~SP NY NO. 1 
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Lateral Coriband Transit 
Resistivity Depth Color Gamma Ray Bulk Density Color Time 
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FIGURE 28. TOTAL CARBON CONTENT VERSUS WIRELOG DATA FOR EGSP NY NO. 1 
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