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ABSTRACT 

Anomalous intense jointing has been cited as a rea- 

son for gas production from fractured shales, coal mine 

roof falls, some construction problems, and increased 

water-well yields. Accordingly, a method for measuring 

joint intensity and locating areas of intense fracturing 

would be generally useful. The Parsons and Petersburg 

structural lineaments, in the Plateau province of north- 

central West Virginia, were chosen to develop and test a 

method for measuring joint intensity because previous 

studies indicated that these lineaments were broad zones 

of intense jointing. The project developed in four relat- 

ed test areas. First, the Parsons lineament in the east- 

ern Plateau province, Tucker County, West Virginia, was 

chosen to develop and test field and analytical methods 

for measuring joint intensity. Second, rocks of the Mid- 

dle and Upper Devonian Chemung Group and Catskill Forma- 

tion, and the Mississippian Pocono Formation along the 

Allegheny Front, were studied to determine how the frac- 

turing effects of the Petlrsburg lineament varies with 

depth and with different lithologies. Third, in the Pla- 

teau province, rocks of the Lower and Middle Pennsylvanian 

Pottsville Group and Allegheny Formation were measured to 

determine the westward extent of the lineaments. Finally, 

a large roadcut in northern West Virginia, which exposes 

vii 



UGR File #260 
December 1979 

two coal seams and an overlying stream channel, was chosen 

to study the effects of a stream channel on coal cleat 

intensities. Joint spacing was found to be the only nec- 

essary measurement, other than strike and dip. to deter- 

mine joint intensity. Rocks inside the Parsons and Peters-~ 

burg lineaments were found to be more intensely jointed 

than rocks adjacent to the lineaments. Along the Alle- 

gheny Front, results suggest that the Petersburg lineament 

affects rock at least one half mile below ground level. 

Farther west in the Plateau province, joint intensities 

measured indicate that the high-intensity joint systems 

of the Parsons and Petersburg lineaments are disrupted 

or terminated. Air photograph and LMDSAT lineaments may 

be an aid in locating structural lineaments or areas of 

intense jointing, but do not necessarily define or bound 

such areas. Intensity of cleats in coal is greater under 

the stream channel than outside. 

viii 
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INTRODUCTION 

The Middle and Upper Devonian elastic rocks referred 

to as the Devonian shales in the Appalachian Basin have 

been known and used as a source for gas since the early 

1900's. Decreases in national energy resources have in- 

creased the economic attractiveness of the Devonian 

shales and in unconventional methods needed to explore 

for and recover their gas. 

Anomalous intense fracturing has been cited as a 

reason for hydrocarbon production from reservoirs in the 

Devonian shales of the Appalachian Basin as well as in 

other areas. (Hereafter, fracture will be used to mean 

rztural fractures that are not faults; most such fractures 

ale systematic or nonsystematic joints.) Increased water- 

well yields, coal mine roof falls, and some construction 

problems also are associated with an increase in fracture 

intensity; a causal relationship is commonly assumed or 

demonstrated. Accordingly, a method to measure fract:rre 

intensity and locate or predict locations of areas in 

intense fracturing or jointing would be generally useful. 

In particular, it would be useful in exploration areas 

where little or no subsurface data are available. As 

part of the Eastern Gas Shales Project, funded by the 

U.S. Department of Energy, such a method was developed 

(Kheeler, 1978a; 1979a; Dixon, 1979a; 1979b; Wheeler and 

others, 1979; Wheeler and Dixon, in preparation). This 

1 
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paper reports the development and some field tests and 

applications of this method. The purpose is to charact- 

erize exposed systems of natural fractures considered to 

be analogues of buried fractured gas reservoirs (Wheeler, 

1978a; 1978b) in order to assist in exploration for gas 

in the Devonian shales. 

Four test areas were chosen for this study. Three 

of the test areas straddle one or more large structural 

lineaments of the type that Wheeler and others (1979) 

described and named cross-strike structural discontinuit- 

ies, or CSD's. Hereafter, lineament is defined as one of 

those CSD's unless otherwise stated. Note that CSD's are 

not always associated with photolineaments seen on satel- 

lite or aircraft images, and usually are larger, more 

diffused, and more complex structurally than are photo- 

lineaments (Table 1 of Wheeler and others, 1979). First, 

the Parsons structural lineament in ,the eastern Plateau 

province, Tucker County, West Virginia (Figures 1 and 2), 

was chosen to develop and test field and analytical 

methods for measuring joint intensity. Second, the Pet- 

ersburg structural lineament and adjacent terranes, along 

the Allegheny Front in Grant and Pendleton Counties, West 

Virginia (Figures 1 and 2), were studied to determine how 

the fracturing effects of a lineament varies with depth 

below ground level and with difCcrcnt lichologies. The 
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TECTONIC FEATURES OF NORTH CENTRAL WEST VIRGINIA 

Figure 2. Structural axes vest of the dashed line are for 
the most part based on subsurface information 
(modified from Cardwell and others, 1968). 
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third study, in the Plateau province in Taylor, Barbour, 

and bordering counties (Figures 1 and 2), was to deter- 

mine the westward extent of the Parsons and Petersburg 

lineaments. Finally, the purpose of the fourth study, in 

northeastern Monongalia County, West Virginia (Figure l), 

was to measure the effect of an overlying stream channel 

on coal cleat intensity. 

- 



6 

TEST AREA 1: DEVELOPMENT OF METHODS AND PARSONS LINEA- 
MENT, TUCKER COUNTY 

SETTING 

The Parsons structural lineament in the Plateau 

province in eastern West Virginia (Figure 1) was chosen 

to develop and test a method of measuring joint intensity, 

because previous studies (Wheeler and others, 1979; 

Wheeler and Holland, ?L978a; 1978b) indicate that rocks 

exposed in the lineament are more intensely jointed than 

are rocks of the same unit and in the same structural 

positions exposed outside the lineament. The linea- 

ment is a northwest-trending alignment of disruptions in 

the regular northeast-trending folds and reverse faults 

characteristic of the eastern Plateau and Valley and 

Ridge provinces (Figure 2; Gwinn, 1964; Cardwell and 

others, 1968). The lineament is at least 30 miles long 

and six to seven miles wide, according to interpretations 

of terrain-corrected gravity, structural, topographic 

and LANDSAT data (Wheeler and others, 1979). This study 

deals with systematic joints in interbedded siltstones, - 

mudstones, and shales of the Middle and Upper Devonian 

Chemung Group in Tucker County. Only the Chemung (main- 

ly siltstones) was studied in order to reduce the effects 

of different lithologies. Bed thicknesses range from 0.2 

to 200 cm (0.08 to 79 in), and typically are 10 to 30 cm 

(4.0 to 12.0 in). In western Tucker County, the Parsons 
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lineament crosses the outcrop belt of the Chemung rocks 

exposed in the cores of the northeast-trending Deer Park, 

Etam, and Elkins Valley anticlines (Figure 3; Cardwell 

and others, 1968; Gwinn, 1964). 

METHODS 

A total of 1594 systematic joints were measured at 

143 stations (Figure 3). Wherever feasible strike, dip, 

and the following four other variables were measure.d on 

each joint: (1) exposed depth, the total exposed extent 

of a jointin the direction perpendicular to bedding; (2) 

exposed length, the total exposed length in a direction 

parallel to bedding (a joint's true depth and true 

length are rarely exposed in a measurable fashion); (3) 

spacing, the perpendicular distance to the adjacent joint 

in the same set (Stubbs and Wheeler, 1975; Wheeler and 

Stubbs, 1979); (4) bed thickness, the thickest bed through 

which the joint penetrates. Exposure size, regularity or 

irregularity of spacing, and the number of joint sets ex- 

posed determined the number of measurements taken per 
/ 

station. Every attempt was made to measure a representa- 

tive sample of joints. Fifty-four percent of the joints 

were measured in roadcuts; the rest in streamcuts and 

stream pavements. 

Joint intensity is defined as joint surface area per 

unit volume of rock. It is estimated or measured by cal- 
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Chsmung . 

Outcrop Bell IrEI 
Data StatIon . 

I-.- .-.- P” --- 

Figure 3. Index clag showing the extent of the Chemung 
outcrop belt and station locations in Test 
Area 1. 
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culating inverses of average spacings of individual joint 

sets, summed over all sets in an exposure (Vialon and 

others, 1976; Dixon, 1979a; 197913; Wheeler, 1979a; Wheeler 

and Dixon, in preparation). The measure of intensity'in- 

corporates the effects of true joint size, exposed joint 

size, and joint abundance (Wheeler and Dixon, in prepara- 

tion). If, for example, four joint sets were exposed in 

an outcrop, then the following formula would be used to 

estimate intensity (I) from average spacings (5): 

I = l/S, + l/52 + l/S, + l/F,. 

Regardless of the number of joints measured or the number 

of sets in an exposure, only one intensity (I) measure- 

ment is calculated for that exposure. Statistical analy- 

ses and contour maps of joint intensity, joint spacing, 

and bed thickness were produced with local modifications 

of the Statistical Analysis System,,an orientation plot- 

ting program (E. Werner, written and oral communications, 

1978 and 1979), and the SYMAP contouring and mapping pro- 

gram. i 

Reproducibility of data (operator variance) is im- 

portant in measuring joint intensity. To test this, four 

operators, with experience in measuring joint orientation 

but with extensive to no experience in measuring joint 

intensity, measured strike, dip, and spacing at three 

stations in the Chemung Group. No instructions or assis- 
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tance beyond those included in this paper were given. 

The operators worked independently, often taking measure- 

ments at different places on the exposure and at different 

times. The exposures varied in size, type, and structural 

complexity. Although the number of joints measured varied 

greatly among operators (Table l), the intensities did not 

differ significantly (alpha level of 0.05, by the Least- 

Squares Means and the Kruskal-Wallis tests (Davis, 1973; 

Gibbons, 1976)). Thus intensity measurements obtained in 

this and other studies can be considered reproducible, 

probably objective, and therefore valid. One should note 

that even if significant variations were to occur between 

two operators, real differences in relative intensities 

between exposures can be detected by a single operator as 

long as he or she is consistent from exposure to exposure. 

Operator consistency ensures valid relative intensities. 

Consistency between operators 'is necessary if comparisons 

of data are made between operators. 

RESULTS I 

A circular histogram of all measured joints shows 

three sets: N 35-55"W (transverse to folds), N 25-45"E 

(longitudinal to folds), and N 80"E - N 8O"W (diagonal to 

folds), with the northwest set dominating (Figure 4d). 

All three sets appear north, within, and south of the 

lineament, but in different relative abundances (Figures 
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TABLE 1. OPERATOR VARIANCE 

Operator Station 33 Station 87 Station 35 

I n I N I n 

1 0.24 12 0.21 12 0:09 19 

2 0.08 32 0.19 31 0.20 40 

3 0.22 25 0.04 17 0.19 42 

4 0.10 11 0.15 16 0.14 16 

Table 1. Intensities (I) and number of observations (n) 
measured at data stations in Tucker County. 
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‘a) NORTH 

S 
ic;)SOUTH 

12 

S 

(b)WITHIN 

(d)COMPOSITE A,B&C 

Figure 4. Circular histograms of joints taken (a) north, 
(b) within, (c) south of the Parsons lineament 
and (d) a composite of all measured joints. 
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4a, b, and c). In addition, a N 05-1O"W set appears south 

of the lineament (Figure 4~). A comparison of the orien- 

tations of joints taken at roadcuts and in streams shows 

that the three main sets are exposed with the same re- 

lative abundances in both exposure types (Figures 5a and 

b) . The scatter in orientations is reduced slightly in 

the stream joints, perhaps because many stream joints 

were measured on pavements where the greater map exposures 

of the joints would allow better estimations of orienta- 

tions. 

A SYMAP map (computer-generated contour map) of 

joint intensity shows more intense jointing within the 

Parsons lineament than outside (Figure 6). SYIUP maps of 

mean spacings of the three main joint sets were made to 

determine what, if any, relationship exists between the 

Parsons lineament and the spacings of the joint sets. 

The northeast-striking set appears to be most directly 

related to the lineament by having small spacings (high 

intensities) most closely associated with the lineament 

(Figure 7). The northwest-striking set appears to be 

only slightly related to the lineament (Figure 8), and 

the east-striking set appears little, if at all, related 

(Figure 9). The mean spacings of each set support that 

statement (Table 2). A comparison of mean spacings of 

all joints indicates a slight increase in joint spacing 

(a decrease in intensity) south of the lineament as op- 
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(a) ROAD&T JOINTS ’ 

(b) STREiM JOINTS 

Figure 5. Circular histograms of joints measured (a) 
along roadcuts, and (b) along streamcuts 
and stream pavements. 
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INTENSITYICm&,‘; 

‘...’ ‘.’ ‘.. . 
k.:::.:::.::.’ 

~_._~.... JOINT INTENSITY 

J.M.Dixon 

Figure 6. Contour map showing joint intensity, plotted 
at each station. Northwest-trending lines 
indicate the boundary of the Parsons lineament, 
drawn on this map by 5 geologists independently. 
The 5 choices of the boundaries differed by 
less than one mile. 
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324-412 i 1 

5’. :: ,... ::.: y. c? \ ;:: :: .j; ::. \ ;:, ;j: . .._ \ 
! 

JOINT SPACING: 
N25 - 45E 

J M 01xon 

P 
7 

Figure 7. Cont&r map of the mean spacing, plotted at 
each station, of the northeast-striking joint 
set. Parsons lineament is bounded by the 
solid lines taken from Figure 6. 
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SPACING ICm) 

5.0 - 12.4 

124-19.8 

27.2-34.6 ‘-j: 
cl 

Figure 8. 

/-- -. 
/- /- ‘Y 

-. - /-- --. 
/- 

I- ‘. 

g-A:: 
\ 

JOINT SPACING: 
N35 - 55w 

J M 01xon 
/ 

c’ 
-. 

Contour map df the mean spacing, plotted at 
each station, of the northwest-striking joint 
set. Parsons lineament is bounded by the solid 
lines taken from Figure 6. 
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i 

i 

JOINT SPACING: 
NSOE - NSOW 

J.M.Dixon 

- 

Figure 9. Contour map of the mean spacing, plotted at 
each station, of the east-striking joint set. 
Parsons lineament is bounded by the solid lines 
taken from Figure 6. 
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posed to north of the lineament. 

A SYMAP map of average bed thickness shows a north- 

east trending band of thin beds, reflecting the thinner 

beds of the lower Chemung rocks exposed along the crests 

of the Deer Park and Elkins Valley anticlines (Figure IO). 

Many of the higher-intensity exposures occur in thinner 

beds (Figures 6 and 10). However, the strongest trends 

found in the spacing and intensity maps are generally 

elongated to the northwest and north, whereas that of 

the bed thickness map is northeast. Thus, I conclude 

that a factor other than bed thickness also controls 

joint intensity. (Statistical analysis shows only a 

minor correlation between bed thickness and joint spacing). 

That factor apparently is the Parsons lineament. 

Large, northeast-trending anticlines plunge into the 

Parsons iineament (Figures 2 and 3; Cardwell and others, 

1968), which may have increased the intensity of the 

transverse (northwest-striking) joint set on the anti- 

clinal noses. Smaller, northeast-trending anticlines 

with wavelengths on the order of half a kilometer are 

more numerous in the lineament than outside it (Trumbo, 

1976), and may increase the intensity of the longitudinal 

(northeast-striking) set there. The diagonal (east-strik- 

ing) joint set bears no clear relationship to folds or 

faults associated with the lineament, but it also shows 

no clear increase in intensity inside the lineament (Fig- 
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Figure 10. Contour map of the mean bed thickness, plotted 
at each station. Parsons lineament is bounded 
by the solid lines taken from Figure 6. 
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ure 8 and Table 2). However, the southward increase in 

relative abundance of the east-striking set (Figure 4) 

may be caused by the more northerly s.trike of the Elkins , 

Valley and Etam anticlines (Figure 3). The east-striking 

set would then be transverse to those folds. 

Statistical analysis of exposed lengths and exposed 

depths of measured joints shows no relationship to the 

Parsons lineament (Table 3 and 4). These measurements 

are greatly affected by exposure type and size. Stream 

pavements yield longer joint measurements while road and 

stream cuts yield deeper measurements. Further, as 

Wheeler and Dixon (in preparation) demonstrate, the ef- 

fect of joint size is incorporated in the measurement of 

intensity. Therefore, depth and length need not be meas- 

ured in a joint intensity study and will not be further 

discussed in this paper. 

Individual sets may show close spacings at stations 

outside the lineament as seen in Figures 7, 8, and 9. 

This may be caused by exposure type, exposure orientation, 

position relative to a structure, or other factors. HOW- 

ever, it is only the intensity measurement which quanti- 

fies the total effect of all joints in an exposure and 

gives the best measurement of how fractured the rock is 

in the exposure. In intensity investigations generally, 

the mean spacings of individual joint sets should be used 

only as an aid to identifying possible causes of intense 
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TABLE 3. MEAN EXPOSED LENCTH OF JOINT SETS IN TUCKER 
COUNTY 

Location Joint Set 

Northeast Northwest Eas t -!de s t 

n i us n i us n i es 

North 46 84 106 246 52 47 139 62 75 

Within 73 36 55 293 61 76 170 67 130 

South 16 88 115 21 75 65 38 151 ii2 

Table 3. Mean exposed length in cm (i), number of obser- 
vations (n), and standard deviations in cm (as) 
of each joint set north, within, and south 0': 
the Parsons lineament. 

TABLE 4. MEAN EXPOSED DEPTH OF JOINT SETS IN TUCKER 
COUNTY 

Location Joint Set 

Northeast Northwest East-Y:e.;t 

n ;I 0-s n Ti 0-s n Ti 0s 
_ _-- 

North 46 24 25 245 24 29 139 34 i..? 

Within 74 16 26 

South 16 8 3 

‘292 26 30 172 24 33 

21 14 15 24 26 2”) 

Table 4. Mean exposed depth in cm (d), number of obser- 
vations (n), and standard deviations in cm (ys) 
of each joint set north, within, and south o- 
the Parsons lineament. 
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jointing and not as an overall intensity indicator. 

Analyses of high-altitude aircraft and LANDSAT infra- 

red images (Trumbo, 1976) show lineaments with prefered 

orientations similar to those of the three main joint 

sets and to the trend of the Parsons lineament (Trumbo, 

1976, Figure 17-22). Map densities of these lineaments 

visable on LANDSAT images appear to be an aid in identi- 

fying or locating the Parsons lineament, but do not 

specifically define the boundaries or zones of highest 

joint intensity. Three large L,ANDSAT lineaments are sub- 

parallel to the structural lineament (Figure 11). 
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LANDSAT lineaments as identified by Dixon, 
Trumbo (1976), and Sites (1978). 
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TEST AREA 2: ALLEGHENY FRONT AND PETERSBURG LINEAMENT 

SETTING 

The intersection of the Petersburg lineament with the 

Allegheny Front in Grant and Pendleton Counties, West 

Virginia (Figure l), was studied to determine how the 

fracturing effects of a lineament vary with depth below 

ground level and with different lithologies. The Front 

is the western limb of the Wills Mountain anticline and 

there Pennsylvanian through Devonian rocks are exposed. 

The average strike and dip of measured beds are N 25-30"E, 

20-3O"NW. Sites (1978) found that east of the Front in 

the Valley and Ridge province, the lineament is an almost 

east-west band from 3 to 5 miles wide, characterized by 

plunging folds and disrupted bed orientations. Sites did 

not measure intensity or joint spacing. LaCaze (1978) 

examined the Pennsylvanian I-Iomewood Sandstone rocks on 

top of the Allegheny Front and found the Petersburg linea- 

ment there to be characterized by plunging folds and dis- 

rupted bed orientations and by a decrease in joint spacing 

(i.e. an increase in joint intensity). The great verti- 

cal exposure of rock down the Front affords an excellent 

opportunity to measure any change in the lineament's 

effect with depth and on different lithologies. Any vari- 

ation found down the Front could be partly caused by ele- 

vation change, partly by stratigraphic change and/or part- 

ly by structural level, but I assume at least some com- 
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METHODS 

A total of 498 joints were measured at 29 stations 

(Figure 12) in the Middle Devonian black shales, the 

Middle and Upper Devonian Chemung and Catskill interbed- 

ded sandstones, siltstones, and shales, and the Lower 

Mississippian Pocono sandstone and conglomerate. Joint 

strike, dip, and spacing were measured. At least one 

station was measured in each unit north, within, and 

south of the Petersburg lineament. Statistical analyses 

and circular histograms were produced as described above 

for Test Area 1. 

RESULTS 

A circular histogram of all measured joints shows 

one dominant set centered at N 80-85'51, and lesser sets 

(in decreasing order of prominence) centered at N 45-5O"W, 

N lo-20"E, and N 35"E; a minor set is centered at N 50"E 

(Figure 13d). The N 50"E set is not found south of the 

lineament (Figures 13a, b-{ and c). Otherwise, joint 

orientations north, within, and south of the Petersburg 

lineament are similar. 

Joint intensities were calculated and plotted by 

unit (Figure 14). In order to eliminate the effects of 

the different units and lithologies so that all intensity 

measurements could be compared, the aligned ranks were 
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(a) NORTH 
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(c) SOUTH 
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(b) WITHIN 

id) COMPOSITE 

Fio,ure 13. Circular histograms of joints taken (a) north, 
(b) within, (c) south of Petersbur,s lineament 
and (d) a composite of all joints measured. 
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Figure 14. Joint intensities measured along the Allegheny 
Front. Dashed Lines indka CC: I Ilc bc)unclary or 
the Petersburg lineament. 



UGR File #260 
December 1979 

31 

used (Lehmann, 1975). Aligned rank intensities were 

calculated by subtracting the intensity value of a station 

from the mean intensity of that rock unit. This centers 

all intensity values around zero. Joint intensities in- 

side the lineament were found to be significantly higher 

(alpha level of 0.05) than outside as calculated by the 

Kruskal-Wallis test (Gibbons, 1976). The mean intensity 

is slightly less south of the lineament than it is north 

of it. A comparison of mean spacings of the four main 

sets shows that all four sets are closer spaced inside 

the lineament (Table 5). Thus all sets are contributing 

to the increase in intensity. 

At the Allegheny Front in Grant and Pendleton Count- 

ies, the section from the Devonian Oriskany Sandstone to 

the top of the Mississippian Pocono Formation is approx- 

imately 7400 feet thick (Reger and Tucker, 1924; Dennison, 

1963). From the top of the Pocono to the top of the 

Pennsylvanian Homewood Sandstone, the section is another 

850 to 1800 feet thick, yielding a total of 8250 to 9400 

feet of section (Reger and Tucker, 1924). The total 

elevation difference is about,one half mile. Because all 

sampled rocks from the top of the Oriskany to the top of 

the Pocono, and the Homewood, are more intensely fractured 

inside the lineament, it is reasonable to assume that the 

rocks between the Pocono and the Homewood are also more 

intensely fractured inside the lineament. Even though 
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only exposed rocks have been measured for joint intensity, 

it is unlikely that, in a structural lineament which af- 

fects folding, faulting, bed disruptions, and jointing of 

strata, fracturing in the Petersburg lineament is only a 

superficial phenomenon. It seems reasonable to assume 

that the increased fracturing of rock within the lineament , 
extends at least one half mile deep from the top of the 

Front down to the Oriskany Sandstone. Whether or not the 

lineament affects the entire 8250 to 9400 vertical section 

to the west is not known at this time. 

The boundaries of the Petersburg lineament were 

determined from joint intensity measurements, taken in 

this study and are in general agreement with the boundar- 

ies assigned by Sites (1978) and LaCaze (1978) as discus- 

sed earlier. LaCaze also found a general decrease in 

joint intensity to the south. The most intensely fractur- 

ed exposures found in each unit both in this study and 

in that by LaCaze 'form a crude east-west alignment and 

may represent an axis of fracture deformation in the 

lineament. / 

A LANDSAT lineament can be easily seen extending 

sub-parallel to the Petersburg lineament from Petersburg 

westward through Elkins (Figure 11; Sites, 1978). This 

lineament appears to aid in locating the Petersburg 

structural lineament, but it does not specifically locate 

the area of intense fracturing. 
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TEST AREA 3: WESTWARD EXTENSIONS OF THE PARSONS AND 
PETERSBURG LINEAMENTS 

SETTING 

The westward extensions of the Parsons and Petersburg 

lineaments would be useful in locating areas of intense 

jointing in the central Plateau province where the gas 

producing Devonian rocks are buried. The low-dipping, 

massive sandstones and conglomerates of the Lower and 

Middle Pennsylvanian Pottsville Group and Allegheny For- 

mation were chosen for this study (Figure 1) because their 

outcrop belt extends across both lineaments and provides 

good exposures. The overlying Upper Pennsylvanian Cone- 

maugh Group is poorly exposed. No previous related stud- 

ies in this area have been found. 

METHODS 

Three hundred and eighty-two joints in 69 exposures, 

in a band appromimately 47 miles long and 14 miles wide, 

were measured for strike, dip, and spacing (Figure 15). 

Unlike test areas 1 and 2, for which a representative 

sample of joints was measured at each exposure, nearly 

all of the few joints found in this test area were meas- 

ured. 

The data stations were grouped into sub-areas accord- 

ing to their positions relative to the lineaments. In 

Figure 15, "0" sub-areas are outside the lineaments and 

"I" sub-areas are inside the lineaments. Circular histo- 
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grams of joints in each sub-area were plotted (Figure 16). 

Joint intensities were analyzed statistically. Boundaries 

of the lineaments were determined initially by extending 

the boundaries from test areas 1 and 2 westward, and 

refined finally by results of the joint intensity measure- 

ments. 

RESULTS 

A comparison of joint intensities measured across a 

north-south traverse in the study area shows a marked in- 

crease in intensity within both the Parsons and Petersburg 

lineaments (Figure 17). Intensities of sub-areas west of 

the lineaments(O-2, O-3, and O-8 in Figure 15) are low, 

and suggest that the high intensity joint systems of the 

lineaments are either disrupted or terminated in eastern 

Upshur and Marion Counties. 

Intensity measurements of the 69 exposures fall into 

two distinct groups. Data stations with intensities 

greater than 0.005 cm-l are located within the lineaments 

and those with intensities equal to or less than 0.005 cm-' 

are located outside the lineaments. Only two intensity 

measurements greater than 0.005 cm-l are found outside 

the lineaments (both are 0.006 cm-l), and only two inten- 

sity measurements less than 0.005 cm-l are found inside 

the lineaments (they are 0.004 cm-l and 0.003 cm-'). A 

statistical comparison by Least-Squares Neans (alpha level 
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of 0.05) shows that the intensities inside both parts of 

the Parsons lineament, which appears to be split into two 

narrow bands (also suggested in Test Area 1, Figure 6), 

are similar to the intensities inside the Petersburg 

lineament, even though the lineaments are separated by 

over 20 miles (Figures 15 and 17). The comparison shows 

the sub-areas outside the lineaments to be similar to each 

other. However, an over-all southward increase in spac- 

ing (and decrease in intensity) can be easily seen when 

comparing mean spacings in each sub-area (Table 6). The 

small sample sizes in sub-areas O-7 and O-8 occur because 

with such wide spacings, only a small number'of joints are 

exposed. This southward decrease in intensity and increase 

in spacing is consistent with the southward changes re- 

corded by this investigator in the Parsons lineament in 

Tucker County (Table 2), in the Petersburg lineament along 

the Allegheny Front (Figure 14), and by LaCaze (1978) in 

the Petersburg lineament on top of the Front. 

A comparison of circular histograms of measured 

joints does not show a pa?ticularly simple pattern across 

all of test areas 1, 2, and 3, but rather a changing 

pattern more consistent with the orientations of the line- 

aments (Figure 18). North of the Parsons lineament in 

both Tucker and Taylor Counties (Figure 18), the dominant 

northwest-striking joint set parallels the trend of the 

lineament. Both histograms are fairly simple. Inside 
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TABLE 6. MEAN SPACING OF MEASURED JOINTS IN THE 
WESTWARD EXTENSIONS AREA 

- 

Location n S US Location n S fls 

071 

o-2 

o-3 

o-4 

o-5 

O-6 

o-7 

O-8 

40 503 243 I-l 52 273 130 

8 404 182 I-2 56 28% 197 

42 455 262 I-3 40 372 294 

36 535 377 

43 657 433 

27 840 573 

3 94.6 427 

9 709 134 

Table 6. Mean spacing in cm (S), number of observations 
(n> , and standard deviations in cm (a,) of 
joints measured in the Westward Extensions area. 
For sub-area locations, see Figure 14. 
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the lineament, the northwest set in prominent and the 

east-west set is enhanced. In the wedge between the Par- 

sons and Petersburg lineaments, the joint pattern becomes 

more complex and the northwest-striking joint set loses 

its dominance. The southern edge of the Parsons linea- 

ment exhibits a transitional pattern. Inside the Peters- 

burg lineament, the east-west joint set dominates the 

pattern. Finally, south of the Petersburg lineament, the 

joint pattern becomes less complicated. The joint patterns 

in the sub-areas west of the lineaments also are relative- 

ly simple (Figure 18). Thus the two lineaments constitute 

and divide domains of different joint fabrics. 

Sharp correlations between the joint patterns in the 

lineaments and the trends of the lineaments may be masked 

by.the joint strikes associated with folds. The dominance 

of the northwest-striking joint set in Tucker County may 

occur because the northwest (fold transverse) joints are 

enhanced by joints associated with the similarly trending 

Parsons lineament. The enhancement of the east-west set 

in the Parsons lineament may be caused by the more north- 

erly-trending Elkins Valley and Etam anticlines influenc- 

ing joint trends in that area, or by whatever mechanism 

'or mechanisms forming the lineament. The enhancement of 

the east-west set in the Petersburg lineament may be 

caused by the lineament's development. 

The complexity of the joint pattern in the wedge 
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between the Parsons and Petersburg lineaments (Figure lS), 

the presence of two thrust faults contained within the 

wedge (Figure 2), and the terminations or bending of 

folds associated with the lineaments (Figure 2) suggest 

a possible interaction between the two lineaments. It 

may be that the lineaments were formed by differential- 

ramping of detached strata, as suggested by Gwinn (1?64), 

Sites (1978), LaCaze (1978), and Wheeler (1978a; 1978b), 

or that the lineaments were formed as a result of basement 

structures propagating upward or reactivating during de- 

tachment deformation, as suggested by Wheeler (1979b), or 

by a combination of both. Because many such'lineaments 

do involve basement structures (Wheeler, 1979b), basement 

involvement in the formation of the Parsons and Petersburg 

lineaments is a reasonable hypothesis. The northwest 

trend of the Parsons lineament is compatible with Central 

Appalachian deformation trends and may be more detachment 

related, whereas the east-west trend of the Petersburg 

lineament may suggest a different origin such as basement 

structure. / 

Two preliminary studies of gas fields in and around 

the Parsons and Petersburg lineaments indicate that gas 

production decreases inside the lineaments (R. Wheeler and 

D. Skoff, written and oral communication, 1979). However, 

much of the production information comes from areas where 

the Devonian shales are on or near the surface. The in- 
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crease in fracturing may have broken the reservoir's seal 

and allowed the gas to escape. In areas further west 

where the shales are deeper, the increased fracturing in- 

side the lineaments may enhance gas recovery where the 

seal is more likely unbroken. Detailed studies would be 

needed to determine more precisely the effects of the 

lineaments on gas production. 
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TEST AREA 4: COAL CLEAT INTENSITY 

SETTING 

Measuring differences in coal cleat intensities and 

features associated with those changes could be of use in 

coal mining in predicting roof falls, pillar strength, in- 

creasing mineral matter, or other such problems. The 

purpose of this study is to determine if variances in 

cleat intensities could be detected and to observe the 

effects of an overlying stream channel on two coal seams. 

The north wall of a large east-trending roadcut 

(the first cut east of Exit 10, U.S. Route 48) in eastern 

' Monongalia County, West Virginia (Figure l),'was chosen 

for the study because of the exposure of the entire stream 

channel and because of the great lateral extent of the 

roadcut. At the base of the outcrop are layers of inter- 

bedded siltstones and shales with two layers of Upper 

Freeport coal (T. Jake, oral communication, 1978) which 

vary in thickness from 35 to 70 cm (14 to 28 in). Over- 

lying this is a channel sequence with a thin, argillaceous 

coal at the base and channel and pointbar sands on top 

(Figure 19). 

METHODS 

Face and butt cleats were measured for orientation 

and spacing in the two coal seams. Stations are located 

in the seams directly above the values plotted on the 
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graph (Figure 19). Both primary cleats (wide but equally 

spaced cleats which penetrate much or all of the seam) and 

secondary cleats (closely but often irregularly spaced 

cleats which penetrate only a few layers of the seam) 

(Ting, 1977) were measured. At each station, ten spacings 

of primary face and butt cleats were measured and the 

number of secondary cleats per 10 centimeters were record- 

ed. Although some differences in cleat intensities were 

detected in the secondary cleats, their great varcability 

within a short distance reduces their reliability. Orien- 

tations of joints in elastic rocks and of cleats were 

plotted on circular histograms (Figure 20). ' 

RESULTS 

Three sets of cleats were found: N 70-8O"W (face), 

N 05-25"E (butt), and N 50-55"W (diagonal) (Figure 20a). 

These sets resemble the three bedrock joint sets found: 

N 65-9O"W, N 25-40"E, and N 45-5O"W Figure 20b). The 

face cleats, which formed transverse to the Chestnut Ridge 

anticline, and the diagonal cleats are straight, regularly 
d 

spaced, and smooth suggesting a tectonic origin. The butt 

cleats are crenulated, irregularly spaced, and rough 

suggesting a non-tectonic origin such as dehydration or 

devolatilization (Ting, 1977): 

A graph of mean spacings of primary face and butt 

cleats and of primary cleat intensity (Figure 19) shows 
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that the coals tend to be 1.5 to 3.0 times more intensely 

fractured under the channel than outside. Whether or not 

this difference in cleat intensity holds true in all 

stream channels is sec'ondary to the fact that variations 

in cleat intensity can be quantitatively measured. This 

could be of value in the mining industry. 
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SUMMARY AND CONCLUSIONS 

1. Joint spacing was found to be the only necessary 

measurement, other than strike and dip, to determine 

joint intensity. 

2. NO significant difference in operator variance was 

detected when measuring joint intensity. This not 

only adds credence to the validity of measurements, 

but it indicates that comparisons between different 

studies and different investigators can be made. 

3. The Middle and Upper Devonian Chemung rocks in the 

Parsons lineament are more intensely jointed than the 

same rocks outside. The northeast-striking joint set 

contributes most, the dominant northwest set slightly, 

and the east-west set least, to that increased inten- 

sity. 

4. Rocks in the Petersburg lineament are more intensely 

jointed than racks outside. The four main joint sets, 

centered at N &O-85"W, N 45-5O"W, N IO-20"E, and N 35"E 

all contribute to the increase in intensity. 

5. On the Allegheny Front, the four units studied, the 

Middle Devonian black shales, the Middle and Upper 

Devonian Chemung Group and the Catskill Formation, and 

the Mississippian Pocono Formation, all reflect the 

increase in joint intensity inside the Petersburg 

lineament. These increases, along with the increase 

in intensity in the Pennsylvanian Homewood Sandstone, 



UGR File #260 
December 1979 

52 

suggest that the Petersburg lineament affects rock at 

least one half mile below ground level. 

6. Joint intensities measured in the Pennsylvanian Potts- 

ville Group and Allegheny Formation indicate that the 

high-intensity joint system of the Parsons lineament 

extends into and is disrupted or terminated in Taylor 

County, West Virginia. The high-intensity joint sys- 

tem of the Petersburg lineament extends to the Upshur- 

Randolph County line where it is disrupted or termin- 

ated. 

7. Circular histograms of measured joints suggest that 

joint orientations reflect the orientations of the 

Parsons and Petersburg lineaments. 

8. Air photograph and LANDSAT lineaments may be an aid 

in locating structural lineaments or areas of intense 

jointing, but do not necessarily define or bound 

such areas. 

9. The joint patterns, associated thrust faults and fold 

terminations and bends, and other lineaments' associa- 

tions with basement structures, suggest that the Par- 

sons and Petersburg lineaments may be associated with 

basement structure. 

10. Variations in coal cleat intensities can be detected. 

This study reveals greater intensities under a stream 

channel than outside. The detection and quantifica- 

Lion 01 tlicsc changes could be useful, in tlxe mining 
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industry as an aid in predicting roof falls, pillar 

strength, and other such problems. 
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APPENDIX A 

STATION LOCATIONS IN TUCKER COUNTY 
(in UTM Grid Coordinates) 

Key to Abbreviations: 

STA - station number 

.’ 

_-. 
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STA -- LATITUDE LONGITUDE STA ---w---- ----e--m- --- 

001 4328,280 615,120 050 
002 4329.710 613.710 051 
003 4330-340 614,080 052 
00 4 4330.800 610.530 054 
005 4329.340 612,220 055 
006 4325,480 613.100 056 
007 4325.200 612,500 057 
008 4325,870 611.720 058 
009 4327.030 611,250 059 
010 4326.430 611.070 060 
011 4326,920 670*600 061 
012 4323.350 611.100 Oh2 
013 4323,770 610.800 063 
014 4322.600 610.180 064 
015 4329.560 611,700 065 
0 16 4330.6OC 606.530 066 
017 4328,020 603,700 067 
018 4325.610 602.990 068 
019 4324,970 602.920 069 
020 4323.480 602.570 070 
021 4319.750 602.580 071 
022 43199.980 611,050 072 
023 4320.060 611.070 073 
024 4322,170 609,520 074 
025 4322.020 608.870 075 
026 4327.130 610,470 076 
027 4327.270 610,340 077 
028 4327,500 609.300 078 
029 4327.920 608.600 079 
030 4327,800 607,570 080 
031 4333.670 611,010 082 
032 4333.480 till.250 083 
033 4332.400 611,380 084 
035 4331,160 609.720 085 
036 4326.640 086 
037 4325.270 

61 C.9?,0 
612.380 087 

038 4325-210 612,490 088 
040 4324.700 612.700 089 
041 4324.800 612,880 090 
042 4324.880 673.080 091 
043 4325.060 613,230 092 
044 4325.120 613.300 093 
045 4325.180 613.350 094 
046 4325,250 613.420 095 
047 4334.540 616.240 096 
048 4334.000 616.680 097 
049 4333.980 616.?60 098 

LATITUDE LONGITUDE -v-w---- ------w-s 

4333.900 617.470 
4333,790 618.170 
4334,940 614,420 
4333,600 613.450 
4339,430 623.520 
4338.780 622.980 
4338,280 620.510 
4339.400 F20,ORO 
4340,170 619,370 
4341.340 618.560 
4341,940 617,730 
4339.500 622.920 
4339.920 623,300 
4340.420 623.310 
4343.180 623,170 
4342.680 624.210 
4341.220 623,180 
4341.650 62U.310 
4337.770 621.360 
4337.480 620.910 
4335.990 619.440 
4337,620 614,910 
4339.380 616.180 
4336,200 611.610 
4336.270 612.530 
4336,540 613,300 
4337.210 613.890 
4333,230 616.750 
4333.020 61h.460 
4332.420 615-920 
4326.500 616.700 
4332,900 612,910 
4334.700 612.430 
4335.520 611,590 
4335.390 610,920 
4334,810 610.980 
4333,730 609,500 
4330.370 609.760 
4329w 880 609,590 
4330.320 608.650 
4329,730 608-640 
4329.950 606.990 
4329,450 606.720 
4331.600 605.670 
4332,160 605,300 
4332,870 604.300 
4332.960 603,770 
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STA e-m 

999 
100 
10 j 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
123 
124 

LATITUDE -------- 

4335.130 
4334,770 
4334.580 
4327.190 
4327.880 
4328-090 
4328.470 
4328.170 
4327,110 
4326.600 
4327.870 
4328.220 
4332,660 
4332.780 
4333.500 
4333.5ao 
4331.860 
4338.610 
4339.480 
4340,370 
4338.450 
4338,150 
4338.780 
4337.580 
4335.950 

LONGITUDE STA LATITUDE LONGITUDE ----a- es- ------- --------- 

604.140 125 4335.620 620.390 
604.430 126 4335-480 620.620 
605.560 127 4335.230 621.170 
613,480 128 4335.380 613.380 
612.700 129 4335.680 615.170 
612-320 130 4335.770 614.900 
611.660 131 4335.920 614.580 
612.150 132 4336.110 614.550 
612,150 133 4336,510 615.130 
612.760 134 4337,230 615,220 
610,340 135 4323,160 610.330 
610.350 136 4323.690 609.170 
611.480 137 4323,900 609.100 
612.030 138 4320.770 607.490 
612,080 139 4323.120 608,840 
611.400 140 4322,550 609.540 
612.480 141 4322.370 608.360 
621.520 142 4323,400 607.630 
621.580 143 4322.870 607.460 
621.090 144 4323,010 604,680 
621,620 145 4338.960 617.630 
620,740 146 4338,430 617.360 
620.220 147 4338.110 617.150 
619.920 148 4337,660 616-910 
619.720 149 4337,800 616.690 
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APPENDIX B 

TUCKER COUNTY DATA 

Key to Abbreviations: 

STA - station number 

STRI- joint strike 

D-i ? - joint dip 

I.,? ; - joint length (in cm) 

D"I - _ joint depth (in cm) 

YPA - joint spacing (in cm) 

B",D - bed thickness (in cm) 

EX - type of exposure: R = roadcut, S = 
stream pavement, SC = streamcut 

ST - indicates into which of t'nree main 
joint sets the joint falls: NW = north- 
west, NE = northeast, EW = east-west 

13 - locatioh with respect to the Parsons 
lineament: IN = within, NO = north, 
so = south 

G!. - group with respect to the Parsons 
lineament: IN = within, OT = outside 
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STA 

001 
901 
001 
001 
001 
001 
001 
001 
001 
001 
00 1 
002 
002 
002 
002 
002 
002 
002 
002 
002 
002 
002 
002 
002 
002 
002 
002 
002 
002 
002 
002 
002 
002 
002 
002 
002 
003 
003 
003 
003 
003 
003 
003 
003 
003 
003 
003 

STRT DIP -Be- se-- 

NY% 88SW 
N46E 9owu 
N45W 88SU 
N46E 90RSi 
N46E 90tIR 
N45W aasa 
N45U 88SU 
N45U 88SU 
N46E 9ouw 
N46E 90NFI 
N46E 90NY 
N84U 81STil 
N30E 90NU 
N84U SlSW 
N45U 9osw 
N20E 90NU 
N20E 9ONW 
N78U 9osw 
N60U 9osu 
N60Y 9osw 
N45W 9osw 
N45W 9osu 
N80E 89SE 
N30E 90NU 
H30E 90NW 
N30E 9ONU 
R30E 9OlwU 
N45P 90SU 
N70Y 9osw 
N30E 9oNV 
N3OE 90NU 
N84U 8lSU 
N84U 81SW 
N84U 81SW 
N84U 81SY 
N84U 8 1SU 
W34E 90NW 
N34E 90NSI 
N34E 90NM 
N34E 90Nid 
N34E 90NU 
N84E 8ONW 
H87~ 8ONW 
N87E 8ONW 
H87E 80NW 
NR7E 80NU 
N87E 80NY 

LNG DTR e-w -- 

106 048 
004 022 
148 020 
007 017 
027 029 
084 021 
074 022 
075 039 
007 015 
009 008 
012 008 
013 002 
026 003 
00s 002 
010 125 
110 070 
087 065 
007 005 
023 010 
063 011 
027 007 
035 007 
040 012 
024 001 
020 001 
021 001 
018 001 
100 010 
027 005 
016 001 
005 001 
022 003 
036 002 
020 004 
010 ov+ 
023 004 
028 015 
035 015 
055 015 
045 015 
054 015 
153 015 
055 015 
036 01s 
070 015 
033 015 
078 015 

SPA w-e 

060 
013 
002 
044 
060 
007 
002 
005 
014 
014 
022 
007 
003 
005 

010 
003 

007 
015 

002 
04s 
008 
005 
008 
004 
016 
016 
008 
006 
016 
015 
010 
004 
010 
033 
017 
020 
008 
024 
030 
020 
022 
020 
016 
016 

BED EY --- -2 

020 R 
015 R 
015 'R 
017 R 
020 R 
021 R 
022 R 
020 R 
015 R 
008 R 
008 R 
002 R 
003 R 
002 R 
003 R 
004 R 
004 R 
00s R 
010 . R 
011 R 
007 R 
007 R 
012 R 
001 R 
001 R 
001 R 
001 F 
010 R 
005 R 
001 R 
001 R 
003 R 
002 R 
004 R 
004 R 
004 R 
015 R 
01s R 
015 R 
015 R 
015 R 
015 R 
015 R 
015 R 
015 R 
015 R 
015 n 

ST 

NR 

NU 

NW 
NW 
NU 

ESI 
NE 
EU 
NU 

NW 
HW 
I?# 
NE 
NE 
NE 
NE 
NW 

NE 
NE 
EU 
EU 
EW 
EW 
EM 
NE 
NE 
NE 
NE 
NE 
EW 
ER 
EW 
EW 
EW 
EW 

Lo 

IN IN 
IN IN 
IN TN 
IN IN 
IN I N 
IN IN 
TN TN 
IN TN 
IN IN 
IN TN 
TN IN 
IN TN 
IN IN 
TN I?i 
TN IN 
IN IN 
IN TN 
IN TN 
TN IN 
IN IN 
TN TN 
IN IN 
IN TN 
TN TN 
IN TN 
IN IN 
IE3 TN 
IN IN 
IN TN 
IN IN 
TN TN 
IN IN 
TN IN 
IN IN 
IN IN 
TN IN 
IN IN 
TN TN 
IN IN 
IN IN 
TN IN 
IN IN 
IN IN 
IN IN 
IN IN 
TN IN 
IN IN 
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STA W-B 

003 
003 
003 
003 
003 
004 
004 
004 
004 
004 
004 
004 
005 
005 
005 
005 
005 
005 
005 
005 
005 
005 
005 
on5 
005 
005 
00s 
005 
005 
005 
005 
005 
006 
006 
006 
006 
006 
006 
006 
006 
006 
006 
006 
006 
006 
006 
006 

STRT DIE' -- B-w- 

N34E 
N34E 
N34E 
N87E 
N60U 
N45V 
N45U 
N45W 
NSOF: 
N50E 
NSOE 
NSOE 
N5551 
N4OE 
N55W 
N40E 
N40E 
N40E 
N55W 
HSSU 
N84E 
N84E 
N84E 
N84E 
N50U 
N 5OU 
N50'11 
N4OE 
N4OE 
W6OW 
N55W 
NYOB 
N45W 
N45U 
N45U 
N45H 
N45H 
N45W 
N45U 
N45W 
N45tl 
N45W 
N45FI 
N45W 
N45Y 
N458 
F'40E 

90NU 
90NU 
90NY 
80NW 
85SU 
88NE 
88NE 
88NE 
90Nii 
90NW 
90NR 
90NU 
73NE 
15SE 
73NE 
15SE 
7SSE 
lSSE! 
73HE 
73NE 
77SE 
77SE 
77SE 
77SE 
70NE 
70NE 
70HE 
75SE 
15SE 
70NE 
73NE 
15SE 
82NE 
82BE 
82NE 
82NE 
82NE 
82~13 
82NE 
82NE 
82NE 
82NE 
82NE 
82NE 
82NE 
82N'E 
56SF 

LNG -v- 

012 
010 
007 
013 
105 
135 
107 
175 
001 
003 
020 
025 
007 
007 
015 
005 
005 
001 
011 
020 
022 
042 
019 
024 
021 
026 
045 
025 
027 
032 
022 
018 
007 
018 
009 
009 
007 
006 
035 
012 
005 
050 
022 
030 
031 
012 
070 

DTH B-w 

003 
003 
006 
006 
044 
048 
020 
015 
008 
026 
010 
010 
005 
007 
007 
007 
005 
005 
005 
006 
014 
003 
008 
010 
008 
015 
024 
024 
030 
016 
010 
020 
012 
014 
02,o 
020 
017 
021 
027 
050 
020 
033 
006 
006 
006 
006 
006 

SPA BED V-B WV- 

007 003 
004 003 
008 006 
011 006 
030 006 
050 010 
020 010 
005 010 
036 008 
03s 010 
007 010 
012 010 
011 005 
007 007 
008 007 
003 007 
004 005 
002 005 
005 005 
007 006 
005 014 
005 003 
010 008 
002 010 
011 008 
007 019 
012 024 
033 024 
039 024 
003 010 
008 010 
005 005 
015 012 
020 012 
015 010 
022 010 
012 010 
023 010 
016 011 
009 011 
007 011 
023 033 
010 006 
013 006 
012 006 
011 006 
010 006 

HH ST zi2 GR 

R NE IN IN 
R NE IN IN 
R NE IN IN 
R EW IN IN 
R IN IN 
R NH IN IN 
R NY IN IN 
R NW IN IN 
R IN TN 
.R IN IN 
R IN IN 
R IN IN 
R NW IN IN 
R NE IN I 11 
R NW IN IN 
F NE TN IN 
R NE TN IN 
R NE IN IN 
R NW, IN IN 
R -NU IN IN 
R EU IN IN 
R EW IN IN 
R EW IN IN 
I? EY IEI IN 
R NW IN I N 
R NW XN IN 
R NW IN IN 
R NE TN IN 
R NE IN IN 
R IN IN 
R NW IN IN 
x NE IN IN 
R NU IN IN 
R NW IN IN 
F NW IN TN 
R NU IN IN 
R NW IN IN 
R NW IN IN 
R NW IN Ih' 
R NW IN IN 
R NW IN IN 
I? NW IN TN 
R NW IN IN 
R NW IN IN 
R NW TN IN 
R NW IN IN 
R NE TN IN 
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STA B-m 

006 
006 
006 
007 
007 
007 
007 
007 
007 
007 
007 
007 
007 
007 
007 
007 
007 
007 
007 
007 
007 
007 
007 
007 
008 
008 
008 
008 
008 
008 
008 
008 
008 
008 
008 
008 
008 
008 
008 
008 
009 
009 
099 
009 
009 
009 

STRI DIP LNG DTH W-B- w--- -- --- SPA 

N40E 56SE 011 006 023 
NYOE 56SE 010 010 011 
N40E 56SE 033 014 003 
N23U 9OSU 104 019 023 
N23W 9osw 033 019 022 
N23U 9osw 016 019 017 
N23U 9osw 001 019 010 
N23u 9osw 018 019 011 
N23U POSU 012 019 022 
N23U 9OSP 022 019 017 
8692 90NW 260 090 048 
N69E 90NU 250 048 017 
N23U 9osw 010 005 012 
N23U 9osw 008 005 014 
N23U 9osw 001 008 002 
N23U 9oss 001 020 005 
N69E 9ONW 043 021 011 
N69E 90SE 001 034 015 
N69E 90NU 015 007 040 
N69E 90NU 007 007 041 
N69E 90NU 002 007 060 
N69E 90NU 002 007 065 
I?69E 9oNW 032 010 010 
N69E 90NW 010 010 009 
N35E 90NW 010 011 010 
N75U 9OSU 600 070 055 
N35E 90NW 011 011 028 
N35E 90NW 011 011 015 
N35E 90NU 012 011 035 
N35E 90NU 009 011 021 
N85S 56NE 038 020 048 
N85U 56NE 165 011 050 
N35E 90NW 015 004 013 
N35E 90NU 001 004 013 
N35E 90NU 001 004 010 
N35E 90NSI 017 od7 074 
N35E 9ONW 016 007 007 
N35E 90NU 014 015 020 
N53U 9osw 500 115 
N53Y 90s 500 233 
N74E 90NW 060 013 008 
N74E 90NU 080 013 034 
N74E 99NW 080 013 017 
N74E 90NW 065 013 020 
N74E 90NW 070 013 010 
N74E 90NW 051 013 007 

BED e-e 

006 
010 
014 
019 
019 
019 
019 
019 
019 
019 
025 
017 
00s 
003 
0@3 
005 
021 
034 
007 
007 
007 
007 
010 
010 
011 
038 
011 
011 
011 
011 
020 
011 
004 
004 
004 
007 
007 
015 
060 
085 
013 
013 
013 
013 
013 
013 

009 N74E 9ONW 040 013 020 013 

EX -- 

R 
R 
R 
R 
R 
R 
R 
R 
R 
P 
R 
R 
P 
R 
R 
R 
u 
R 
R 
P 
R 
F 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
S 
S 
S 
S 
S 
S 
S 

str !A! c,E 

NE 18 IN 
NE TN IN 
NE IN IN 

IN IN 
IN I N 
IN IN 
IN TN 
IN TN 
IN IN 
IN IN 
IN TN 
IN IW 
IV TN 
TN IN 
IN IN 
TN IN 
IN IN 
IN IN 
IN IN 
IN IN 
IN IN 
TN TN 
IN IN 
TN IN 

NE TH TN 
TN TN 

NE IN IN 
NE IN IN 
NE IN IN 
NE IN TN 
EU IN TN 
EY TN XN 
NE IN I?? 
NE IN TN 
NE TN TN 
NE TN IN 
NE IN IN 
NE IN IN 
NU IN IN 
NW IN TN 

IN TN 
TN TN 
IN IN 
IN TN 
IN IN 
IN TN 
IN TN 
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STA STRI DIP LNG --- B-e- -w-- --- 

009 N74E 90NW 041 
009 N74E 90NU 007 
009 N35U 9osw 040 
009 N35U 9osw Oh3 
009 N35Jt' 9osu 042 
009 N35W 93sw 043 
099 N35U 9osw 070 
010 N52U 9osw 105 
010 N52U 9oss 125 
r)lQ N52U 9osw 029 
010 N52U 9OSU 040 
010 N52F 9osw 022 
070 N52U 9osw 225 
0 10 N52E 90NY 001 
010 N52E 9ONP 001 
019 N52E 9ONW 001 
010 N52E 90NY 010 
0 10 N52E 9oNW 001 
010 N52E 90NW 005 
010 N52E 90NU 009 
010 N52E 9ONW 001 
010 N52E 90NSJ 001 
010 t'T52E 90NW 001 
011! N52F 9ONW 001 
010 N52E 90NW 001 
010 N52E 90NW 001 
011 N46U 87SW 0.57 
011 N46U 87SV 161 
071 N46W 87SV 022 
011 N46W 87SW 022 
011 N46W 87SW 105 
011 N46U 87SW 098 
011 N46id 87SU 050 
012 N48U 9osw 025 
012 N48U 9osu 020 
012 N48W 9osv 020 
072 N48R 9osu 120 
012 N65f, 90NW 075 
012 N65E 90NU 016 
012 N2lE 86SE 045 
012 N46E 73NU 047 
012 N46E 73NW 088 
012 N48Y 9osw 160 
012 N48W 9osu 015 
012 N48U 9osw 002 
012 N30E 90NW 057 

DTH SPA BED -- -a- -we 

013 030 013 
008 020 008 
008 030 008 
013 037 013 
013 013 013 
013 021 013 
013 021 073 
007 010 007 
007 002 007 
007 009 007 
011 006 011 
011 010 011 
070 003 011 
007 043 007 
007 011 007 
007 023 007 
00-J 026 007 
007 043 007 
007 024 007 
007 046 007 
007 038 007 
907 031 0e7 
007 030 007 
010 021 010 
010 020 010 
010 024 010 
018 030 018 
030 028 030 
009 0.28 009 
009 018 009 
030 02s 030 
023 054 023 
023 020 023 
10s 012 012 
057 012 012 
012 030 012 
130 080 012 
012 035 012 
013 014 013 
037 012 
024 009 017 
017 011 017 
060 018 030 
028 022 011 
030 010 
020 9011 008 

,Ez 

S 
S 
S 
S 
S 
S 
S 
P 
R 
R 
E 
R 
I? 
R 
F 
R 
R 
R 
R 
R 
R 
Q 
R 
R 
R 
R 
F 
R 
R 
R 
R 
R 
P 
R 
R 
R 
R 
P 
P 
R 
R 
R 
R 
R 
R 
F 

012 N28f 84NW 023 027 030 012 F 

ST Ii9 (;p 

IN IN 
IN IN 

NY IN IN 
NH IN IN 
NV IN TN 
NY IN TN 
NW IN IN 
NH IN IN 
NW IN TN 
NY TN TN 
NP IN TN 
NB IN TN 
NW IN I N 

IN IN 
IN TN 
IN IN 
TN IN 
IN IN 
IN IN 
IN IN 
IN TN 
IN TN 
TN IN 
IN IN 
TN IN 
IN TN 

NW IN IN 
NW TN IN 
NW TN IN 
Nii IN IN 
NU TN IN 
NV IN IN 
NU IN IN 
NW IN IN 
NW IN IN 
NW IN TN 
NW IN IN 

IN IN 
IN IN 
TN IN 
TN TN 
IN IN 

NW IN IN 
NH IN IN 
NU IN IN 
NE IN IN 
NE TN TN 
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STA -WV 

012 
012 
012 
012 
012 
012 
012 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
014 
01s 
01s 
01s 
015 
015 
015 
01s 
015 
01s 
01s 
01s 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
0 16 
016 

STRI DIP -VW- SPA w-s- LNG DTH -MB BED -- --- w-w El! 

N88W 9osw 030 002 00s 002 R 
N68U 9osw 013 007 010 007 R 
H88W 9osw 014 007 025 007 R 
H5SE 9ONW 180 040 040 R 
N55W 9osu 079 112 040 R 
Iis5u 9osu 150 040 040 R 
N55V 9osw 200 080 060 040 Et 
N689 9OSW 039 OS8 023 047 R 
N86U 9osw 038 038 043 038 R 
N6811 9osw 001 027 003 027 R 
N68W 9osu 001 047 046 047 R 
N68W 9osw 003 055 012 055 R 
N68W 90sa 001 05s 023 OS5 R 
N68U 9osw 042 018 043 018 P 
N68M 9osw 027 018 040 018 R 
N68U 9osw 010 027 037 018 R 
N68W 9osw 030 018 020 018 R 
N68U 9osw 005 018 022 018 R 
N78W 90SW 023 026 028 007 R 
N78W 90sn 014 00s 020 005 R 
H78U 9osw 010 00s 016 005 R 
N20W 81SW OS2 010 010 R 
N75W 85NE I? 
N73Tii S5NE 096 015 029 003 R 
N73W 55NE 040 006 003 R 
N73Y SSNE 020 007 012 003 R 
N73W SSNE 012 007 013 003 R 
N73W SSNE 020 007 022 003 R 
N73U 55NE 045 007 011 003 R 
N73U SSNF 04s 010 028 003 R 
N73W SSNF 04s 010 03R 003 R 
N73W SSNE 037 010 040 003 R 
N73W S5NF 03s 010 033 003 R 
N73W SSNE 029. 010 02s 003 R 
N49W 76SW 060 05,O 074 050 R 
N46W 7ssw 138 120 052 065 R 
N46W 75sa 092 OS5 049 05s R 
N46W 75sw 061 040 037 040 F? 
N46W 74sw 064 065 024 060 R 
N46Fi 75SW 034 OS1 026 051 F 
N46W 75s 071 c)3s 033 03s R 
N46W 75sw 045 022 035 022 R 
N46W 7ssw 070 054 078 osu R 
N46W 7ssu 101 075 116 045 R 
N46Q 75su 093 052 077 OS2 F 
N46W 75sv 105 038 04s 038 P 
N46W 7ssw 095 038 029 039 R 

sz iii2 
EW IN 
EW IN 
EW IN 

IN 
NW IN 
NW IN 
NW TN 

TN 
EW IN 

TN 
IN 
TN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
TN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
TN 

NW IN 
NW IN 
NW IN 
NR IN 
NW IN 
NU IN 
NW IN 
NW IN 
NW IN 
NW IN 
NU IN 
NW IN 
NW IN 

GF -- 

IN 
IN 
IN 
TN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
I# 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
TN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
TN 
TN 
IN 
IN 
TN 
TN 
IN 
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STA I- 

016 
016 
016 
017 
017 
017 
-017 
017 
017 
017 
017 
017 
017 
018 
018 
018 
018 
018 
018 
018 
OlR 
018 
018 
018 
078 
018 
018 
018 
018 
018 
019 
019 
019 
019 
019 
019 
019 
019 
019 
019 
019 
019 
019 
019 
019 
019 
019 

STRI 

N5OU 

DIP 

RRSW 

--- ---- 

N46W 75sw 
N60E 78SE 
N60E 72SE 
N62E 78SE 
N62E 78SE 
N62E 7SSE 
N62E 7ASE 
N62E 78SE 
N62E 70SE 
N62E 78SE 
N62E 78SE 
N62E 78SE 
N62E 79SE 
N42W 7ssa 
N42W 75sw 
N42W 7ssw 
N42U 75sw 
N13E 90NW 
N42W 75su 
N42E 75sw 
N42Y 7SSW 
N42U 75sw 
Nl3E 90NY 
N87E 90NW 
N87E 90NU 
N25E 90NW 
N45W 74SU 
N45V 75sw 
N45U 74sw 
N45W 74sw 
N33E 73NU 
N33E 73NU 
N33E 73NW 
N33E 73NU 
N33E 73Nw 
N33E 73NW 
N33E 73NW 
N33E 73NW 
N33E 73NW 
N33E 73NW 
N33E 73NW 
N33E 73aw 
N33E 73NW 
NSOY aasw 
N5OU 88SW 
lvsow 88SW 

LNG DTH SPA --- --- --- 

010 038 045 
014 008 021 
003 008 028 

001 

006 008 041 

006 

018 008 057 

016 006 

018 012 039 
001 012 026 
014 010 046 
008 010 030 
014 006 038 
014 006 035 
002 006 040 
001 006 03s 
061 004 055 
024 004 028 
034 012 04s 
012 010 030 
043 004 01a 
020 014 014 
075 004 024 
028 008 028 
102 016 044 
058 016 
015 001 007 
012 001 
087 005 052 
065 010 .060 
OS9 049 040 
030 005 067 
050 00s 059 
026 005 012 
013 005 010 
014 00s 010 
026 005 013 
019 00,s 010 
015 064 005 
016 004 007 
016 004 010 
012 004 007 
012 003 008 
001 003 005 
015 005 012 
018 005 005 
005 004 023 
007 00s 015 
001 005 01s 

BED --- 

045 
008 
008 
00s 
008 
010 
010 
010 
010 
003 
006 
006 
006 
004 
004 
012 
010 
004 
004 
004 
008 
016 
016 
001 
001 
005 
010 
005 
005 
005 
00s 
00s 
005 
005 
00s 
004 
004 
004 
004 
003 
003 
005 
005 
004 
00s 
005 

EZ 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
8 
P 
R 
R 
R 
R 
R 
A 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

ST &g 52 -- 

NH IN IN 
IN IN 
IN IN 
BR OT 
FR OT 
BR OT 
RR OT 
BR OT 
BR OT 
BR OT 
BR OT 
RR OT 
3R OT 

NW'BR OT 
NW BR O? 
NV ER OT 
NW BR OT 

BR OT 
NW, BR OT 
NW BE! OT 
NW RF OT 
NW BR OT 

FR OT 
EW I39 OT 
EU El? OT 
NE ER OT 
NW BR OT 
NW RR OT 
NY FR OT 
NU FR OT 
NE BR OT 
NE BR OT 
NE BR OT 
NE ER OT 
NE BR CT 
NE ER OT 
NE FR OT 
NE BR OT 
NE BR OT 
NE BR OT 
NE BR OT 
NE BR OT 
NE BR OT 
NW BR OT 
NW FP OT 
NW FR OT 
NW RR OT 
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STRI B-B- STA B-w 

019 
019 
019 
019 
019 
020 
020 
020 
020 
020 
020 
020 
020 
020 
020 
020 
020 
020 
020 
020 
021 
021 
021 
021 
021 
021 
021 
021 
021 
021 
021 
021 
021 
021 
021 
021 
021 
021 
021 
021 
021 
021 
021 
022 
022 
022 
022 

NSOW 
N50W 
NSOW 
N50U 
NSOU 
N24E 
N35E 
N35E 
N49W 
N49W 
N49W 
N49U 
N24E 
N24F 
NOSE 
N05E 
No5E 
NOSE 
NOSE 
NOSE 
N37W 
Nl2E 
N12E 
N12E 
N12E 
N12E 
N12E. 
N37W 
N37U 
N37W 
N37U 
N37W 
N37U 
N37W 
N37W 
N70W 
N70w 
N70W 
N70W 
N70W 
N70W 
N70W 
N70W 
NS7E 
N16E 
N57F 
N57F. 

DIP -w-B 

aasw 
88SW 
a8sw 
88SW 
aasw 
68SE 
67SE 
66SE 
75su 
7ssu 
7ssw 
75SU 
68SE 
68SE 
58WW 
58NU 
SRNW 
S8NW 
58NU 
S8NW 
85sw 
67NW 
67N!d 
67NU 
67NU 
67NW 
67NP 
a5sw 
8SSU 
assu 
85SW 
85SW 
assw 
85SU 
85SU 
9osw 
90SW 
9osw 
9OSU 
9osw 
90s 
90sa 
9OSU 
78NX 
77SF 
7RNV 
78~w 

DTH --- LNG w-e 

001 
006 
007 
009 
006 
048 
075 
010 
007 
017 
001 
001 
183 
103 
OR9 
089 
03s 
053 
057 
024 
048 
066 
064 
-119 
078 
04s 
078 
035 
032 
006 
032 
070 
037 
037 
034 
007 
001 
001 
001 
001 
001 
001 
001 
062 
040 
050 
12s 

006 
002 
002 
003 
003 
004 
009 
007 
023 
011 
013 
013 
013 
008 
026 
014 
019 
054 
04 1 
007 
024 
026 
023 
023 
023 
023 
023 
010 
012 
011 
019 
023 
011 
022 
0 52 
021 
024 
024 
024 
024 
024 
024 
'-I24 
039 
039 
039 
028 

014 
01s 
011 
010 
007 
007 

003 
030 
065 
048 
050 
003 

008 
007 
019 

005 
02s 
023 
004 

030 
004 

025 

006 
002 
002 
003 
003 
004 
009 
007 
004 
004 
008 
OOR 
008 
008 
01s 
005 
008 
008 
00s 
007 
024 
026 
023 
023 
023 
023 
023 
010 
012 
001 
019 
023 
011 
022 
022 
021 
024 
024 
024 
024 
024 
024 
024 
039 
039 
039 
028 

024 
032 
Oi6 
031 
030 
029 
026 
019 
006 
004 
003 
007 
008 
009 
008 
026 
029 
084 

SPA BED -we -- 

R 
R 
R 
F 
R 
R 
R 
R 
R 
P 
R 
R 
R 
R 
R 
R 
R 
R 
!? 
R 
R 
F 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

EX ST -- - 

NW 
NU 
NU 
NW 
NW 

NE 
NE 
NW 
NV 
NY 
NW 

N u 

NW 
NU 
NW 
NU 
NW 
NV 
NW 
NW 

ER OT 
ER OT 
BR OT 
BR OT 
BP OT 
ER OT 
BR OT 
BR OT 
BR OT 
RR OT 
BR OT 
EF OT 
RR OT 
BR OT 
BR OT 
PR OT 
BR OT 
BR OT 
BR OT 
BR OT 
BR OT 
BR OT 
ER OT 
ER OT 
BP. OT 
BR OT 
BR OT 
BR OT 
BR OT 
BR OT 
BR OT 
BEl OT 
BR OT 
BR OT 
ER OT 
BR OT 
BR OT 
FR OT 
RR OT 
RR OT 
BR OT 
BR OT 
BR OT 
so OT 
so OT 
SO OT 
so OT 



UGR File #260 
December 1979 

68 

TTA LB, 

022 
022 
022 
022 
022 
022 
022 
022 
023 
023 
023 
023 
023 
023 
023 
023 
023 
023 
023 
023 
023 
023 
023 
023 
024 
024 
024 
024 
024 
024 
024 
024 
024 
024 
024 
024 
024 
024 
025 
025 
025 
025 
025 
025 
025 
025 
025 

STRI w--v 

N57E 
N57E 
Ns?E 
N16E 
Nl6E 
N57E 
N16E 
N16E 
NlOE 
N lOI? 
NlOE 
NlOE 
N40E 
W4OE 
NUOE 
NUSW 
N45W 
N13U 
N13U 
N40E 
N4OE 
N40E 
N40E 
N45w 
N08W 
N08W 
NOf3W 
NOBW 
NOBW 
W28E 
N28E 
N08W 
N08W 
NO8U 
N08W 
NlOE 
N20E 
N20E 
NlOW 
N02E 
N07W 
N07U 
N07W 
NO7W 
N07U 
NO78 
N07W 

DIP -Be- 

78~~ 
78NW 
78NW 
77% 
77SE 
78TsU 
77SE 
77SE 
!?ONU 
9ONW 
9oNW 
90NW 
90NW 
90NW 
90NW 
73sw 
73sw 
75sw 
75sw 
90NW 
90NU 
90NU 
90NW 
73sw 
70SW 
7osu 
7osw 
7osw 
72s~ 
90NU 
90NW 
72SU 
7239 
72SW 
72SU 
65NV 
77NW 
77NW 
69Sii 
69SE 
69SW 
69SU 
69SW 
69SW 
69SU 
69SU 
69SW 

012 037 044 037 R SO OT 
027 037 057 037 R SO OT 
038 037 018 037 R SO OT 
003 007 029 007 R so OT 
030 007 018 007 R SO OT 
055 025 025 R SO OT 
045 025 075 025 R SO OT - 
080 025 052 025 R SO OT 
025 005 018 005 R SO OT 
014 005 028 005 R SO OT 
012 005 028 00s R so OT 
009 005 014 005 R SO OT 
017 005 023 005 F NE SO OT 
019 005 024 005 R NE SO O? 
014 OO!? 030 005 R NE SO CJT 
071 012 012 R NW SO OT 
087 009 009 !? NW SO OT 
030 006 013 006 R SO OT 
005 006 015 006 R SO OT 
017 007 023 OC7 R NE' SO OT 
007 007 005 007 R NE SO OT 
017 007 015 007 R NE SO OT 
010 007 015 007 R NE SO OT 
200 050 025 007 R NW SO OT 
020 007 022 007 R SO OT 
021 007 022 007 R so OT 
020 010 022 010 !? SO OT 
020 002 020 002 R SO OT 
044 009 043 009 R SO OT 
015 003 025 003 9 NE SO OT 
007 005 027 005 R NE SO OT 
010 006 014 006 R SO OT 
017 008 008 R so OT 
049 014 022 014 Et so OT 
026 Ol,U 018 004 R SO C'T 
014 005 023 005 R SO OT 
007 007 002 007 A SO OT 
010 OC8 008 008 .R SO OT 
012 017 008 017 D SO OT 
006 017 005 017 R SO OT 
002 017 008 017 R SO OT 
010 017 013 017 R SO OT 
010 010 023 010 R SO OT 
017 010 014 010 R SO OT 
040 025 052 025 R SO OT 
057 025 018 025 R SO OT 
047 110 026 025 R SO OT 
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STA d-v 

025 
025 
025 
025 
025 
025 
025 
02s 
025 
025 
02s 
026 
026 
026 
026 
026 
026 
026 
026 
026 
026 
026 
026 
026 
026 
026 
026 
026 
026 
026 
026 
026 
026 
026 
026 
027 
027 
027 
027 
027 
028 
028 
028 
028 
028 
028 
028 

STRI w--w 

N07W 
N07W 
N18E 
N18E 
RlRE 
Nl8E 
N18E 
N18E 
Nl8E 
N18E 
N18E 
N38W 
N80E 
N80F 
N8OE 
N80E 
N35U 
N35W 
N35W 
N35W 
N35W 
N35W 
N35W 
N35U 
N80E 
N80E 
N80E 
N80E 
A80E 
N80E 
N8OE 
N80E 
N38W 
N38W 
N38U 
N71U 
NObW 
N71U 
N71U 
N45l? 
NSOW 
NSOU 
NSOW 
N50R 
N SOS 
N50W 
NSOW 

DIP --se 

69SW 
69SW 
61NW 
61NW 
61~~ 
61~~ 
61NW 
61NW 
61NW 
GINU 
61NW 
9osn 
6OSE 
60SE 
60SF 
60SE 
90sw 
9OSW 
9osu 
9osw 
9osw 
9osw 
9osw 
90SR 
60SE 
6OSE 
60SE 
60SE 
60SE 
60SE 
60SE 
6OSE 
9osw 
9osw 
9osw 
9osw 
9osu 
9osw 
9OSW 
90NW 
9OSW 
9osu 
9osw 
9osw 
9osa 
9osw 
9osu 

LNG --- 

023 
009 
027 
010 
017 
010 
020 
007 
001 
001 
001 
413 
001 
001 
001 
001 
057 
048 
099 
099 
090 
057 
056 
120 
009 
003 
003 
001 
003 
016 
003 
003 
014 
008 
005 
174 
127 
022 
032 
038 
075 
078 
075 
091 
020 
025 
129 

DTH -mm 

004 
004 
006 
006 
006 
006 
008 
008 
008 
008 
008 
018 
018 
018 
018 
018 
019 
019 
019 
019 
019 
019 
019 
019 
009 
009 
009 
009 
009 
009 
009 
009 
006 
103 
0 0,6 
012 
010 
007 
011 
013 
075 
017 
013 
008 
010 
008 
006 

SPA BED e-w w-w xx ST LQ 5-R 

008 004 R SO OT 
018 004 R SO OT 
006 006 R SO OT 
004 006 F SO CT 
007 006 R SO OT 
004 006 R SO OT 
004 008 R SO OT 
005 008 R so OT 
008 000 R so OT 
009 008 R so OT 
009 008 R SO OT 
010 018 R NW IN IN 
042 018 R EW IN IN 
057 018 R EW IN IN 
029 018 I'? EY TN IN 
059 018 R EY IN IN 
023 029 R NW IN TN 
013 019 R NR IN TN 
013 019 R NW, IN IN 
012 019 R NW TN TN 
014 019 R NW IN TN 
010 079 R NV IN IN 
018 019 R NW IN IN 
024 019 R NU IN TN 
028 009 R E'ii IN IN 
026 009 R EW IN IN 
015 009 B EU IN IN 
012 009 R EW IN IN 
035 009 R EW TN IN 
013 009 R EW IN IN 
032 009 R EZI IN IN 
035 009 R EW IN IN 
019 006 R NW IN IN 
015 006 R NW IN IN 
015 006 R NU IN IN 

012 R TN IN 
010 R IN IN 
007 R IN IN 
011 R TN IN 
013 R NE IN TN 

009 015 R NW IN IN 
014 017 R NW TN IN 

013 R NU IN IN 
008 R NV IM IN 

015 010 R NW IN TN 
008 R NW IN TN 
006 R :JU IN IN 
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STRI a-- STA --- 

028 
028 
028 
028 
028 
028 
028 
028 
028 
028 
028 
029 
029 
029 
029 
029 
029 
029 

, 029 
029 
029 
029 
029 
029 
029 
029 
030 
030 
030 
030 
031 
031 
031 
031 
031 
031 
031 
031 
031 
031 
031 
031 
031 
031 
031 
032 
032 

DIP -we- 

N77W 
N75W 
N77W 
N77P 
N77W 
N77U 
N77W 
N77l? 
N77W 
N77U 
N77U 
N85E 
N45W 
N40W 
NUOW 
N40W 
N40W 
84051 
N40W 
N40W 
N40V 
N40W 
N40U 
N85E 
N85E 
N85E 
N59W 
N59W 
NS9U 
N59W 
N42W 
N87W 
N65U 
N65W 
N87a 
N87W 
N87U 
N87W 
N87W 
N87W 
N38U 
N42U 
N42U 
N42W 
N42U 
N89E 
N89F 

74NE 
75NE 
78NE 
78NE 
78NE 
78NE 
78NE 
78NE 
78~~ 
78Nk: 
78NE 
85NW 
78SU 
8OSW 
POSW 
8OSU 
ROSW 
8OSW 
8OSU 
8OSW 
80SW 
8OSW 
8OSW 
85~~ 
85NW 
85NW 
9osw 
90sw 
90SW 
9OSW 
83SW 
85SW 
89NE 
89NE 
85SU 
85SW 
RSSW 
85SW 
85SW 
85SU 
RBSW 
83NE 
83NE 
R3NE 
83NE 
83NW 
83NW 

LNC, e-B 

050 
072 
025 
001 
030 
022 
048 
020 
015 
015 
028 
139 
094 
OR3 
036 
042 
037 
154 
041 
047 
070 
015 
074 
052 
100 
195 
017 
019 
021 
020 
058 
045 
054 
012 
030 
010 
010 
017 
005 
017 
102 
120 
078 
045 
047 
024 
011 

DTH SPA l3YD EX S"' v-w -- --- -- %.F LO G_R 

013 027 013 R XN IN 
014 011 014 R IN IN 
009 011 009 R IN TN 
009 005 009 R TN IN 
009 003 009 R TN * IN 
004 011 004 R IN XN 
004 016 004 R TN IN 
004 008 004 R IN IN 
004 006 004 R TN IN 
003 009 003 R IN IN 
015 022 004 P TN IN 
021 021 R EW TN IN 
011 011 R NW IN IN 
032 008 032 R NW TN IN 
032 010 032 R NW IN IN 
032 031 032 R NW IN IN 
025 005 025 R NW IN IN 
025 025 A NW IN IN 
012 009 012 R NW, IN IN 
012 013 012 R NW IN IN 
018 020 018 R NW IN IN 
012 008 072 R NW IN IN 
012 012 R NW IN IN 
019 011 007 R EW IN IN 
018 004 018 R EW IN IN 
030 030 R EW IN TN 
003 020 003 R TN IN 
002 012 002 R IN IN 
002 027 002 R IN IN 
003 020 003 R IN TN 
046 103 046 R NW IN IN 
069 033 R EW IN IN 
028 016 028 F IN IN 
028 028 R IN IN 
03,6 057 036 R EW TN TN 
050 050 R EW IN IN 
022 045 022 R EV IN IN 
024 022 024 R EU IN IN 
050 050 R EW IN IN 
101 044 050 R EW IN TN 
078 058 078 R NW IN TN 
078 076 078 R NW IN TN 
043 037 043 R NW TN TN 
042 044 042 R NW IN IN 
026 050 026 R NW TN IN 
020 028 020 R EU IN TN 
019 079 R PW TN TN 
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STA w-w STRT DIP -w-w w--e 

032 N89E 83NU 
032 N89E A3NW 
032 N89E 83NW 
032 N89E 83NW 
032 N89E 83Nu 
032 N89E 83~~ 
032 N89E 83NW 
033 N83W 9osw 
033 N83W 9Osu 
033 N83W 9Osu 
033 N83W 9OSU 
033 N83W 9OSW 
033 N83W 9OSW 
033 8831 9OSW 
033 N 83U 9osw 
033 N83W 9OSW 
033 N83U 90Sw 
035 N47W 9osw 
035 N24E 45SE 
035 N24E 45SE 
03s N24E 45SF 
035 N02E 45SE 
035 NOZE 45SE 
035 NO2E 4SSE 
03s N55W 9OSW 
035 N55U 9OSW 
035 N55U 9OSU 
035 N55W 90SW 
03s N85W 90SW 
035 N85W 9osw 
035 N85W 9osw 
035 N85W 9osv 
035 N68W 
036 N48U 94su 
036 N81E 82SE 
036 N43E 57NU 
036 N48U 84SU 
036 N48W 84SU 
036 N48W 84SW 
036 N81E 82SE 
036 N81E 82SE 
036 N48W R4SW 
036 N48U. 84SU 
036 N48W 84SW 
036 N48W 84SW 
036 N81P 82SE 
036 N43E 57NU 

LNG DTH SPA t3ED w-v e-M --- m-B EX ST LO Ef! 

011 OC8 017 008 R EW TN TN 
010 002 017 002 A EW TN TN 
005 005 013 005 R EW IN IN 
012 003 007 003 P El IN IN 
022 013 034 013 R EW TN IN 
010 022 075 022 R EW TN IN 
015 022 048 022 R EW IN TN 
037 018 025 018 R EW IN I'd 
012 018 020 018 R EIJ IN IN 
021 014 014 014 P EW TN IN 
@07 006 011 006 R EW IN TN 
021 006 012 006 F EV IN TN 
006 010 008 010 R EW IV TN 
027 016 018 016 R EW I?! TN 
057 019 024 019 R EW TN IN 
053 018 024 018 R EW TW TN 
056 025 032 025 P EW IN IN 
300 SC w w IN 'I u 
200 090 SC 1 N -- '*I 
200 ; 059 SC 'IN;;; 
040 029 SC IN 1-Y 
040 021 SC IN ;' 
016 031 SC TN 1. 
023 011 SC IN i 

048 017 047 010 SC NW 13 I El 
017 010 009 010 SC NW IF TN 
030 010 025 010 SC VU 1 ;.t ‘I: N 

039 010 035 070 SC 020 010 036 010 SC NW 1 :‘, ;; EW 1:; 
047 010 029 010 SC EU -J if IN 
036 010 016 010 SC EW Its IN 
036 010 037 010 SC EW 1:' IN 
077 SC T :: 1 ?j 
029 018 010 007 R NW IN 1 ;i; 
002 007 011 007 R EW TN I :I 
012 0d7 017 007 F NE IN :_x 
001 018 020 007 R NW TN IN 
029 018 016 007 R N# TN TN 
021 007 007 R NW IN i9 
012 007 010 007 R EW TN i!J 
017 007 055 007 R EW IN IY 
386 019 022 007 R NW TN T?i 
035 007 008 007 R NW Ih' fW 
001 007 008 007 R NW TN I N 
001 007 008 007 R NW IN TEJ 
010 007 007 F! EW TN I?i 
001 007 037 007 R NE IN I "1 
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STA B-w 

036 
036 
036 
036 
036 
036 
036 
036 
036 
036 
037 
037 
038 
038 
038 
038 
038 
038 
038 
038 
039 
040 
040 
040 
040 
040 
040 
040 
040 
040 
041 
041 
041 
041 
042 
042 
042 
042 
042 
042 
042 
042 
043 
043 
043 
043 

STRI --- 

N43E 57851 
N43E 57NU 
N48U 84SU 
N48U 84SU 
N48W 84SW 
8488 84SU 
N43E 57NW 
N43U 57NW 
N81E RZSE 
N81E 82SE 
N65U 9osw 
Nl8E 90NU 
N57U 90sn 
N57W 90SW 
N57U 90sw 
N57W 9OSR 
N57U 9osu 
N57U 9osu 
N57W 9osu 
N57W 90SU 

N53W 9OSY 
N46U 9osw 
N45U 9osu 
N72U 88NF 
N5lW 9osu 
N80W 9osw 
N73U 9osu 
N74W 9OSU 
N80U 9osw 
N80U 88NF 
N25E 90NW 
N25E 90NW 
N25E 90NU 
N53U 9osu 
N55U 9osv 
N53W 90SW 
N53U 9osu 
N53U 9osw 
N53W 9osw 
N53U 9osw 
N53W 9osu 
N46W 9osu 
N46W 9osw 
N46U 9osw 
N46U 9osu 

QEP- LNG DTH w-e -MB 

001 007 005 
001 007 018 
015 003 009 
003 003 005 
001 003 010 
001 003 003 
019 005 013 
01s 005 014 
014 005 021 
018 016 009 

500 019 
043 006 
014 006 
007 006 
019 006 
052 006 
250 008 
117 016 

150 

150 
150 

180 090 
200 

035 006 
010 02'5 
020 150 
029 048 
015 012 
050 120 
020 110 
015 050 
005 064 
005 065 
012 063 
063 051 

SPA 

012 
015 
012 
010 
006 
023 
020 

015 

020 
028 

020 
057 
040 
040. 
020 
050 
027 

-2, B"D 4x 

007 R 
007 A 
003 R 
003 R 
003 R 
003 R 
005 R 
005 R 
005 R 
005 R 

R 
R 

019 R 
006 R 
006 R 
006 R 
006 R 
006 R 
008 R 
016 R 

R 
R 
R 
R 
R 
R 
R 
P 
R 
R 
R 
R 

090 R 
R 

006 R 
012 R 
012 R 
012 R 
012 R 
020 R 
020 R 
020 R 
020 R 
020 R 
020 a 
OS1 R 

043 N46U 90SW 012 006 016 006 R 

ST LIl GR 

NE IN IN 
NE IN IN 
NW IN TN 
NW IN IN 
NW IN IN 
NW IN IN 
NE IN IN 
NW IN IN 
EU IN TN 
EU IN IN 

TN IN 
IN IN 
IN IN 
TN IN 
IN IN 
TN IN 
IN TN 
TN IN 
IN TN 
IN IB 
IN IN 

NW IN IN 
NW IN IN 
NW IN IN 

IN IN 
NV IN IN 
EV TN IN 

IN IN 
IN IN 

EW IN IN 
EU IN IN 
NE IN IN 
NE TN IN 
NE IN IN 
NW XN IN 
NW IN IN 
NU IN IN 
NW IN IN 
NW IN TN 
NW IN IN 
NW IN IN 
NV TN IN 
NV IN IN 
NW IN IN 
NV TN IN 
NW TN IN 
NW TN IN 
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STA STRI w-e B-B- 

043 N46Y 
043 U46U 
043 1461 
044 N48U 
044 N48U 
044 N48W 
044 N48W 
044 N48W 
O44 N48U 
045 N65Y 
04s N65W 
045 N65U 
045 N65U 
045 N65Y 
045 N65U 
04s N65R 
046 f18SR 
046 N85U 
046 NSSU 
046 N85U 
046 N85U 
046 N85W 
046 N85U 
046 N85Y 
047 N26E 
047 N26E 
047 N85U 
047 N85R 
047 N8SW 
047 N8SU 
047 N85W 
047 N85E 
047 N85E 
048 N33V 
048 N83E 
048 N83E 
048 N83E 
048 N30'11 
048 N30Y 
048 N45W 
049 N46V 
049 N88W 
049 N88W 
049 N46U 
049 N46U 
049 N46V 

DXP LNG DTH me-- --- --- 

9osw 009 006 
9osu 004 058 
9osu 029 019 
9osu 210 185 
9osw 104 100 
9osw 200 101 
9osc1 500 050 
9osu 001 062 
9osu 001 062 
9osii 125 092 
9osw 025 149 
9osu 003 010 
9osu 003 010 
9osu 001 010 
9osu 001 010 
9OSY 001 010 
90sa 012 182 
9osw 007 190 
9osu 015 146 
9osu 001 097 
9osw 002 097 
9osu 003 096 
9osw 002 992 
9ossi 002 093 
R3SE 083 057 
83SE 041 059 
86SW 014 007 
RBSW 006 010 
86SW 007 006 
R6SU 010 011 
R6SY 014 015 
R6SU 023 009 
86SE 009 010 
55sw 146 070 
90NW 006 004 
90NW 006 Od4 
90NU 001 004 
62SW 012 004 
62SU 009 004 
62SU 010 004 
71sw 165 027 
76NE 121 028 
76NE 034 004 
71su 066 076 
71SV 050 016 
71sw 035 010 

SPA BED ElJ --- e-w 

018 006 R 
029 058 R 
023 019 R 

025 R 
025 R 
050 R 
030 R 

005 026 R 
075 026 R 
030 015 R 

015 8 
006 003 R 
005 003 R 
007 003 P 
010 003 R 
006 003 R 
052 020 R 
028 020 R 
007 020 R 
007 020 R 
002 020 R 
002 020 R 
003 020 R 
005 020 R 
065 001 R 
020 001 R 
020 007 R 
013 007 R 
006 006 R 
029 011 R 
017 009 R 
026 009 R 
014 010 F 

003 R 
007 004 R 
005 004 R 
011 004 R 

004 R 
004 R 

005 004 !? 
027 R 
028 R 

008 004 R 
028 016 R 
011 016 R 
011 010 R 

049 NR8W 76NE 028 018 030 018 R 

ST L,o EFL 

NW IN IN 
NW IN IN 
NU IN IN 
NW IN IN 
NU TN IN 
NW IN IN 
NU IN IN 
NV IN IN 
NW IN IN 

IN IN 
IN IN 
TN IN 
IN IN 
IN IN 
IN IN 
IN IN 

EV IN IN 
EW IN IN 
EW IN IN 
EU' IN IN 
EW IN IN 
EU IN TN 
EW IN IN 
EW IN TN 
NE NO OT 
NE NO OT 
EW NO CT 
EW NO OT 
EU NO OT 
EW NO GT 
EU NO OT 
EU NO OT 
EW NO OT 

NO OT 
EW NO OT 
EU NO OT 
YEW NO OT 

NO OT 
NO OT 

NW NO OT 
NW NO CT 
EW NO OT 
EW NO OT 
NW NO OT 
NW NO OT 
NW NO OT 
EW NO CT 
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STA we- 

049 
049 
049 
049 
049 
049 
049 
049 
049 
049 
049 
049 
049 
049 
050 
050 
050 
050 
050 
050 
050 
050 
050 
050 
050 
050 
050 
OS0 
050 
050 
0 5.1 
051 
051 
051 
051 
051 
OS1 
051 
051 
051 
051 
051 
051 
051 
051 
051 
OS1 

STRI L--w 

N88U 
N46U 
N12U 
N12U 
N12U 
N12U 
N12U 
N46W 
N46U 
N46U 
N12U 
N12U 
N88U 
N88W 
N21U 
b121a 
NOSU 
N05U 
N05a 
N05U 
NO5U 
NO311 
N03a 
N45a 
N45U 
N45U 
N45U 
N45U 
N45U 
N45U 
N48U 
N48U 
FT48W 
N40U 
N48U 
N48U 
N83W 
N43U 
N43U 
N43U 
N48U 
N48U 
N48U 
N48a 
N4Ra 
N48U 

DIP W-B- 

76~~ 
71su 
28Su 
2'8SU 
28SU 
28SW 
28SU 
71sa 
71sa 
71sw 
2RSP 
28Su 
76NE 
76NE 
9osw 
9osw 
9osa 
9osa 
9osw 
9osw 
9osu 
9osn 
90sw 
9osw 
9osa 
90sa 
90sa 
9osa 
9osa 
9OSU 
FIBSU 
88SU 
88SW 
RBSIii 
88SU 
R8Sa 
9osa 
9osu 
90sa 
9osa 
88SU 
88SW 
88SY 
88SU 
8RSa 
88SW 

LNG DTFi m-w --- 

036 013 
015 016 
010 022 
012 '017 
005 007 
001 006 
012 027 
028 027 
025 027 
065 027 
010 075 
003 015 
033 017 
023 025 
500 
500 
386 
238 
120 
293 
251 
450 
223 
048 007 
061 007 
081 007 
105 007 
014 007 
015 007 
028 007 
081 029 
081 029 
078 029 
066 029 
048 02,9 
049 029 
130 025 
072 025 
086 025 
090 025 
035 025 
056 005 
085 005 
056 005 
061 005 
046 005 

SPA w-w 

015 
014 
019 

005 
006 
040 
021 
013 
014 
013 
020 
021 
012 
096 

122 

025 
036 
037 
150 

015 
018 
025 
018 
017 
015 
036 
027 
025 
021 
005 
032 
015 
038 
030 
062 
034 

015 
006 
006 
015 
010 

BED EX --- -- 

013 R 
016 R 
022 R 
017 R 
007 F 
006 R 
027 R 
027 R 
027 R 
027 R 
015 R 
015 R 
017 I? 
025 R 
001 s 

S 
001 s 
001 s 
001 s 
001 s 
001 s 

SC 
SC 

007 SC 
007 SC 
007 SC 
007 SC 
007 SC 
007 SC 
007 SC 
029 SC 
029 SC 
029 SC 
029 SC 
029 SC 
029 SC 
025 SC 
025 SC 
025 SC 
025 SC 
025 SC 
005 SC 
005 SC 
005 SC 
005 SC 
005 SC 

N48W RRSU 067 00s OS5 005 SC 

EU NO OT 
NW NO OT 

NO OT 
NO Ol' 
NO 0'11 
NO OT 
NO OT 

NU NO OT 
NV NO OT 
NV NO CT 

NO OT 
NO OT 

EM NO OT 
EW NO OT 

NO OT 
NO OT 
WO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO CT 

NW NO OT 
NP NO OT 
NV NO OT 
NW NO OT 
NU NO OT 
NU NO OT 
NW NC OT 
NW NO OT 
NU NO CT 
NW NO OT 
NY NO OT 
NW NO GT 
NU NO OT 
EU NO OT 
NW NO OT 
NW NO OT 
NW NO OT 
FJW NO OT 
NW NO OT 
NW NO OT 
NW NO OT 
NU NO OT 
NW NO OT 
NW NO OT 
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STA we- 

052 
053 
05U 
054 
054 
054 
054 
054 
054 
054 
054 
054 
054 
054 
054 
054 
054 
054 
OS4 
054 
054 
054 
054 
054 
054 
054 
055 
055 
05s 
05s 
055 
055 
055 
05s 
055 
055 
055 
055 
05s 
056 
056 
056 
056 
OS6 
056 
OS7 

STRI -e-m 

N58U 

N66U 9osu 
N66W 9OSU 
N66W 90sa 
N66H 9osu 
N66U 9osa 
N66U 9osu 
N66U 9osa 
N66W 90sa 
N42E 45NW 
N42E 45NU 
N42E 45NU 
N42E 45NU 
N42E 45NU 
N42E 45NY 
N42E 45NU 
N42E 45NU 
N88U 90su 
N88U 9osw 
N88U 9osu 
N88U 9osu 
N88U 9OSU 
N88U 9osa 
N88W 90sn 
N88U 9osw 
N46V 89SU 
N87U 89NE 
N87U 89NE 
N42E R5NW 
N36E 90NW 
N46U 89SW 
N25E 90NW 
N25E 90NU 
N25E 9ONW 
N36E 90NU 
N46U 89SW 
N87W 89NE 
N87W 89NE 
N4SU 9osw 
N45U 9osw 
N45U 9osa 
N45U 9OSU 
N45a 90sa 
N45U 9osu 
N83U 83NE 

DIP ---- 

75SW 

LNG DTH SPA --- v-v -- 

150 080 

109 
075 
138 
070 
050 
013 
012 
001 
001 
050 
048 
030 
010 
034 
010 
120 
038 
146 
180 
073 

032 
027 
021 
028 
016 
01s 
028 
022 
059 
053 
081 
068 
016 
027 
038 
021 
067 
030 
020 
077 
027 
026 
030 
009 

047 019 
034 038 
028 069 
056 
028 130 
019 
006 009 
006 019 
006 020 
027 092 
027 
008 015 
008 
043 036 
043 062 
134 
123 015 
200 
220 
026 018 

OS7 N83U 84NX 001 O26 018 

BPD EX -we -- 

R 
R 

013 R 
013 R 
013 R 
013 R 
013 R 
013 R 
013 R 
013 R 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
F 
R 

047 R 
047 R 
O2R R 
001. R 
028 R 
028 R 
001 R 
001 R 
001 I? 
027 R 
027 R 
008 R 
OOR R 
043 R 
043 R 
100 R 
100 R 
200 R 
200 R 
026 R 
026 R 

ST L9 GE! -2 -- -- 

NO OT 
NO @T 
IN IN 
IN IN 
IN IN 
TN IN 
IN TN 
IN IN 
IN IN 
IN TN 

NE IN IN 
NE IN IN 
NE TN IN 
NE IN IN 
NE IN IN 
NE IN IN 
NE IN TN 
NE IN IN 
EW IN IN 
Fk' IN IN 
EW IN IN 
EU TN IN 
xw IN IN 
EW IN IN 
EW IN IN 
EU IN TN 
NW NO CT 
EU WO OT 
E6i NO OT 
NE NO OT 
NE NO OT 
NU NO OT 
NE NO OT 
NE NO OT 
NE NO OT 
NE NO OT 
NU NO OT 
EW NO OT 
I?? NO OT 
NV NO OT 
NW NO OT 
NU NO OT 
NU NO OT 
NW NO OT 
NW NO OT 
EW NO OT 
EW 60 OT 
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STA -- 

057 
057 
057 
057 
057 
057 
057 
058 
058 
058 
OS8 
058 
058 
OS8 
OS8 
059 
059 
060 
060 
060 
061 
061 
061 
061 
061 
061 
062 
062 
063 
063 
063 
063 
063 
063 
063 
063 
063 
063 
063 
063 
063 
063 
063 
064 
064 
064 

STRX w-w- DIP -e-- 

N83U 83NE 
N36U 83SW 
N36R 83SU 
N36W 83SW 
N38E 33NW 
N38E 33NU 
N38E 33NR 
N83E 49SE 
N73W 75sw 
N83E 49SE 
N83E 49SE 
N83E 49SE 
N83E 49SE 
N83E 49SE 
N83E a9SE 
N20.E 90NW 
N80W 9osw 
N49U 9OSU 
N49Y 90SW 
N49U 9osw 
NYlR 77sw 
N4lY 77Sa 
N41P 77sw 
N4lU 77SU 
ls4lW 77su 
N41W 77su 
N75U 90sn 
N45E 48NU 
NU7U r34NE 
?i75w 72NE 
N47U 84~E 
N47U 84NE 
N47U 84NE 
N47W 84NE 
N47U 84NE 
N75W 72NE 
N75W 72NE 
N75W 72NE 
N47W 84NE 
H47W 84NE 
N75W 72NE 
N75W 72NE 
N75W 72NE 
N75W BONE 
N45U 78SW 
N45U 78SU 

LNG --- 

020 
041 
028 
033 
016 
025 
024 
057 
173 
007 
008 
020 
015 
012 
006 

042 030 025 030 
031 030 036 030 
029 030 006 030 
019 061 OS1 061 
038 001 041 061 
049 061 058 061 
033 038 024 038 
028 038 023 038 
021 038 037 038 
300 104 083 

091 058 068 OS8 
027 058 058 
050 058 064 OS8 
080 047 021 044 
087 047 060 044 
020 058 037 058 
008 058 035 058 
001 078 088 058 
003 163 100 058 
008 080 025 020 
031 018 023 018 
037 018 019 018 
045 018 085 018 
060 018 031 018 
027 018 051 018 
029 005 014 005 
025 019 015 012 
052 010 012 010 

DTH SPA BED --a w-w --- 

026 054 026 
02 1 016 021 
021 025 021 
021 024 021 
021 046 021 
021 029 021 
021 029 021 
067 006 001 
049 058 
075 006 010 
069 019 010 
180 063 010 
250 010 
053 009 010 
04 1 010 010 

ex 

R 
R 
P 
9 
I! 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
I? 
F 
R 
R 
8 
R 
R 
R 
S 
S 
S 
S 
s 
S 
S 
S 
S 
s 
s 
S 
S 
S 
S 
R 
R 
F7 

064 N75U 80PF 026 005 011 OC5 R 

ST IO -- A- Gt, 

EU NO OT 
NW MO OT 
NW NO OT 
NW NO OT 
NE NO OT 
NE NO OT 
NE NO OT 
EW NO OT 

NO OT 
EU NO OT 
EW NO OT 
EW NO OT 
EW NO OT 
EQ NO O? 
EW NO OT 

NO OT 
EW NO OT 
NW NO OT 
NW NO OT 
NW NO CT 
NW NO OT 
NW NO OT 
NW NO OT 
NW NO OT 
NY NO OT 
NW NO OT 

NO OT 
NE NO OT 
NW NO OT 

NO OT 
NW NO OT 
NW NO OT 
NW NO OT 
NW NO OT 
NW NO OT 

NO OP 
NO OT 
NO OT 

NW NO OT 
NW NO OT 

NO OT 
NO OT 
NO OT 
NO OT 

NW NO OT 
NW NO OT., 

NO OT 
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77 

LNG DTH SPA BED &j --w --- --- --- ST -- LO c,x 

064 N45li 
064 N75U 
064 N45U 
064 N45U 
064 N45Q 
064 N45U 
064 N87E 
064 N87E 
064. N87E 
065 N44U 
065 N44R 
065 N44U 
065 N44U 
065 N44R 
065 N44W 
065 N44U 
065 N44U 
065 N44U 
065 N89U 
065 N89U 
066 N72U 
066 N72W 
066 N58Y 
066 N58R 
066 W58W 
066 N58R 
066 N49U 
066 N49U 
066 N49W 
067 N78W 
067 N78U 
068 NYOU 
068 N45U 
068 N45W 
068 N45U 
068 N45W 
068 N45R 
068 N45U 
068 N78U 
068 N78W 
068 N78U 
068 N78U 
068 N789 
069 N46U 
069 N46U 
069 N46w 
069 N46U 

78SU 
80NE 
7RSU 
78SU 
78SU 
78SU 
76NW 
76NW 
76NU 
89SU 
89SU 
89SU 
89SU 
89SV 
89SW 
89SU 
89SU 
89SV 
9osw 
9osw 
66SW 
66SW 
63SW 
h3SW 
63SW 
63SU 
76SU 
76SW 
76SU 
69SU 
69SU 
9oNW 
9osw 
9osw 
9osw 
9OSP 
9OSW 
9osw 
69SU 
69SW 
69SU 
69SW 
69Sw 
9osu 
9OSU 
9osu 
9osw 

022 012 020 012 R NH NO OT 
046 010 007 010 R NO OT 
035 019 028 019 R NW NO OT 
007 019 013 019 P NW NO OT 
018 019 014 019 R NW NO OT 
057 012 020 012 R NW NO OT 
021 017 014 017 R EM NO OT 
007 017 015 Cl7 R EW NO OT 
015 017 014 017 R EW NO OT 
058 025 042 025 S NW NO 07. 
043 025 070 025 S NU NO OT 
039 025 025 025 S NW NO OT 
037 025 036 025 S NW NO OT 
054 025 027 025 S NU NO OT 
032 012 010 025 S NW NO OT 
028 012 008 025 S NW NO 0’7’ 
027 012 013 025 S NU NO OT 
025 012 012 025 S NW NO OT 
053 025 078 025 S EW NO OT 
029 025 009 025 S EW' NO OT 

031 007 032 007 R NO OT 
011 012 026 012 R NO OT 
010 009 011 009 R NO CT 

025 009 014 009 R NO OT 
029 009 015 009 R NO CT 
020 009 012 009 R NO O’!’ 
014 010 066 024 R NW NO OT 
031 012 013 012 R NW NO OT 
026 012 017 012 R NW NO OT 
026 019 I! NO CT 
035 019 R NO OT 
016 065 : NW NO OT 
067 017 020 007 NW NO OT 
040 027 024 007 S NY NO OT 
058 009 011 009 S NW NO OT 
060 00’9 026 009 S NW NO OT 
055 009 022 009 S NW NO OT 
072 009 042 009 S NW NO OT 
250 NO 0’1 
005 006 023 006 s” NO OT 
008 007 009 006 s NO OT 
003 007 020 006 S NO OT 
002 009 010 006 S NO OT 
121 050 035 050 R NW NO OT 
093 042 042 R NY NO OT 
105 017 020 R NW NO OT 
135 060 021 042 R NW KO OT 
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STA STRI -- ---- 

069 N46U 
069 8469 
069 ti34E 
069 N64U 
069 N46U 
069 N46U 
069 N46R 
069 N46U 
069 N46U 
069 N46W 
070 N32E 
070 N36E 
070 N4lU 
070 N48E 
070 N46U 
070 N41W 
070 N41U 
070 N41U 
070 N43W 
070 N4lU 
070 N4lU 
070 NUlU 
070 N41U 
070 NYlW 
070 N4lU 
070 N41U 
071 N71P 
071 N71U 
071 N7lW 
071 t?71u 
071 N71U 
071 N71U 
071 1071u 
071 N71U 
071 N7 tU 
071 N71U 
071 NIlE 
071 N1lE 
071 N42U 
071 N42U 
071 N42U 
071 N78U 
071 N78U 
071 N78U 
071 a42U 
071 N42U 

DIP m-s- 

9osu 
9osw 
90NU 
9osu 
9osw 
9osu 
9osu 
9osw 
9OSY 
9osw 
8lNU 
82NU 
9osu 
65NR 
9osw 
90SU 
9osu 
9osu 
9osu 
9osu 
9osw 
9OSU 
9osw 
9osu 
9osw 
90su 
84SU 
84SU 
84SU 
84SU 
84SW 
84SU 
84SW 
84SW 
84SU 
84SU 
59IvU 
59NU 
77521 
77su 
77sw 
81 SU 
81SU 
8158 
77su 
77su 

LYG v&e DTH SPA -- v-e 

098 043 
080 03s 
080 03s 
094 046 
109 OS3 
068 025 034 
055 025 
025 012 005 
012 012 007 
013 012 009 
461 020 000 
479 012 000 
015 006 000 
025 006 000 
016 008 009 
004 008 013 
022 010 018 
023 010 000 
006 013 006 
005 013 006 
015 013 009 
006 010 010 
007 010 011 
019 010 007 
011 017 060 
011 017 015 
005 008 011 
008 008 016 
001 008 010 
019 008 013 
022 008 01.0 
004 009 001 
001 009 ‘012 
008 009 015 
003 009 014 
003 009 002 
033 010 006 
028 010 000 
033 023 017 
027 027 009 
010 017 000 
007 013 008 
008 013 010 
027 013 011 
025 030 032 
039 055 032 

072 N60W 9osw 055 018 000 023 R 

BED v-m 

043 
035 
035 
039 
053 
025 
025 
012 
012 
012 
032 
032 
006 
006 
008 
008 
010 
010 
013 
013 
013 
010 
010 
010 
017 
017 
008 
008 
008 
008 
008 
009 
009 
009 
009 
009 
010 
010 
017 
018 
022 
013 
073 
013 
030 
030 

412 

R 
R 
R 
R 
R 
k 
R 
R 
R 
P 
R 
R 
R 
R 
R 
R 
R 
R 
R 
I? 
R 
R 
R 
R 
R 
R 
2 
R 
R 
R 
R 
F 
R 
R 
R 
? 
R 
F 
R 
R 
R 
R 
I? 
R 
R 
R 

NU 
NU 
NE 

NW 
NU 
NW 
NV 
NM 
NW 
NE 
NE 
NW 

NW 
NW 
NW 
NW 
NW 
NW 
NV 
MU 
NU 
NW 
NV 
NY 

NU 
NW 
NW 

NW 
NW 

NO OT 
NO OT 
NO OT 
NO OT 
NO 07 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO CT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO CT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO 0': 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
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STA STRI m-B -we- 

072 N25E 
072 #S5U 
072 N60Y 
072 N60V 
072 N85E 
072 N70U 
072 NS5U 
073 pl8Su 
073 N31U 
073 N31U 
073 N31U 
073 N8SU 
073 N41U 
073 N41P 
074 N87U 
074 N87U 
074 N87u 
074 N87U 
074 N87U 
074 NOSE 
075 N7OE 
075 N82E 
075 W82E 
076 N15E 
076 N15E 
076 NlSE 
076 N15E 
076 1015E 
076 N85E 
077 N22E 
077 N45E 
077 N46U 
077 N87V 
077 N22E 
077 N46U 
077 N45E 
077 N87V 
077 N87U 
078 N63U 
078 N63U 
078 N63W 
078 N63V 
078 N48U 
078 NSSU 
078 N55W 
078 N55U 
078 N55W 

DIP -w-w 

?ONU 
9OSU 
9osu 
90sa 
90NR 
83sU 
9osu 
84SU 
79su 
7939 
79sw 
84SV 
69SU 
69SU 
76SW 
76SU 
76SV 
76SV 
76SU 
79NW 
60NU 
90NW 
908U 
9owu 
90151 
90NU 
90NU 
90NV 
90NV 
90NU 
85NV 
9osw 
90sn 
90N R 
9osu 
85NU 
9osu 
9osu 
9osu 
9osw 
90sn 
9osu 
9osw 
9OSY 
90.58 
90SA 
9osw 

LNS DTR SPA BED EY ST w-w --- --- --- -I -- L_o GP 

039 010 000 010 R NE h'0 OT 
020 028 000 021 Q NW NO OT 
032 032 000 030 R NO CT 
027 020 026 020 R NO OT 
020 042 000 003 R EW NO OT 
020 083 000 007 R NO OT 
038 080 000 015 R NW NO OT 
093 041 000 041 R EW NO OT 
045 036 099 036 F NO OT 
039 036 099 036 R NO OT 
010 036 000 036 R NO OT 
044 020 000 020 R EU NO OT 
036 053 023 029 R NW NO OT 
043 060 000 020 R NV NO OT 
122 134 000 134 R EU NO OT 
070 027 000 023 R EW NO OT 
037 007 018 007 R EW NO OT 
031 007 010 007 R EW NO OT 
053 033 000 007 R EW NO OT 
046 007 000 007 R NO OT 
165 010 000 005 R NO OT 
135 015 035 075 R EW NO OT 
058 015 000 015 R EW NO OT 
076 012 076 012 s NO OT 
050 012 037 012 s NO OT 
086 012 047 012 s NO OT 
094 012 049 012 s NO OT 
080 012 000 012 s NO OT 
157 012 000 012 s EW NO OT 
048 019 016 019 s NO OT 
071 018 064 018 S NE NO OT 
051 025 019 019 S NV NO OT 
082 000 010 009 s EV NO OT 
037 019 016 019 S NO OT 
053 019 014 019 S NW NO OT 
109 03% 000 019 S NE NO OT 
110 009 011 009 s ew MO OT 
049 009 '011 009 S EU NO OT 
206 034 065 034 R NO OT 
101 015 080 015 R NO OT 
080 015 000 015 R NO OT 
278 034 000 034 R NO OT 
050 008 017 008 R NW NO OT 
045 001 008 008 R NW NO OT 
086 001 008 008 t? NW NO OT 
088 003 006 008 R NW NO OT 
098 002 005 008 F NY NO OT 
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STA z- STRI w-w 

078 N55U 
078 N55U 
079 N47V 
079 Fi47u 
079 N47U 
079 N82U 
079 N82U 
079 8828 
079 N82U 
079 N82W 
079 N47U 
079 N47U 
079 N47U 
079 N82U 
079 N82U 
079 N47U 
079 N47V 
079 N12U 
079 NOTE 
079 N12E 
080 N72U 
080 N21E 
080 N72V 
080 N72V 
080 N72V 
080 N72W 
080 N72U 
080 N72W 
080 N21E 
080 N21E 
080 N21E 
089 N21E 
080 N21E 
080 N21E 
082 N23E 
082 N48U 
082 N48V 
082 N48W 
082 N48U 
082 N48V 
082 N84U 
082 N84V 
082 ??84V 
082 N23E 
082 N23E 
083 N70U 
083 N46V 

DIP M-c- 

90sv 
9osu 
82SV 
82SU 
82SU 
87SV 
87su 
87SW 
87SU 
87SW 
RZSU 
82SW 
82SW 
87S’ii 
87SW 
82SU 
F12SU 
7osw 
59NV 
48~~ 
84SU 
84~~ 
84SU 
84SV 
84SU 
84SW 
84SU 
84SU 
84 NW 
84NW 
84NV 
84NU 
84~~ 
84NW 
74BW 
88SH 
88SW 
88SU 
88SU 
88SU 
87SU 
87SU 
87SU 
74NU 
74NU 
87SU 
88SW 

LNG DTH SPA BED -se -- --- m-s zx 

068 001 011 008 R 
062 004 013 008 R 
013 016 014 016 R 
039 019 000 019 R 
008 006 015 006 R 
020 016 038 016 R 
010 014 011 014 R 
015 014 003 014 R 
018 614 012 014 F 
017 010 024 014 R 
003 017 018 017 R 
018 018 013 018 R 
018 014 015 014 R 
009 014 017 014 R 
032 014 019 014 R 
017 018 012 018 R 
027 020 018 017 R 
043 013 000 013 R 
018 018 001 018 P 
033 013 014 013 R 
033 008 008 008 R 
017 008 018 008 R 
007 008 013 008 R 
024 008 018 008 R 
044 009 015 009 R 
018 009 009 009 R 
018 009 018 009 R 
018 009 011 009 I? 
017 008 029 008 E). 
001 009 oi3 009 R 
015 009 012 009 R 
024 009 025 009 R 
010 009 018 009 R 
019 010 017 010 R 
049 0?6 080 026 R 
064 027 065 027 R 
100 026 000 026 R 
020 036 039 036 R 
060 040 050 040 R 
062 046 067 046 R 
053 040 02s 033 R 
00s 040 020 033 R 
027 026 000 026 R 
058 030 063 030 R 
072 033 000 033 P 
020 015 no0 013 R 
012 004 010 008 R 

ST &g GR -- 

NW NO OT 
NV NO OT 
NE NO OT 
NU NO OT 
NU NO 07 
EU NO OT 
EW NO OT 
EV NO OT 
EU NO OT 
EU NO OT 
NV NO OT 
NV NO OT 
NU NO OT 
EW NO OT 
EW NO OT 
NW NO OT 
NU NO OT 

NO OT 
/ NO OT 

NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
IN IN 

NW TN IN 
NW IN IN 
NY IN TN 
NV IN IN 
NW IN IN 
EW IN IN 
EW IN IN 
Eld TN TN 

IN TN 
IN IN 
IN IN 

NW IN IN 
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STA STRI -- I-- 

083 N46U 
083 N46W 
083 N70W 
083 N2lE 
083 N21E 
084 N85W 
084 N89W 
084 N89W 
084 N89W 
084 N89W 
084 N89W 
084 N89W 
084 N35E 
084 N35E 
084 N42W 
084 N89W 
084 8899 
084 N89W 
084 N45M 
084 N42W 
084 N89W 
085 N54W 
085 N30E 
085 N30E 
085 N30E 
085 N30E 
085 N54W 
085 19541 
086 133E 
086 H47E 
086 N47E 
086 N33E 
086 N40W 
056 N40W 
086 N4OU 
087 N87Ti 
087 N51W 
087 N87W 
087 N87W 
087 N87W 
087 N87W 
087 N87Z1 
087 N87W 
087 N87W 
OR7 N87W 
087 N87W 

DIP LblG DTH SPA BED EX -w-B --- --- --- -- -- 

88SW 
88SW 
87SW 
73NW 
73NW 
88SW 
9osw 
88SFI 
88SU 
88SW 
88SW 
88SV 
84NW 
84813 
71su 
88SW 
88SW 
88SU 
84SY 
71sw 
88SU 
9OSW 
5lNU 
51NW 
51NW 
51NW 
90sn 
9OSY 
9ONW 
67NW 
67NY 
90NW 
9osw 
9osw 
90sa 
9OSW 
9OSW 
9osu 
9osw 
9osu 
9osw 
9OSW 
9OS# 
90sa 
9osw 
9osv 

003 003 013 008 R 
005 004 010 008 R 
014 009 007 009 R 
129 022 011 007 R 
063 018 012 009 R 
075 142 030 020 R 
034 034 044 034 R 
028 029 027 022 R 
035 056 041 022 F! 
015 018 013 006 R 
012 026 014 006 R 
005 005 OOR 005 R 
015 Of9 006 019 R 
024 019 023 019 R 
024 014 000 014 P 
010 014 021 014 R 
010 014 022 014 R 
019 017 016 017 R 
146 018 015 018 F 
105 020 000 020 R 
216 020 015 072 R 
205 013 000 013 R 
00s 036 030 036 R 
047 036 042 036 R 
012 036 023 036 R 
107 048 000 036 F 
102 013 000 013 R 
056 013 000 013 R 
046 005 000 005 S 
034 010 000 010 s 
029 008 000 008 S 
026 006 015 006 S 
030 007 000 007 s 
019 007 016 007 s 
013 007 000 007 s 
008 Of0 018 010 SC 
034 033 000 013 SC 
022 005 008 005 SC 
015 007 012 007 SC 
015 009 024 009 SC 
005 010 038 011 SC 
014 010 009 010 SC 
007 005 017 007 SC 
010 007 017 007 SC 
015 013 034 007 SC 
018 003 000 007 SC 

ST -- 

NW 
NW 

EW 
EW 
EU 
73% 
EW 
EW 
EW 
NE 
NE 
NH 
EW 
EW 
EW 
NW 
NW 
EW 
NH 
NE 
NE 
NE 
NE 
NH 
NH 
NE 

NE 
NH 
NW 
NH 
EW 
NW 
EW 
EW 
EW 
ew 
EY 
EB 
ER 
EU 
Eii 

087 N51U 9osw 010 070 000 010 SC NW 

LO Gl -- 

IN IN 
IN IN 
IN IN 
IN TN 
IN IN 
IN IN 
IN IN 
IN TN 
IN IN 
IN TN 
IN IN 
IN IN 
TN IN 
IN IN 
IN IN 
IN IN 
IN IN 
'IN IN 
IN IN 
IN IN 
IN IN 
IN IN 
IN IN 
IN IW 
IN I?1 
IN IN 
IN IN 
IN TN 
IN IN 
IN IN 
IN IN 
IN IN 
IN IN 
TN IN 
IN IN 
IN IN 
IN IN 
TN IN 
IN IV 
Ik' TN 
IN IN 
IN IN 
IN IN 
IN IN 
IN TN 
IN TN 
IN TN 
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STA WI 

087 
087 
087 
087 
087 
087 
087 
087 
087 
087 
088 
088 
088 
088 
088 
088 
089 
089 
089 
089 
089 
089 
089 
089 
089 
089 
089 
089 
089 
090 
090 
090 
090 
090 
090 
090 
090 
090 
090 
090 
090 
091 
091 
091 
091 
091 

STRX DIP -m-w -w-v 

NSlY 90SW 
N43W 9osw 
N5lW 9osu 
N51W 9osw 
N84E 9oNW 
N84E 90NW 
N84E 90NW 
N87W 9osw 
N73W 9osw 
N73W 9osw 
N45W 9osu 
N45W 9osw 
N45V 9osw 
N86W 75sw 
N86W 75sv 
N86W 75SW 
N62W 72SW 
N62W 72SW 
N62W 72SW 
N62W 72SW 
N62W 72SW 
NO32 52Nw 
N03E 52NW 
N28E 44NW 
N62W 72SW 
N62W 72SW 
N28E 44NW 
N28E 44NU 
N28E 44NW 
NU3W 9osw 
N43W 9osw 
N43W 9OSW 
N43W 90sw 
N43W 90SW 
N43W 9osw 
N43W 9osw 
N43W 9osw 
M43W 9osw 
N43W 9osw 
N43W 9osw 
N43W 9OSW 
N36W 87SW 
N36W 87SW 
N36W 87sW 
83651 87SW 
N36W 87SW 

LNG DTH SPA BED -a- V-B w-w e-e 

010 056 000 010 
070 061 000 010 
197 050 007 015 
040 012 026 012 
182 057 011 007 
085 043 011 007 
063 038 000 007 
047 067 006 007 
124 073 032 006 
117 (160 031 006 
050 019 030 019 
043 019 033 019 
047 019 000 019 
142 022 039 022 
062 022 031 022 
032 020 000 022 
060 039 038 039 
077 039 909 039 
045 039 005 039 
035 039 011 039 
064 039 007 039 
060 019 008 @19 
043 014 004 007 
025 010 000 007 
040 039 007 039 
038 039 006 039 
015 014 011 014 
010 008 OOR 008 
020 005 001 005 
020 009 003 009 
016 009 009 009 
011 009 003 009 
012 009 010 009 
018 017 005 009 
018 OIL3 006 009 
018 017 010 009 
018 013 014 009 
010 017 007 009 
012 017 015 009 
010 017 013 009 
010 017 010 009 
180 025 068 025 
130 025 025 025 
103 025 012 025 
090 025 039 025 
087 025 014 025 

E 

SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
S 
S 
S 
S 
S 
S 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
S 
S 
S 
S 
S 
$ 091 N36W 87SW 085 025 040 025 - 

ST LI! c,E 

NW IN IN 
NW IN TN 
NW IN IN 
NW IN TN 
EW IN IN 
EW IN IN 
EW IN TN 
EW IN IN 

IN IN 
TN TN 

NW IN TN 
NW IN IN 
NW IN IN 
EH IN IN 
EW IN IN 
EH IN IN 

IN I N 
IN IN 
IN 1 N 
IN TN 
TN TN 
IN IN 
IN IN 

NE IN IN 
IN IN 
IN IN 

NE IN IN 
NE IN IN 
NE IN IN 
NW IN IN 
NW IN IN 
NW IN IN 
NW IN IN 
NW IN IN 
NW IN IN 
NW TN IT? 
NR IN IN 
NU IN IN 
NW IN IN 
NW IN IN 
NU IN IN 
NV IN IN 
NW IN IN 
NW IN I: N 
NH IN IN 
NW IN IN 
NW IN IN 
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STA STRI B-w w--e 

091 i436U 
092 N55W 
092 N5SW 
092 NSSW 
092 N SSR 
092 N87E 
093 NZSE 
093 N25E 
093 N25E 
093 N25E 
093 N49W 
093 N40W 
093 N40W 
093 N4OW 
093 N85W 
093 N8SW 
093 NUOW 
093 N40W 
093 N40W 
093 N40W 
093 NOOW 
094 N76W 
094 N76W 
094 N7651 
094 N76W 
094 N3SE 
095 N36W 
095 N36w 
095 N36W 
095 N36W 
096 N43W 
096 N2SE 
096 N2SE 
096 N41)W 
097 N76E 
097 N76E 
097 N76E 
097 N76E 
098 N84E 
098 N84E 
098 N84E 
098 N84E 
098 N4OE 
098 N40E 
099 NlOW 
099 NIOW 

DIP w-w- 

87SW 
74sw 
74SW 
74sw 
74sw 
90NW 
9ONW 
90NW 
90NW 
90NW 
88SW 
72SW 
72Sa 
72sW 
84SW 
84SW 
72SW 
72SW 
72SW 
72SV 
72SU 
ROSH 
8OSsI 
80SW 
8OSw 
78NU 
84SW 
84SW 
84SU 
84SW 
88SW 
90NW 
90NW 
88% 
74NW 
74NW 
74NW 
74NW 
75NW 
75NW 
75NW 
75NW 
68NW 
68NW 
69SW 
69SW 

LNG --- 

080 
017 
020 
005 
005 
051 
206 
174 
355 
089 
039 
043 
031 
011 
021 
043 
010 
014 
011 
008 
004 
020 
015 
020 
022 
050 
320 
340 
310 
010 
073 
015 
024 
050 
242 
171 
190 
187 
078 
196 
132 
106 
053 
045 
110 
040 

099 N45W 9OSW 055 

DTH SPA BED w-m --- --- 

025 055 025 
007 016 007 
007 000 007 
002 022 002 
002 000 002 
030 004 004 
005 029 00s 
005 043 005 
012 000 005 
015 020 010 
013 000 013 
012 000 012 
012 005 012 
012 013 012 
006 000 006 
015 023 015 
005 017 005 
007 015 008 
007 010 008 
007 008 009 
007 016 010 
010 043 010 
010 050 010 
010 055 010 
009 017 009 
010 015 010 
014 006 014 
015 000 015 
008 000 008 
010 040 010 
005 000 005 
008 026 008 
008 021 008 
007 000 007 
102 008 102 
ld2 000 102 
039 004 039 
015 000 015 
026 003 016 
021 000 011 
007 000 007 
007 000 007 
013 008 013 
013 007 013 
046 014 046 
046 000 046 
C72 coo 072 

EX 

S 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
S 
S 
S 
S 
S 
R 
R 
R 
R 
R 
R 
R 
w 
R 
R 
R 
P 
R 
R 
R 
R 
R 
R 
R 
R 
R 

ST -- r_o cl! 

NW IN IN 
NW IN IN 
NW TN IN 
NW TN IN 
NU IN IN 
EW IN IN 
NE IN IN 
NE IN IN 
NE IN IN 
NE IN IN 
NW IN IN 
NW IN IN 
NU IN IN 
NU IN IN 
EU IN TN 
EU TN IN 
NW IN IN 
NW IN IN 
NY XN TN 
NY' IN IN 
NW IN IN 

IN I N 
IN IN 
IN IN 
IN IN 

NE IN IN 
NW TN IN 
NW TN IN 
NW IN IN 
NW IN I N 
NW IN IN 
PJE IN IN 
NE IN IN 
NW IN TN 

IN IN 
IN TN 
IN IN 
TN TN 

EW IN IN 
EW IN IN 
EW IN IN 
EW IN IN 
NE IN IN 
NE IN IN 

IN IN 
IN IN 

NW IN IN 
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84 

LNG DTB SPA BED IX S'J __ --- -a- m-e -a- LO 52 

099 N45U 
100 8729 
100 N72W 
101 N33U 
101 N33W 
101 N42E 
101 N42E 
101 177E 
101 N65W 
101 196511 
102 N41U 
to2 N41W 
102 N41P 
102 N41W 
102 N41Y 
102 N41U 
102 N87W 
102 N87H 
102 N87P 
102 N87P 
102 N87B 
102 N41W 
102 N41V 
102 N41U 
102 N41P 
102 158711 
102 N87U 
102 N87V 
103 N389 
103 N38U 
103 N38R 
103 w3aw 
103 N38fl 
103 N38Q 
103 N38W 
103 N38W 
103 N85E 
103 N85E 
103 NBSE 
103 N85E 
104 N42U 
104 N42W 
104 N42W 
104 N42U 
104 N42W 
104 N42W 
104 N42W 

9osw 
76SU 
76SW 
7osu 
7osw 
86NU 
86U9 
90NU 
87SW 
87SW 
85SU 
85SU 
85sW 
85SW 
8SSW 
85SW 
84SW 
84SU 
84BcI 
8458 
gl$>:sJ 
85 .‘B 
85, 9 
85LH 
?SSU 
i34su 
84SW 
84SW 
84S# 
84SY 
84SW 
84S61 
84SW 
R4SU 
84SW 
f3&5jw 

5>N% 
5.?NW 
58&U 
S8NU 
86SU 
86SV 
86SQ 
86SW 
86SU 
d6SU 
86SU 

016 046 048 046 R NV IN IN 
224 011 000 011 R IN IN 
133 017 000 017 R IN IN 
019 006 012 006 R IN IN 
021 006 000 006 R IN IN 
031 006 023 006 !? NE IN IN 
041 010 000 010 R NE IN IN 
051 008 000 008 R IN IN 
094 023 004 023 R IiJ IN 
096 043 000 023 R IN IN 
084 014 032 005 S NW IN IN 
109 013 052 005 S NW IN IN 
045 005 008 005 S NW IN IN 
109 005 013 007 S N# IN IN 
034 012 036 007 S NU IN IN 
108 015 000 015 S NH IN IN 
142 023 042 023 S EU IN IN 
035 012 012 012 S EW IN IN 
024 012 019 012 s EW. IN IN 
048 014 054 014 s EU IN TN 
092 021 000 021 S EU TN TN 
174 011 025 006 S NW IN IN 
153 013 012 006 S NU IN IFI 
085 009 032 006 S NW IN IN 
174 013 038 006 S NW IN IN 
092 010 051 010 S EW IN IN 
095 009 040 009 s EU TN TN 
057 005 034 009 s EW IN IN 
014 008 007 008 S NW IN IN 
013 008 012 008 S NU IN IN 
023 007 009 007 S NW IN IN 
017 007 011 007 S NU IN IN 
013 008 000 008 S NU IN IN 
010 010 009 010 S NW IN TN 
012 01,O 008 010 S NW TN IN 
016 010 010 010 S NW IN IN 
022 006 008 006 S EW TN IN 
015 014 006 006 s EU IN IN 
011 007 003 003 S EY IN IN 
005 004 009 006 S EY IN IN 
057 012 012 012 s NU TN IN 
030 012 014 012 S NW IN IN 
039 009 007 009 S NW IN TN 
053 009 010 009 S NW TN IN 
058 009 007 009 S NW IN IN 
115 007 032 007 S NW IN IN 
042 008 004 008 S NW IN IN 
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STRI -e-w STA -- 

104 
105 
105 
105 
10s 
10s 
105 
105 
105 
105 
105 
105 
105 
105 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
107 
107 
107 
107 
107 
ioa 
108 
108 
10s 
108 
108 
108 
108 
108 
108 
108 
109 
709 
109 
109 

DIP ---- 

N42W 
N77U 
N77U 
N44U 
N44U 
w44w 
N44U 
‘A44u 
N441 
N44U 
N44W 
N44U 
N44W 
N44U 
N5lU 
NslU 
N51U 
N51U 
N516l 
N51U 
N51U 
N51P 
N32E 
N32f 
NO 1E 
NOlE 
N82E 
N82E 
N82E 
N46U 
N46W 
N88U 
N88W 
N88U 
N18U 
N18U 
N18U 
N18U 
N18U 
N18W 
N35E 
N35E 
N43U 
N43W 
N43W 
N43U 

86SH 
75sw 
75sw 
a5sw 
85sU 
assu 

85SW 
RSSU 
85SU 
85SU 
85SW 
85SU 
assw 
85SU 
a2sw 
82SU 
82SU 
82SU 
82SW 
82SU 
82SW 
82SU 
58tiU 
SSNU 
58NU 
58NW 
70NU 
70NU 
7ONU 
9osw 
9osw 
77SU 
77sw 
77SU 
80SW 
80SU 
80SU 
80SU 
80SW 
8OSU 
90NW 
90NW 
83SW 
8338 
83SU 
83SU 

LNG -we 

021 
045 
016 
023 
020 
010 
023 
012 
015 
016 
030 
038 
035 
015 
050 
101 
240 
111 
099 
097 
089 
078 
130 
050 
026 
019 
053 
OS8 
030 
100 
101 
055 
047 
05s 
033 
073 
065 
075 
052 
062 
044 
010 
044 
058 
055 
042 

DTH a-- 

008 
023 
023 
022 
022 
014 
012 
012 
022 
018 
016 
023 
023 
020 
025 
025 
025 
015 
007 
007 
007 
007 
025 
015 
007 
015 
004 
015 
015 
019 
007 
005 
005 
005 
045 
04'S 
045 
007 
008 
045 
045 
045 
012 
014 
021 
020 

BED w-w SPA -- 

006 
015 
000 
040 
040 
025 
016 
012 
029 
023 
009 
019 
016 
000 
011 
010 
019 
014 
005 
004 
01s 
011 
000 
000 
000 
000 
006 
012 
020 
034 
000 
035 
027 
036 
006 
030 
000 
006 
000 
037 
038 
000 
012 
021 
014 
012 

OOR 
023 
023 
022 
022 
014 
012 
012 
022 
018 
016 
012 
012 
012 
025 
025 
025 
015 
007 
007 
007 
007 
025 
015 
007 
015 
004 
015 
015 
025 
025 
00s 
005 
005 
045 
045 
045 
007 
008 
04s 
045 
045 
012 
014 
021 
020 

S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 
SC 

EX -- 

NW IN IN 
TN IN 
IN IN 

NW IN IN 
NW IN IN 
NV IN IN 
NY TN IN 
NV IN IN 
NW IN IN 
NW IN IN 
NW IN IN 
NW IN IN 
AU TN IN 
NW IN IN 
NP TN TN 
NW IN IN 
NW IN IN 
NV IN IN 
NW IN IN 
NW IN IN 
NW IN IN 
NW IN IN 
NE IN I?J 
NE IN IN 

I ?i I N 
IN IN 

EW TN IN 
EU IN IN 
EU IN IN 
NW IN IN 
NW IN IN 
EW IN IN 
EW IN IN 
EW IN IN 

IN IN 
IN IN 
IN IN 
IN I n 
IN IN 
IN IN 

NE IY IN 
NE IN TN 
NW IN IN 
NW IN I?i 
NW IN IN 
Na IN IN 

109 N43W 83SU 020 020 012 020 SC NW TN IN 
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STA -- STFI -- 

109 N43U 
109 N43W 
109 N43W 
109 N43U 
109 N43W 
110 N48U 
110 N48U 
110 N48U 
110 N48U 
110 N48W 
110 N48U 
110 fl4aU 
110 H48U 
111 N87U 
111 18711 
111 N87U 
Ill NS7W 
711 N87U 
111 N87U 
111 N87U 
111 N87u 
111 N87w 
111 N08E 
111 N08E 
111 N08E 
111 N08E 
111 N08E 
112 N84U 
112 N84U 
112 N84W 
112 N34U 
112 N34W 
112 N34W 
112 N34U 
112 N34U 
112 N84U 
112 N84W 
112 N84F1 
112 N84P 
112 N84U 
112 N84U 
113 n50w 
113 ti45w 
713 N50W 
113 N50W 
113 N50W 
113 N50U 

DIP -v-w 

83Sw 023 009 
83su 023 009 
83s~ 023 009 
83SU 025 009 
83SU 054 039 
90sa 020 053 
9osu 021 054 
90sa 005 008 
9osu 006 008 
90sa 00s 008 
9osu 005 008 
9osu 002 008 
90SU 002 008 
85SW 144 012 
85Sw 152 012 
85Su 178 014 
85Su 195 014 
85SU 117 014 
85SU 025 010 
85SU 057 010 
85SU 049 010 
8SSu 070 010 
72Nw 020 010 
72NW 020 010 
72NU 010 010 
72NU 022 015 
72NU 013 01s 
87SU 728 020 
8739 720 020 
87su 320 022 
57su 085 020 
S7SU 085 020 
57SU 085 020 
5739 123 020 
57su 123 02p 
87SU 007 02-2 
87SW 340 022 
87sv 320 022 
87Su 750 022 
87sU 720 042 
87138 71s 020 
9osu 082 010 
87SU 180 010 
9osu 017 008 
90sw 019 008 
9osu 034 008 
9osw 040 008 

415 DTB -- SPA BED W-M w-m 

003 009 
009 009 
003 009 
007 009 
008 067 
020 007 
029 007 
009 008 
004 008 
004 008 
010 008 
008 008 
007 008 
025 012 
019 012 
024 014 
016 014 
013 014 
019 010 
020 010 
020 01 
010 010 
030 010 
047 010 
027 010 
047 015 
025 015 
085 020 
123 020 
076 022 
046 020 
053 020 
085 020 
088 020 
164 023 
062 022 
106 022 
052 022 
069 022 
083 042 
177 020 
000 003 
000 010 
007 008 
004 008 
007 008 
003 00s 

EX ST LO c,E 

SC NW IN IN 
SC NU IN IN 
SC NH IN IN 
SC NW 11: IN 
SC NW IN IN 
S NW IN IN 
S NW TN IN 
S NW IN IN 
S NW IN IN 
S NU IN IN 
S NW IN IN 
S NW IN TN 
S NV IN IN 
SC EW IN TN 
SC EW IN IN 
SC ER IN IN 
SC EY IN IN 
SC EW IN IN 
SC EM, TN IN 
SC EW IN IN 
SC EH IN IN 
SC EW IN IN 
SC TN TN 
SC IN T H 
SC IN IN 
SC TN IN 
SC IN IN 
S EW IN I N 
s Elf IN IN 
S EW IN IN 
S TN IN 
S IN IN 
S IN IN 
S IN IN 
S IN IN 
S EW IN IN 
S ESI IN IN 
S EU IN IN 
S EW IN IN 
S EU IN IN 
s Eii IN IN 
S NY IN IN 
S NW IN IN 
S NV IN IN 
S NR IN IN 
S NY IN IN 
S N4 IN IN 
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STA s-v 

113 
113 
114 
114 
114 
174 
114 
115 
115 
115 
715 
115 
115 
116 
116 
116 
116 
116 
116 
116 
117 
117 
117 
177 
117 
117 
117 
117 
117 
117 
117 
117 
118 
118 
118 
118 
118 
178 
118 
118 
118 
118 
119 
119 
119 
119 

DID --A- STRI m-B- 

N sow 
NSOW 
N87W 
N87W 
N87U 
N8751 
N87W 
N83W 
w83W ' 
N83W 
U83W 
N83Y 
N83W 
N44W 
N44W 
N44U 
H38W 
N38W 
N38W 
N38W 
N55W 
N55)1 
NOlU 
NOlW 
N55W 
NSSW 
N55W 
N55W 
N 55W 
8559 
NSSW 
N55W 
pJ41w 
N41W 
N41W 
N41W 
N41W 
N41W 
N4lW 
N41U 
N4lW 
R41U 
N80E 
NSOE 
N80E 
N80E 

9osw 
9osw 
85Sw 
RSSW 
85SY 
assw 
85SW 
89SW 
89SW 
89SW 
89SW 
R9SW 
a9sw 
88SW 
88SW 
88SW 
RSSW 
85SW 
a5551 
85SW 
a7sw 
87Sw 
86SW 
86SW 
87SW 
a7sw 
87SW 
97sw 
a7sw 
87SW 
87SW 
87SW 
77sw 
77sw 
77sw 
77sw 
77sw 
77sw 
77sw 
77sw 
77sw 
77sw 
76NW 
76NW 
76ElW 
76~~ 

LNG DTH m-w --- 

009 005 
020 005 
130 010 
063 010 
174 010 
040 010 
102 010 
032 012 
015 012 
015 012 
023 012 
079 072 
017 012 
758 061 
132 030 
061 030 
049 031 
058 005 
057 026 
045 026 
025 040 
024 040 
020 009 
021 016 
075 012 
019 012 
017 012 
023 012 
01s 012 
007 014 
015 042 
012 025 
020 006 
010 006 
021 006 
022 oak 
023 006 
026 006 
013 006 
022 006 
015 006 
027 006 
040 014 
084 014 
095 014 
067 014 

SPA BED EX e-v -we -- 

008 003 S 
006 003 S 
035 010 s 
016 010 S 
021 010 s 
012 010 s 
031 010 s 
025 012 s 
019 012 s 
020 012 s 
010 012 s 
006 012 S 
013 012 s 
029 061 SC 
058 030 SC 
000 030 SC 
018 031 SC 
000 005 SC 
044 026 SC 
000 026 SC 
010 040 P 
009 040 R 
000 009 E 
000 016 F 
010 012 R 
009 012 P 
008 012 R 
007 012 R 
010 012 R 
017 012 R 
015 02s i 
019 025 R 
016 006 SC 
011 006 SC 
008 006 SC 
004 006 SC 
003 006 SC 
004 006 SC 
009 006 SC 
007 006 SC 
008 006 SC 
004 006 SC 
006 014 SC 
018 014 SC 
018 014 SC 
024 014 SC 

NW IN IN 
NW IN IN 
EW IN IN 
EW IN IN 
EW IN IN 
EM TN IN 
EW IV IN 
EW IN IN 
EW IN IN 
EY IN IN 
EW IN TN 
EW IN IN 
EW IN IN 
NW NO OT 
NW NO OT 
NW NO OT 
NW NO OT 
NH NO OT 
NW NO CT 
NW' NO OT 
NW NO OT 
NW NO fil‘ 

NO OT 
NO OT 

NR NO CJT 
NW NO OT 
NW NO 0'7 
NW NO OT 
NW NO OT 
NW w 0 OT 
NW NO OT 
NW NO OT 
NW NO OT 
NW NO OT 
NY NO OT 
NW NO OT 
NW NO OT 
NW NO OT 
NW NO OT 
NW NO OT 
NR NO QT 
NY NO OT 
EU NO OT 
EW NO OT 
EW NO OT 
EW NO OT 

179 N802 76Nn 079 014 017 014 SC EW NO OT 
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STA -- 

119 
119 
119 
119 
119 
119 
119 
119 
119 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
121 
121 
121 
121 
121 
121 
121 
121 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
124 
124 
124 

STRI --- DIP e-w- 

N80E 76~~ 069 014 030 014 SC EU NO OT 
N80E 76NW 077 014 011 014 SC EW NO OT 
NSOE 76NW 075 014 021 014 SC EW NO OT 
B44E 44NW 079 014 016 014 SC NE NO OT 
N44E 44NU 091 014 009 014 SC HE NO OT 
N44E 44NW 138 014 014 014 SC NE NO OT 
N44E 44NW 179 014 008 014 SC NE NO OT 
N44E 44NW 202 014 00s 014 SC NE NO OT 
N44E 44NW 203 014 030 014 SC NE NO OT 
N83E 90NW 083 016 026 016 S EY NO OT 
N83E 9oNW 058 016 028 016 S EW NO OT 
N83E 90NW 053 016 048 016 S EW NO OT 
N83E 9oww 046 016 015 016 S EW NO O?! 
1F83E 9ONW 046 025 028 025 S EU NO OT 
N83E 90NU 062 025 039 025 S EQ NO OT 
N83E 90NW 032 025 003 025 S EW NO OT 
N83E 90NW 019 025 022 025 S EW NO OT 
N83E 9ONW 044 025 036 025 S EW NO OT 
N32U a7sw 054 012 030 012 s NO OT 
N32W 87SW 058 012 013 012 s NO OT 
N32U 87SW 065 012 026 012 S NO OT 
N32W 87SW 057 012 018 012 S NO OT 
N32W 87s~ 025 012 027 012 S NO OT 
N32W 87SW 030 012 01s 012 s NO CT 
N85U 80SU 005 012 036 012 R EW NO OT 
N85W 8OSU 047 012 025 012 Ii EW NO OT 
N85W 80SW 003 014 010 014 R EW NO OT 
N85W 80SU 010 014 024 014 R EW NO OT 
N85W 80SW 019 014 035 014 R Eli NO OT 
N35E 80NW 015 019 020 019 R NE NO OT 
N35E 80NW 013 019 008 019 R NE NO OT 
N35E 80NW 012 015 012 015 R NE NO OT 
N80E 9ONW 035 022 033 022 s EU NO OT 
N80E 90NU OS0 022 038 022 S EW NO OT 
N80E 9ONW 028 02~2 058 022 S EW NO OT 
U03E 9oNW 033 022 03s 022 s NO OT 
NO3E 9oww 038 022 050 022 s NO OT 
N03E 9ONU 058 022 028 022 S NO OT 
N47U 9osw 070 012 038 012 S NW NO OT 
N47U 9osu 034 012 041 012 S NW NO OT 
N47W 9osw 057 012 008 012 S NW NO OT 
N27E 90NW 021 012 038 012 S NE NO OT 
N27E 90199 016 012 017 012 S NE NO OT 
N27E 9ONW 018 012 027 012 S NE NO 0'7 
N42W 87SW 115 014 02s 014 s NW NO OT 
N42W 87SW 106 014 036 014 S NU NO OT 
N4E 90NU 190 020 025 007 S NO OT 

LNG DTH SPA BED j?Z --- -me es- we- ST LO g; SW 
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STA STRI -- -a-- 

124 N42U 
124 N42W 
124 N42W 
724 N42W 
124 N42W 
124 N42W 
124 N42W 
124 N42W 
124 N42W 
125 N87E 
125 887B 
125 N87E 
125 N87~ 
125 N87E 
12s N87~ 
125 N87E 
12s N87E 
126 N87u 
126 N87W 
126 N87U 
126 N35E 
126 N35E 
126 135E 
126 N35E 
126 N35E 
127 N85W 
127 N85w 
127 N85W 
127 N85U 
128 NOSE 
128 NOSE 
128 N05EI 
128 N63W 
128 N63U 
128 N 63U 
128 N63w 
128 N63U 
128 N63U 
128 N63U 
128 N69W 
128 N69U 
128 N69W 
128 N69W 
128 N698 
128 N69U 
128 N37W 
128 N37W 

DIP -w-B 

87SW 
87SW 
87Sw 
87SW 
87SW 
87SW 
87SW 
87SW 
87SW 
90NU 
90NU 
90NW 
90NU 
90NW 
90NU 
9oww 
90NU 
assw 
8SSW 
8SSU 
85NU 
85~~ 
f35aw 
85~ 
85~~ 
9osu 
9osu 
9osw 
9osw 
90NU 
90NW 
90NW 
9OSY 
9osu 
9osw 
9osw 
9osw 
9osw 
9OSW 
9osw 
9osw 
9osw 
9osw 
9osw 
9osw 
85SW 
85SW 

LN6 DTH SPA BED EX ST s-w m-w -mm --- Be -- &,o gg 

075 007 000 007 S NW NO OT 
078 010 01s 010 s NV NO OT 
055 010 047 010 S NW NO OT 
038 019 035 019 S NW NO OT 
042 019 031 019 S NW NO OT 
065 019 042 019 S NW NO OT 
069 019 028 019 -S NW NO OT 
070 019 025 019 S NW NO DT 
350 035 018 020 S NW NO OT 
196 007 036 007 S EW NO OT 
134 007 024 007 S EW NO OT 
158 007 020 007 S EW NO OT 
152 007 022 007 S EW NO Or 
152 007 021 007 s E!W NO OT 
127 073 047 025 S EW NO OT 
097 077 042 025 S EW NO CT 
180 074 032 025 S EW NO OT 
546 270 030 020 SC EU NO OT 
584 240 029 020 SC EW, NO OT 
042 020 023 020 SC EU NO OT 
020 035 025 007 SC NE NO OT 
005 007 027 007 SC NE NO OT 
004 007 009 007 SC NE NO OT 
003 007 016 007 SC NE NO OT 
005 007 010 007 SC NE NO OT 
063 007 033 007 S EW NO OT 
030 007 040 007 S EW NO OT 
033 007 020 007 S EW NO OT 
028 007 026 007 S EW NO OT 
074 024 012 024 SC NO OT 
055 024 010 024 SC NO OT 
012 024 038 024 SC NO OT 
035 024 001 024 SC NO OT 
074 024 075 024 SC NO OT 
023 029 018 024 SC NO OT 
022 024 072 024 SC NO OT 
015 011 023 007 SC NO OT 
013 011 030 007 SC NO OT 
021 011 027 007 SC NO OT 
106 033 OS9 033 SC NO OT 
074 033 071 033 SC NO OT 
150 036 058 033 SC NO OT 
135 036 081 033 SC NO OT 
150 033 069 033 SC NO OT 
083 033 043 033 SC NO OT 
030 035 009 019 SC NW NO OT 
027 035 005 019 SC NW NO OT 
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90 

LNG DTH SPA BPD --- -- w-v -2, El! ST &g Er; 

128 N37W 85SU 
128 N37U 85SU 
128 N37U 85SU 
128 N37E 79NW 
128 N37E 79NU 
128 N37E 79NU 
128 N37P 79851 
129 N73U 6OSW 
129 N739 6OsU 
129 N73U 6OSU 
129 N73Q 6OSU 
129 N73U 6OSU 
129 N73U 6OSU 
130 N3SU 9osu 
130 N3SU 9osu 
130 N3SW 90SU 
130 N35U 9osu 
130 N3SU 9osu 
130 N3SU 9osu 
130 N3SU 9osw 
130 N3SB 9osw 
130 N3SU 9osw 
130 N40E 88~0 
130 N4OE 88~W 
130 N4OE 88NU 
130 N40E 88NU 
131 N53U 9osw 
131 NS3ii' 9osu 
131 NS3U 9osu 
131 NS3U 9osu 
131 NS3U 90s 
131 NS3W 9osw 
131 NS3U 9osu 
131 NS3U 9OSP 
131 N53W 9osw 
131 NS3U 9OSW 
131 N53W 9osu 
131 NS3U 9osw 
131 NS3W 9osu 
131 85351 9OSU 
131 N53U 9OSU 
131 N53W 9osw 
131 N53U 90sn 
131 NS3U 9osu 
131 NS3U 9osu 
131 N53W 9osu 
132 N58W R3SW 

007 016 026 016 SC NW NO OT 
018 016 019 016 SC NW NO OT 
027 020 030 020 SC NU ND OT 
147 093 120 004 SC NE NO OT 
180 112 072 004 SC NE NO OT 
130 110 000 004 SC NE NO OT 

SC NE NO OT 
020 017 016 017 S NO OT 
010 017 016 017 S NO OT 
010 017 000 017 s NO OT 
010 029 005 029 S NO OT 
001 029 013 029 s NO OT 
006 029 018 029 S NO OT 
075 008 020 008 S NW ti0 OT 
089 008 007 008 S NW NO OT 
120 008 023 008 S NW NO OT 
099 008 012 008 S NW NO OT 
039 008 016 008 S NV NO OT 
104 008 018 008 S NW, NO OT 
109 008 008 OOR S NU NO OT 
121 008 023 008 S NW NO OT 
083 008 028 008 S NW NO OT 
182 008 033 008 S NE NO OT 
197 008 034 008 S NE NO OT 
184 008 031 008 S NE NO OT 
098 008 000 008 S NE NO OT 
118 OS5 032 001 SC NW NO OT 
079 055 000 001 SC NW NO OT 
101 012 024 012 SC NU NO OT 
027 012 032 012 SC NV NO OT 
043 012 016 012 SC NW NO OT 
041 012 044 012 SC NW NO OT 
050 012 029 012 SC NW NO OT 
041 012 025 912 SC NW NO OT 
037 Ot2 036 012 SC NY NO OT 
064 012 034 072 SC NU NO OT 
081 012 032 012 SC NW NO OT 
090 012 028 012 SC NH NO OT 
210 156 021 012 SC NU NO OT 
075 075 054 012 SC NW NO OT 
052 063 019 012 SC NV NO OT 
116 056 090 012 SC NW NO OT 
210 124 019 072 SC NW NO OT 
055 OS2 018 012 SC NU NO OT 
035 061 008 012 SC NU NO OT 
426 170 000 012 SC NW NO OT 
035 027 073 027 SC MO OT 
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STA STRI V-B w-w- 

132 1S8U 
132 NS8u 
132 N58u 
132 N58u 
132 NS8U 
132 N58U 
132 NS8u 
132 N58U 
132 NS8u 
132 NS8W 
132 N58u 
132 N40E 
132 NYOE 
132 N4OE 
132 NUOE 
132 N4OE 
133 N84U 
133 N84U 
133 N61V 
133 N61U 
133 N61u 
133 N61U 
133 N61U 
133 N61W 
134 N48U 
134 N48U 
134 N48u 
134 N48U 
134 N48u 
134 N48U 
13s N80E 
13s N80E 
735 N80E 
135 N80E 
135 N80E 
135 N80E 
135 N80E 
13s N80E 
135 N04U 
135 N45u 
135 N45U 
135 N4SW 
135 N45U 
135 N45U 
135 N4SW 
135 N25U 
135 N06P 

DIP S-B- LNG DTR --- -- 

83SW 023 027 
83sU 036 027 
83Su OS6 027 
83SU 020 027 
83Su 029 027 
83SW 036 027 
83SU 009 040 
83SU 001 027 
83Su 007 027 
83Su 001 027 
83551 001 027 
79NU 027 016 
79NW 039 016 
79NU 018 016 
79NU 016 017 
79851 054 017 
82SU 064 012 
82SU 030 004 
9osu 194 016 
9osw 182 016 
90sn 085 020 
9osu 084 020 
9osu 050 016 
9osw 174 016 
88SU 065 007 
88SU 063 007 
88SV 031 007 
88SU 053 007 
88SU 032 007 
P8SU 043 007 
86NW 054 109 
86~~ 025 095 
86NU 077 234 
86NU 033 126 
86NW 03s 049 
86NY 022 of3 
86NW 042 104 
86~~ 072 041 
79su 067 010 
88SU 059 076 
88SW 049 016 
88SW 040 01s 
88SV 032 014 
88Sbi 050 011 
88SU 084 013 
87Su 068 006 
75NU 155 012 

SPA BED EX -- --- -- 

070 027 SC 
060 027 SC 
014 027 SC 
065 027 SC 
020 027 SC 
062 027 SC 
033 027 SC 
024 027 SC 
026 027 SC 
021 027 SC 
032 027 SC 
017 016 SC 
037 016 SC 
016 016 SC 
025 017 SC 
027 017 SC 
004 004 S 
019 004 S 
040 016 S 
007 016 S 
027 016 S 
029 016 S 
033 016 S 
OS3 016 S 
014 007 s 
055 007 S 
026 007 S 
026 00-f S 
029 007 S 
041 007 S 
019 005 SC 
002 009 SC 
013 009 SC 
012 009 SC 
011 006 SC 
010 006 SC 
021 008 SC 
015 005 SC 
005 001 SC 
036 016 SC 
005 016 SC 
031 015 SC 
076 014 SC 
006 011 SC 
048 013 SC 

001 SC 
020 012 SC 

NE 
NE 
NE 
NE 
NE 
EW 
EY 

NW 
NW 
NU 
NY 
NW 
NW 
EW 
ER 
EW 
EW 
EW 
EW 
EU 
EW 

NV 
NW 
NW 
NU 
NU 
Nii 

NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
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&A w-w 

13s N06E 
135 N06E 
13s N80E 
13s N80E 
13s N80E 
135 15802 
13s N80P 
135 N8OP 
136 N7OU 
136 N70U 
136 N70U 
136 N7OU 
136 N70U 
136 N70W 
137 N78U 
137 197821 
137 N78W 
137 N78U 
137 N78U 
137 N78U 
138 N80E 
138 N80E 
138 NSOE 
138 N80E 
138 N46U 
135 NOUU 
138 N15U 
138 NlSU 
138 N80E 
138 N80E 
138 N80E 
139 NSSU 
139 85511 
139 N55U 
139 NSSU 
139 N55U 
139 N5SU 
139 NSSU 
139 NSSU 
139 NS5U 
139 N72E 
139 N72E 
139 N72E 
140 N87E 
140 N87E 
140 N87E 

STRI w--w DIP -M-B 

75NY 
7SNU 
86NU 
86NU 
86NU 
86NU 
86NU 
86813 
7sNE 
75NE 
75NE 
75NE 
75NE 
75833 
9osw 
9osu 
9osu 
9osu 
9osw 
90sa 
82NU 
82~~ 
82NU 
82NU 
86NE 
67SU 
78SW 
78SU 
82~~ 
82811 
82Nu 
8OSU 
8OSU 
80SU 
8OSU 
8OSW 
8OSW 
80SU 
8OSu 
8OSR 
8SSE 
85SE 
8SSE 
85NU 
8SNW 
85 NV 

LNG DTH SPA -em w-e --- BED --- zx 

071 015 023 015 SC 
065 017 017 SC 
110 030 038 001 SC 
104 027 013 001 SC 
OS7 018 023 001 SC 
074 084 011 001 SC 
213 096 015 001 SC 
179 075 025 001 SC 
146 020 022 009 s 
023 003 017 003 s 
176 013 035 0@3 s 
123 023 036 007 s 
079 006 029 006 S 
065 009 028 006 S 
103 014 007 014 s 
126 024 021 024 S 
043 032 014 012 s 
103 023 016 013 s 
001 015 016 016 s 
031 043 013 020 s 
057 111 057 111 s 
079 062 012 062 S 
030 02s 021 062 S 
128 083 083 S 
OS2 060 060 .S 
056 064 038 112 s 
029 063 020 063 S 
072 OS3 032 053 s 
020 033 010 001 s 
008 030 003 001 s 
010 02s 010 001 s 
294 011 064 001 s 
183 005 032 001 s 
031 002 032 001 s 
037 OQ/3 022 001 s 
030 018 029 018 S 
045 008 008 008 S 
063 018 008 018 S 
104 008 043 008 S 
091 015 034 015 s 
062 024 030 024 S 
062 021 019 018 s 
082 023 010 005 s 
540 010 068 001 s 
429 010 012 001 s 
092 012 127 001 s 

140 N87E 85NU 364 016 087 001 s 

ST - LO g_F -- 

NO OT 
NO OT 

El? NO OT 
EW NO OT 
EU NO OT 
EW NO OT 
EW NO OT 
EU NO OT 

NO OT 
NO OT 
NO OT 

/ NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 

' NO OT 
MO OT 

EW so OT 
EW SO OT 
EW SO OT 
EW SO OT 
NW SO OT 

SO OT 
SO OT 
SO OT 

EIi SO OT 
EW so OT 
EW SO OT 
NW SO OT 
NW SO OT 
NW SO OT 
NU SO 0-F 
NW SO OT 
NW SO OT 
NW SO OT 
NW SO OT 
NW SO OT 

SO OT 
SO OT 
SO OT 

EW SO OT 
FIW SO OT 
EW SO OT 
EU SO OT 
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STA STRI -- ---- 

140 1987E 
140 N87E 
140 N87E 
140 103E 
140 NO3E 
140 N03E 
140 N87E 
140 bJ87E 
140 N87E 
140 1187E 
140 ?J87E 
140 N87E 
140 N87E 
140 N87E 
141 N67w 
141 N67U 
141 N67Y 
141 N67W 
141 N67H 
141 N67Y 
141 N67R 
141 N67W 
141 N67R 
141 N67W 
141 N67bJ 
141 N675I 
141 N67ii 
141 N30E 
141 N302 
141 N30E 
141 iv30E 
141 N30E 
141 N30E 
141 N30E 
142 N83E 
142 R83E 
142 N83E 
142 N83E 
142 N83E 
142 N83E 
142 N83E 
142 N83'E 
142 N83E 
142 N83E 
142 N83E 
142 N83E 

DIP w-s- 

85~3i 
85NU 
85NU 
84SE 
84SE 
84SE 
8SNW 
85NU 
85l'iW 
85??a 
85NW 
R5NW 
85?iU 
85Nfi 
9osw 
9osu 
9osw 
9osw 
90SU 
9osw 
9osw 
9osw 
9osu 
9osu 
9osu 
9OSY 
9osw 
90NU 
90NU 
90NW 
90NW 
90NH 
90NW 
90NU 
83SE 
83~~ 
83SE 
83SE 
83SE 
83SE 
83SE 
83SE 
83SE 
83sE 
a3s3z 
83SE 

LNG DTH --- s-w 

134 001 
182 003 
163 005 
084 012 
070 007 
136 006 
268 025 
182 019 
204 022 
255 027 
246 025 
217 024 
229 025 
242 025 
180 009 
214 009 
131 009 
108 009 
224 009 
224 009 
182 009 
156 009 
130 009 
100 009 
077 009 
069 009 
065 009 
071 005 
073 005 
302 012 
352 012 
260 012 
134 012 
093 012 
073 00,s 
067 065 
107 
093 
134 
087 
088 
102 
080 
131 
112 
171 

142 N83E 83 SE 103 

SPA BED EX w-m w-e -- 

007 001 S 
024 001 S 

001 S 
028 001 S 
050 001 S 
014 001 S 
003 001 S 
008 001 S 
027 001 s 
095 001 S 
083 001 S 
008 001 S 
010 001 S 
114 001 S 
027 009 S 
030 009 S 
043 009 S 
026 009 S 
015 009 S 
027 009 S 
017 009 S 
016 009 S 
014 009 s 
019 009 s 
009 009 S 
011 009 S 
013 009 S 
048 005 S 
044 005 S 
052 012 S 
030 012 S 
021 012 S 
042 012 S 

012 S 
012 005 S 
062 005 S 
072 S 
015 S 
043 S 
049 S 
084 S 
042 S 
051 S 
031 S 
039 S 
039 s 
058 S 

ST LO Q 

EW SO C?? 
EW SO OT 
"W SO OT 

so OT 
so OT 
SO OT 

EW SO C)T 
EW SO OT 
EW SO OT 
EU SO OT 
EY SO OT 
EH SO OT 
EW so OT 
EW SO OT 

SO OT 
SO OT 
SO OT 
so OT 
SO OT 
SO OT 
SO OT 
SO OT 
SO OT 
so OT 
so OT 
SO OT 
SO OT 

NE SO OT 
NE SO OT 
NE SO OT 
NE SO OT 
NE SO OT 
NE SO OT 
NE SO OT 
EM SO OT 
EW SO OT 
ER so OT 
EU SO OT 
EW SO OT 
EW SO OT 
EW SO OT 
EV SO OT 
EW SO OT 
EW SO OT 
EW SO OT 
EW SO OT 
FW SO CJT 
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STA a- STRI em- 

142 N83E 
142 N83E 
142 N83E 
142 N13'Y 
142 N139 
142 N13V 
142 N13W 
142 N13H 
142 N130 
142 N12E 
142 N12E 
142 1P12E 
142 N75U 
142 N75Y 
142 t?75u 
142 b175w 
142 N 75W 
143 N45W 

.143 N45fl 
143 N45W 
143 N45V 
143 N45W 
143 N45Y 
143 N45W 
143 N45W 
143 N68E 
143 N68E 
143 N68E 
,143 N 682 
143 N65U 
143 N65U 
143 N65W 
143 N65W 
143 N65R 
143 N65W 
143 N65a 
143 N65W 
144 N28E 
144 N28E 
144 8282 
lU4 N28E 
144 N28E 
144 b128E 
144 N28E 
144 lV28E 
144 N28E 
144 N46id 

DIP L N G DTB SPA BED a--- s-e -- e-w w-w ,Ex sr Lo_ CI! 

83SE 
83SE 
83SE 
73sv 
73SU 
73sw 
73sw 
73sw 
73sFI 
70NW 
JONW 
70NW 
84NE 
RUNE 
84NE: 
84NE 
84NE 
64SW 
64SW 
64SW 
64 SW 
64SU 
64SU 
64S% 
64SW 
75NW 
75NW 
75NW 
75lvW 
84SW 
84Sl7 
84SU 
84SW 
84S1 
84SU 
84SW 
84SY 
90NW 
9ONW 
90NU 
90NU 
90#W 
90NW 
90NW 
90N U 
90NW 
9osw 

094 060 S ESI SO OT 
110 045 S EW SO OT 
125 039 S EW SO OT 
063 010 S SO OT 
029 013 s so OT 
109 013 S SO OT 
141 012 026 012 S SO OT 
095 0 13. S so OT 
064 007 003 007 s SO OT 
072 014 019 014 s SO OT 
284 011 014 011 s SO OT 
141 012 031 012 s SO OT 
013 007 031 007 s SO OT 
010 010 072 010 S SO OT 
030 009 036 009 S so OT 
017 009 029 009 s SO OT 
011 009 036 009 S SO OT 
030 007 012 007 s NW SO OT 
027 007 011 007 s NW. so OT 
041 007 016 007 S NW SO OT 
029 007 006 007 S NW SO OT 
057 011 037 011 S NCI SO OT 
023 011 013 011 S NW SO OT 
025 011 027 011 S NW SO OT 
056 020 042 020 S NV SO OT 
042 007 028 007 S SO OT 
018 007 029 007 s so OT 
052 007 023 007 S SO OT 
032 020 011 020 s SO OT 
034 011 026 011 s SO OT 
016 011 012 011 s SO OT 
042 007 017 007 S SO OT 
031 00s 034 00s s SO OT 
057 007 025 007 S SO OT 
025 Ot7 023 017 S SO OT 
038 017 010 017 S SO OT 
036 015 012 015 S SO OT 
120 018 S NE RR OT 
134 019 S NE BR OT 
172 024 S NE FR OT 
234 023 S NE BP OT 
186 023 S NE BR OT 
100 016 S NE BR OT 
089 014 S NE BR OT 
115 012 S NE BR OT 
140 013 S NE BR OT 
045 082 S NW BB OT 
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STA STRI -w --I DIP LNG --em m-B 

144 N46W 9osu 130 
I44 N46W 9osu 090 
144 N46W 9osu 090 
145 N25E 65SE 
145 N72U 8JNE 
145 NlOE 70SE 
145 N80E 90NU 
145 N25E 65SE 
145 825?? 65SE 
145 N25E 65SF 
145 N25E 65SE 
145 N25E 65SE 
145 N25E 65SE 
145 N45U 88Sw 058 
145 N45W 88SU 088 
145 N45U 88SW 020 
145 N45U 88s 030 
145 N45Y 88SU 012 
146 N70U 86SW 070 
146 NJOU 86SU 016 
146 N7OU 86s~ 089 
146 N70U 86SW 083 
146 NJ051 86SW 045 
146 N70U 86SU 040 
146 N70U 86SU 059 
146 N70U 86SW 065 
146 N84U 80NE 052 
146 N84Y 80NE 076 
146 N84U 80NE 063 
146 N7OU i36SW 068 
146 N70U 86SU 057 
146 N84U 80~ 080 
146 B84U a6NE 070 
146 N84U 80NE 061 
146 B84Y 86Nf 073 
146 N84U 86NE 062 
146 NJOU 86SW 098 
147 NRSU 78NE 070 
147 N85U 78NE 061 
147 N85W 78NE 052 
147 N85U 78NE 032 
147 N85W 79NE 028 
147 N85U 78~~ 044 
147 N85U J8NF 056 
147 N85U 78NE 083 
147 N85W 78NF 079 
147 N85W 7RNE 075 

DTH SPA S-B a-- 

017 
017 
024 

070 
092 
060 
035 
024 
031 

022 128 
022 103 
020 032 
920 090 
020 071 
048 027 
010 042 
010 010 
010 
020 015 
016 067 
014 036 
012 038 
020 068 
041 049 
015 019 
014 035 
014 074 
022 028 
012 014 
012 019 
006 021 
Ott? 048 
022 089 
030 037 
030 043 
030 038 
030 033 
030 031 
030 028 
030 032 
030 '043 
030 055 
030 027 

BED --a 

022 
022 
020 
020 
020 
012 
010 
010 
010 
005 
003 
003 
003 
020 
020 
015 
014 
014 
022 
012 
012 
006 
012 
022 
030 
030 
030 
030 
030 
030 
030 
030 
030 

xz 

S 
S 
S 
S 
S 
S 
s 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
s 
s 

“s 
S 
S 
S 
S 
S 
S 
s 030 - 

GP -- 

CT 
OT 
OT 
@T 
OT 
OT 
OT 
CT 
@? 
OT 
OT 
c!- .a 
OT 
OT 
OT 
OT 
OT 
OT 
i?T 
?T 
:J 7 

'T 
)T 

T 

OT 
OT 
OT 
OT 
OT 
GT 
@T 
r, '7; 
0 T 
i?T 
C?T 
OT 
OT 
OT 
I)T 
(::I T 
0 T 
OT 
!y T 
c;;T 
CT 
0:: 
CT 
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STA STRI -- w-w- 

147 N8521 
147 N6SW 
147 N6SB 
148 N8OE 
148 N8OE 
148 N80E 
148 N8OE 
148 N80E 
148 N80E 
148 N80B 
lh8 N43U 
148 N43Y 
l4R N43Id 
148 N43li 
14R N43W 
149 N43U 
149 N44V 
149 ??44u 
149 N44V 
149 N44W 
149 N44W 
149 N44U 
149 N44SI 
149 N44W 
149 N44Y 
149 N44V 
149 N60W 
149 N60W 
149 N6OW 
149 N60W 
149 N6OW 
149 N60FI 

DIP a--- 

78Nr 
9osu 
9osu 
90NU 
9019 
90NW 
gONIt 
90NU 
9ONU 
90NW 
?7SW 
87SU 
R?SW 
87SW 
87SW 
87SW 
RSRE 
8SNE 
8SNE 
RSNE 
85~~ 
8SNE 
8SNE 
8SNE 
8SNE 
8SNE 
01551 
4lSW 
41su 
47sw 
41su 
41su 

LNG e-w 

082 
013 
032 
039 
079 
029 
02s 
039 
007 
031 
024 
021 
030 
069 
061 
OS0 
025 
022 
016 
032 
033 
023 
029 
03s 
028 
02s 
027 
024 
018 
035 
016 
021 

DTH SPA BED m-e --- --- 

030 027 030 
022 013 022 
022 013 022 
025 027 007 
04s 021 009 
028 016 009 
01s 007 009 
012 020 009 
007 020 007 
007 019 007 
006 006 006 
006 009 006 
006 01s 006 
022 012 022 
012 013 012 
012 012 012 
012 009 012 
012 018 012 
012 014 012 
012 013 012 
012 011 012 
012 015 012 
012 016 012 
012 007 012 
012 013 012 
012 012 
020 016 007 
020 010 020 
007 017 007 
027 036 007 
037 017 012 
040 032 012 

El! 

S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S. 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 

ST LO GF -- -- -- 

EW NO OT 
NO OT 
NO OT 

EW NO OT 
EU NO OT 
EW NO OT 
EW NO OT 
EU NO OT 
EU NO OT 
EW NO OT 
NW NO OT 
NW NO OT 
NW NO OT. 
NW NO OT 
NW NO OT 
NW NO OT 
NW NO OT 
NW NO CT 
NU NO OT . 
NW NO OT 
NU NO OT 
NW NO C'T 
NU NO OT 
NW NO OT 
NW NO 07' 
NW NO OT 

NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
NO OT 
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APPENDIX C 

STATION LOCATIONS AT THE ALLEGHENY FRONT 
(in UTM Grid Coordinates) 

Key to Abbreviations: 

STA - station number 
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STA M-B LATITUDE --B-W 

001 4317.020 
002 4317.090 
003 4316..590 
004 4316,560 
005 4324.310 
006 4324,360 
007 4324.870 
008 431R.570 
009 4318,720 
010 4318.660 
011 4318.510 
012 4313.750 
013 4313.470 
014 4313.320 
01s 4313.120 
016 4314.670 
017 4314,740 
018 4314.610 
019 4314,460 
020 4314.280 
021 4309,770 
022 4309.s50 
023 4309,130 
024 4310.800 
02s 4307,000 
026 4313.210 
027 4313,760 
028 4318.500 
029 4314,090 

LONGITUDE -----e-e- 

646.880 
647,220 
647.850 
648,050 
648.460 
648.690 
649.130 
646.500 
647,550 
647.570 
648,280 
645.430 
646.070 
646.300 
646.420 
645.500 
64S,640 
646.050 
646.420 
646.640 
644,080 
643.560 
644,310 
646.980 
642.710 
647.910 
648,230 
650.010 
645.800 

/ 
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APPENDIX D 

ALLEGHENY FRONT DATA 

Key to Abbreviations: 

STA - station number 

STRI- joint strike 

DIP - joint dip 

SPA - joint spacing (in cm) 

LTH - unit: MPO = 
DCH = 

Pocono, DCK = Catskill, 
Chemung, DBS = .black shales 

LO - location with respect to the Petersburg 
lineament: IN = within, NO = north, 
so = south 

GR - group with respect to the Petersburg 
lineament: IN = within, OT = outside 

.’ 
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STA m-w 

001 
001 
001 
001 
001 
001 
001 
001 
001 
001 
001 
002 
002 
002 
002 
003 
003 
003 
003 
003 
003 
003 
003 
003 
003 
003 
003 
003 
003 
003 
003 
003 
003 
003 
003 
003 
003 
003 
003 
003 
003 
003 
003 
004 
004 
004 

STRI ---- 

N?OW 
N65W 
N71W 
N?OU 
N69E 
N?5E 
N?5E 
N69E 
N12E 
N30E 
N25E 
N78E 
N68E 
N?8E 
N68E 
N63W 
N69W 
N73W 
N63W 
N69U 
N73Ii 
N88W 
N86U 
N88V 
N27E 
N37E 
N28E 
N2?E 
N37E 
N28E 
N27E 
N3?E 
N28E 
N2?E 
N37E 
N28E 
N27E 
N37E 
N28E 
N27E 
N28E 
N27E 
N37E 
N86W 
N86W 
N86W 

DIP -w-w 

86SW 
9osu 
82SW 
86SU 
90SE 
87SE 
83SE 
90SE 
67SE 
72SE 
71SE 
S?SE 
67SE 
57SE 
67SE 
88NE 
9osw 
8SSW 
88NE 
9osw 
8SSU 
78SW 
64SU 
78SH 
37SE 
30SE 
33SE 
37SE 
30SE 
33SE 
37SE 
30SE 
33SE 
37s 
3PSE 
3‘3SE 
37SE 
3osF: 
33sEI 
37SE 
33SE 
37SE 
3os?? 
43SW 
43sw 
43sw 

S?A -- 

170 
16s 
044 
105 
112 
023 
OS3 
350 

019 
049 
103 
093 
105 
320 
OS0 
ORS 
130 
038 
058 
056 
200 
075 
090 
092 
097 
060 
057 
029 
021 
034 
046 
031 
061 
030 
070 
08s 
065 
031 
026 
032 
095 
094 
240 
190 
130 

LTH -WV j&A_0 c,g 

ME'0 IN IN 
PIP0 IN IN 
cl?0 IN IN 
HP0 IN IN 
flP0 IN IN 
MPO IN IN 
#PO IN IN 
MPO IN IN 
HP0 IN IN 
PlPO IN IN 
MPO IN IN 
DCR TN IN 
DCK IN IN 
DCK IN IN 
DCR IN IN 
DCK IN TN 
DCK TN IN 
DCX IN IN 
DCK IN IN 
DCK IN IN 
DCK IN IN 
DCK IN IN 
QCK IN IN 
DCK IN IN 
DCK IN I N 
DCK IN IN 
DCK IN TN 
DCK IN IN 
DCX IN 'IN 
DCR IN IN 
DCK IN IN 
DCK IN IN 
DCK IN IN 
DCK IN IN 
DCK IN IN 
DCR IN IN 
DCR IN IN 
DCK IN IN 
DCX IN IN 
DCK IN IN 
DCK IN IN 
DCK IN TN 
DCK IN IN 
DCH IN IN 
DC H rbi IN 
DCH TM IN 

004 N86U 43sw 055 DCH IN TN 
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STA --- 

004 
004 
004 
004 
004 
004 
004 
004 
004 
004 
004 
004 
004 
004 
004 
004 
004 
004 
004 
004 
004 
005 
005 
005 
005 
005 
005 
00s 
00s 
005 
005 
005 
005 
005 
005 
00s 
005 
005 
005 
005 
005 
005 
005 
005 
005 
006 

STRI DIP mm-- -w-w 

N86W 43sa 
N868 43su 
N86W 43sw 
N86W 43su 
NR6W 43SY 
NllW 39NE 
NllW 39NE 
NllW 39NE 
NllW 39NE 
N70W 69Sw 
N70W 71sw 
N70W 69SU 
N70W 71sw 
N70V 69SW 
N7OW 71ssi 
N70W 69SW 
N70U 71sw 
N70W 69SW 
N70W 71sw 
N70W 69SW 
N70W 71su 
H15E 87SW 
N14E 83SE 
N19E 76SE 
N15E 87SE 
N14E 83SE 
N52kJ 89SW 
N58W 89NE 
N51P 9osu 
N52R 89SW 
N58W 89NE 
N51W 9osw 
N52W 89SW 
N58W 89NE 
N51P 9osu 
N52U 8'sSW 
N58W 89NE 
NSlW 9osw 
N52U 89SW 
NBSW 84SsI 
N85W 84SW 
N8SU R4SW 
N85U 84SW 
N85U 84SW 
N85W R4SW 
N12E S8SE 

SPA --- 

030 
238 
157 
100 
050 
028 
033 
03s 
056 
024 
026 
015 
083 
055 
06-J 
044 
036 
ous 
047 
075 
066 
132 
370 
022 
230 
OS0 
066 
045 
042 
7 13 
310 
195 
110 
054 
020 
092 
078 
030 
115 
048 
03s 
030 
070 
OS0 
085 
086 

LTH LO G? --- -- -- 

DCH IN IN 
DCH IN IN 
DCH IN IN 
DCH IN IN 
DCH IN TN 
DCH IN TN 
DCH IN IN 
DCH IN TN 
DCH IN TN 
DCH IN I M 
DCH TN T N 
DCH IN IN 
DCH I M I N 
DCH IN IN 
DCH IN IN 
DCH IN TN 
DCH IN I ?J 
DCH IN I?! 
DCH IN TN 
DCH I N jN 
DCH IN IN 
iMP0 NO OT 
MPO NO OT 
??PO NO OT 
BP0 NO OT 
HP0 NO OT 
HP0 NO OT 
MPO NO OT 
MPO NO OT 
MPO NO OT 
MPO NO OT 
#PO NO OT 
MPO NO OT 
M?O NO OT 
npo NO OT 
MPO NO OT 
HP0 NO OT 
MPO NO OT 
HP0 NO OT 
M?O NO OT 
MPO NO OT 
MPO NO OT 
M P 0 NO OT 
MPO NO OT 
MPO NO OT 
DCK NO OT 

006 N12E 61SE 300 DCK NO OT 
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STA STRI w-w e--w 

006 N19E 
006 N12E 
306 N44W 
006 N43W 
006 N48tI 
006 N4UY 
006 N44U 
006 N43W 
006 N48W 
006 N85E 
006 N859 
006 N85E 
006 N85W 
006 N85E 
006 N8SW 
006 N85E 
006 N85W 
007 N84E 
007 N85E 
007 N84E 
007 Nr35E 
007 N84F 
007 N85E 
007 N84E 
007 N35W 
007 N40W 
007 N35U 
007 N40U 
007 N3Si.l 
007 N4OW 
007 N12E 
007 N13E 
007 N09E 
007 N12E 
007 N13E 
008 N52W 
008 N50V 
008 N52W 
008 N50W 
008 NlOE 
008 a1olz 
008 NlOE 
008 NlOE 
008 NlOE 
008 N83E 
008 N84E 
008 N83E 

DIP -w-m 

54SE 06s DCK NO OT 
58AQ 380 DCK NO OT 
90lVE 250 DCK NO OT 
90NE 084 DCK NO OT 
88NE 068 DCK NO OT 
90NE 089 DCR 'NO OT 
90NE 086 DCK NO OT 
90NE 178 DCK NO OT 
88NE 361 DCK NO OT 
75NW 030 DCR NO OT 
80NE 028 DCK NO OT 
75NW 250 DCK NO OT 
SONE 125 DCK NO OT 
75NW 222 DCK NO OT 
80NE 180 DCK NO OT 
75NU 030 DCK NO OT 
80NE 221 DCK NO OT 
87SE 120 DCK NO OT 
82SE 043 DCK NO OT 
87SE 148 DCK NO OT 
82SE 050 DCK NO OT 
97SE 100 DCK NO OT 
82SE 150 DCK NO OT 
82SE 110 DCK NO OT 
80NE 134 DCK NO OT 
85NE 110 DCK NO OT 
80N? 115 DCK NO OT 
85NE 180 DCK NO OT 
RONE 114 DCK NO OT 
85NE 128 DCK NO OT 
5OSE 092 DCK NO OT 
5OSE 150 DCK NO OT 
60SE 180 DCR NO OT 
SOSE 212 DCK NO OT 
5,0SE 250 DCK NO OT 
90NE 053 MPO NO OT 
90NE 080 ?lPO NO OT. 
90NE 075 t!PO NO 07 
90NE 200 MPO NO OT 
70SE 105 NPO NO OT 
70SE 180 HP0 NO OT 
70SE 085 flP0 NO OT 
70SE 07s ?lPO NO OT 
70SE 040 MPO NO OT 
90NW 150 flPO. NO OT 
90N W 055 NPO NO OT 
90NW 064 HP0 NO OT 

SPA LTH -LO GE -- -we -- 
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STA -em 

008 N84E 90N U 
008 N83E 89NY 
008 I?35w 90NE 
008 N41R 90NE 
008 u36W 90NE 
008 N41U 90NE 
008 N36W 90NE 
009 N82W 88NE 
009 N88E 88NW 
009 N88f 88NW 
009 N88E 88NW 
009 N88E 88NW 
009 N88E 88NW 
009 NOSW 88SU 
009 NOOU 88SU 
009 NOSH 88SY 
009 HOOU 80SY 
009 NOSU 88SV 
009 NOOW 88SW 
009 NOSW 88SW 
009 NOOW 88SW 
010 N40E 79s E 
010 N32E BOSE 
010 N40E 79SE 
010 N28E 72RW 
010 N25E 56SE 
010 N25P 67SE 
010 N28E 72NU 
010 N25F 56SE 
010 N25E 67SE 
010 N28E 72NW 
010 N78W 80N-E 
010 N83U 8asw 
010 N78W 77NE 
010 H80U Rj3NE 
010 N78W 8'ONE 
010 N83W 838SU 
010 N78W 778B 
010 N80id 88NE 
010 N78W 80NE 
010 N5OW 72NE 
010 NSOW 72NE 
011 N32E 53SE 
011 N32E 53SE 
011 N32E 53SE 
011 Fi32E 53SF 

STRI ---- DIP -m-q SPA -- 

175 
150 
060 
045 
070 
035 
060 

050 
600 
350 
160 
150 
180 
25O 
180 
065 
200 
025 
072 
098 
073 
200 
150 
180 
073 
030 
078 
055 
OS4 
044 
027 
100 
079 
200 
230 
100 
054 
288 
070 
200 
260 
100 
200 
180 
060 

LTH LO c;g B-v -- 

YPO NO OT 
NPO NO OT 
MPO NO UT 
PIP0 NO OT 
!lPO NO OT 
PlPO NO OT 
YPO NO OT 
DCK NO OT 
DCK NO OT 
DCK NO OT 
DCK NO OT 
DCK NO QT 
DCK NO OT 
DCK NO OT 
DCK NO OT 
DCK NO OT 
DCK NO OT 
DCK NO OT 
DCR NO PT 
DCK NO OT 
DCK NO OT 
DCK NO OT 
DCK NO OT 
DCK NO OT 
DCK NO OT 
DCK NO OT 
DCK NO OT 
DCK NO OT 
KK NO OT 
DCK NO OT 
DCK NO OT 
DCK NO OT 
DCK NO UT 
DCK NO OT 
DCK NO OT 
DCK NO OT 
DCK NO OT 
DCK NO OT 
DCK NO OT 
DCK NO OT 
DCK NO OT 
DCK NO OT 
DCH NO OT 
DCH NO OT 
DCH NO OT 
DCH HO OT 

011 N32E 53SE 150 DCH NO OT 
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STA w-w 

011 
011 
011 
011 
011 
011 
011 
011 
011 
011 
011 
012 
012 
012 
012 
012 
012 
012 
012 
012 
012 
012 
012 
012 
012 
012 
012 
012 
012 
012 
012 
012 
012 
012 
013 
013 
013 
013 
'513 
013 
013 
013 
013 
013 
013 
013 
OlU 

STRI B-w- 

NR3P 
N77W 
N83Ff 
N77W 
N83W 
N77W 
N83U 
N77W 
N83W 
N16E 
Nl6E 
N42w 
N45W 
N39W 
NSOW 
N42W 
N45W 
N39U 
N50W 
N42w 
N45W 
N39W 
N28E 
N29E 
N24E 
N28E 
N28E 
N24E 
NlOE 
NlSE 
NlOE 
!?15E 
NlOE 
NlSE 
N75W 
N75W 
N75W 
N74W 
N30E 
N30E 
N30E 
N30E 
N30E 
N30E 
N30E 
N30E 

!xP- SPA w-e 

9osw 050 
9osw 070 
9osu 050 
9osu 095 
9osw 040 
9osw 110 
9osu 150 
9osw 110 
9osw 080 
70SE 170 
70SE 120 
89SW 062 
88SW 055 
9osw OR8 
RSSU 043 
R9SW 110 
88SW 085 
9osw 120 
8SSW 075 
89SW 130 
883'13 068 
9osv 049 
90SE 080 
80SE 060 
85SE 110 
90SE 074 
80SE 096 
85SE 060 
7SSE 042 
90SE 055 
7SSE 040 
90SE 027 
75SE 080 
90SE 060 
$6NE 048 
86NE 095 
86NE 105 
86NE 047 
53SE 0.57 
53SE 052 
53SE 045 
53SE 049 
53SE 059 
53SE 083 
53SE 048 
53SE 045 

LTH I 0 -;- 2, gg 

DCFI NO OT 
DCH NO OT 
DCH NO OT 
DCH NC' OT 
DCH NO OT 
DCH NO OT 
DCH NO OT 
DCH NO OT 
DCH NO OT 
DCH K;o OT 
DCH NO OT 
MPO IN I M 
MPO TN TN 
HP0 IN IN 
l¶PO IN IN 
HP0 IN I N 
HP0 IN TN 
npo IN IN 
MPO IN SIN 
HP0 IN IN 
HP0 IN IN 
HP0 IN IN 
npo IN TN 
HP0 IN IN 
HP0 IN TN 
MPO IN TN 
HP0 IN IN 
MPO I 11 I w 
HP0 IN IN 
KPO IN IN 
KPO TN IN 
FIPO IN IN 
HP0 IN TN 
HP0 IN IN 
DCK IN IN 
DCK IN IN 
DCK IN IN 
DCK TN IN 
DCK IN IN 
DCK IN IN 
DCK IN IH 
DCK IN TN 
DCK IN IN 
DCK TN IN 
DCK IN TN 
DCK IN IN 

N65W 86Sw 150 DCK IN TN 
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STA v-m 

014 
014 
014 
014 
014 
014 
014 
014 
014 
014 
014 
014 
014 
014 
014 
014 
014 
014 

* 014 
014 
014 
014 
014 
015 
015 
01s 
015 
01s 
01s 
01s 
01s 
015 
0?5 
015 
015 
015 
076 
016 
016 
016 
016 
016 
016 
016 
016 
016 

STRI w-m- 

N65a 
N65w 
N648 
N65Y 
N6SP 
N65id 
N6SY 
NO8E 
N08E 
NO 8E 
N08E 
N08E 
N35E 
N35E 
N35E 
N35E 
N3SE 
N35E 
N3SE 
N35E 
N88W 
N88U 
N88R 
N8StJ 
N85w 
N85U 
N8SW 
N85U 
N02E 
N02E 
N02E 
NO29 
NOZE 
NOZF 
No2E 
N02E 
N18E 
NZOE 
NlRE 
N20E 
Nl8E 
B20E 
N18E 
NZOE 
N18E 
NZOE 

DXP $DA ;;A, LTH s-w- w-e L,o CI! 

9os1 240 DCK IN IN 
86SW 090 DCK IN JN 
9OSB 100 DCK IN IN 
86SU 030 DCK IN IN 
86SW 030 DCK IN IN 
9osu 080 DCK IN IN 
86SU 120 DCK TN IN 
78NU 040 DCR IN IN 
78NU 040 DCK IN TN 
78NW 100 DCR IN TN 
78~51 100 DCK IN TN 
78NW 090 DCK IN I El 
SSSE 0 39 DCK IN TN 
55sw 045 DCK IN IN 
55sw 030 DCK TN IN 
55s w 050 DCK IN IN 
SSSY 040 DCK IN IN 
5538 050 DCK IN IN 
55su 063 DCR IN IN 
55su 049 DCK IN IN 
60SW 039 DCK IN I N 
6OSU 022 DCK IN TN 
6OSU 030 DCK IN IN 
88Sa 026 DCH IN IN 
88SW 034 DCH IN TN 
88SY 026 DCH IN IN 
88SW 033 DCH IN IN 
88SW 080 DCH ItJ IN 
27SE 020 DCH IN IN 
27SE 030 DCH IN IN 
27SE 038 DCH TN IN 
27SE OS5 DCH IN IN 
27SE 038 DCH IN IIN 
27SE 024 DCH IN IN 
27SE 025 DCA IN IN 
ZISE 050 DCH IN IN 
78SE 081 DCK IN IN 
70SE 008 DCK IEi IN 
78SE 016 DCK IN IN 
70SE 040 DCK IN IN 
78SE 045 DCK IN TN 
70SE 040 DCK IN IN 
78SE 035 DCK IN IN 
7OSE 080 DCK IN TN 
70SE 045 DCK IN IN 
70SE 110 DCK IN IN 

016 N26W 74NE 068 DCK TN TN 
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STA W-B 

016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
017 
017 
017 
917 
077 
017 
017 
017 
017 
018 
018 
018 
018 
018 
018 
018 
018 
018 
018 
018 
018 
01s 
018 
018 

STRI --- 

N26U 
N26U 
N26Q 
N85W 
N8SW 
N85W 
N8SE 
N85W 
l?RSW 
N85W 
185W 
N85W 
N8SW 
NSSY 
N85W 
N85W 
N85U 
N85Y. 
N85W 
N85U 
N8SW 
N85W 
N85W 
N82E 
NlOE 
NlOE 
NlOE 
NlOE 
NlOE 
N45Y 
N45W 
N45W 
N80M 
N800 
N80W 
N80W 
N80W 
N80W 
N80W 
N50E 
1050E 
R50E 
N50E 
N50P 
NSOE 
N5OE 

DIP --- 

74NX 
74NE 
74NE 
90sw 
9osw 
9osw 
75SE 
9osw 
9osu 
9osw 
9osw 
9osw 
9osw 
9osw 
9osw 
9OSW 
9OSY 
9osw 
9osw 
9osw 
9osw 
9osw 
9osw 
90SE 
75SE 
75SE 
75SE 
75SE 
75SE 
9osu 
9osw 
9OSH 
86NE 
86NE 
8$NE 
'86NE 
86NE 
86NE 
86NE 
62SE 
62SE 
62SE 
62SE 
62SE 
62SE 
62SE 

SPA --- 

074 
050 
022 
025 
015 
043 
030 
027 
016 
012 
023 
026 
038 
032 
052 
033 
041 
075 
053 
035 
025 
030 
120 

070 
0 36 
073 
04s 
073 
090 
110 
080 
020 
053 
040 
045 
042 
023 
080 
076 
023 
029 
040 
078 
OS8 
060 

LTH e-s 2 G_R 

DCK IN IN 
DCK IN IN 
DCK TN IN 
DCK TN TN 
DCK IN IN 
DCK IN IN 
DCK IN IN 
DCK IN TN 
DCK IR TN 
DCK IN IN 
DCK IN IN 
DCK IN TN 
DCK IN IN 
DCK TN IN 
DCK IN I M 
DCK IN IN 
DCK IN IN 
DCK IIN IN 
DCR IN JN 
DCK IN IN 
DCK IN IN 
DCR IN TN 
DCK IN IN 
DCK IN TN 
DCK IN IN 
DCK IN IN 
DCK IN IN 
DCK TN IN 
DCK IN IN 
DCK IN IN 
DCK IN IN 
DCK IN IN 
DCK IN IN 
DCK IN IN 
DCK IN IN 
DCK IN IN 
DCK IN IN 
DCK IN IN 
DCK IN TN 
DCK TN TN 
DCK IN IN 
DCK IN IN 
DCK IN IN 
DCK IN TN 
DCK IN IN 
DCK TN I M 

NSOE 62SE 100 DCK IN TN 
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S'-f'A -2-m 

019 
019 
019 
019 
019 
019 
019 
019 
019 
019 
019 
019 
020 
020 
020 
020 
020 
020 
020 
020 
020 
020 
020 
020 
020 
021 
021 
021 
027 
021 
021 
021 
021 
021 
021 
021 
021 
021 
022 
022 
022 
022 
022 
022 
023 
023 
023 

STRI D‘IP ---- B--e 

N85W 

N'iOE 21NW 

83SU 

090 

060 
P85W 8359 082 
N85U 83SW 060 
YSSU 8339 040 
N85U 83SH 023 
N85U 83SW 040 
N85W 83SW 150 
N85U 83SW 150 
N8SW 83SW 040 
N85W 83SW 018 
N85U 83SU 028 
as5w 83SW 032 
N80W 9osw 070 
N80W 9osw 050 
N80W 9osw 040 
N80W 9osu 020 
N80U 9osw 050 
N80W 9osw 040 
N80W 9osw 080 
NROW 90SW 020 
NSOW 90sa 040 
NlOE SOSE 020 
NlOE SOSE 020 
NlOE SOSE 020 
NlOE SOSE 040 
N15E 66SE 110 
Nl5E 66SE 17s 
NlfE 66SE 080 
N50W 80HE 150 
N50W RONE 120 
N50W ROUE 120 
NSOW 80NE 070 
NSOW 80YE 050 
N50V 80NE 070 
NSOW apa E 200 
NSOW 80NE 175 
NSOU 80NE 075 
N50W 80NE 250 
N40E 70SE 300 
N40E 70SE 175 
N45U 88NE 070 
N45U 881PE 300 
N45W 88NE 250 
N45W 88NE 150 
NSOE 21NW 070 
NSOF 21NW 075 

SPA -em LTH LO --- -- 

DCK 

GS 

DCK IN IN 

SO OT 

DCK IN IN 
DCK TN IN 
DCK IN IN 
DCK IN IN 
DCK IN IN 
DCK TN IN 
DCK IN IN 
DCK IN IN 
DCR IN IN 
DCX IN IN 
DCK IZB IN 
DCH TN IN 
DCH IN IN 
DCH IN TN 
DCH TN IN 
DCH IN IN 
DCH IN IN 
DCH IN IN 
DCH IN IN 
DCH IN TN 
DCH IN IN 
DCH IN IN 
DCH IN IN 
DCA TN IN 
BP0 so OT 
HP0 SO OT 
rlP0 so OT 
llP0 SO OT 
HP0 so 0': 
UP0 SO OT 
ileo so OT 
NPO SO OT 
NPO SO OT 
!lPO SO OT 
HP0 SO OT 
HP0 SO OT 
HP0 SO OT 
DCK SO OT 
DCR SO OT 
DCK SO OT 
DCK SO OT 
DCK SO OT 
DCK SO OT 
DCK SO OT 
DCK SO QT 
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STA STRI DIP -a- ---- w-e 

023 N50E 21NW 
023 NSOE 2lNFI 
023 NSOE 21NU 
023 NS?‘if 9osu 
023 NSlW 9osw 
023 N51W 9osu 
023 N51W 9OSU 
023 N5lW 9osu 
023 N5lU 90SR 
023 N51W 9osv 
023 NSlW 90sn 
023 N51U 9osu 
O23 N34E 53NU 
024 NRlW 89NE 
024 N81W 89NE 
024 NRlV 89NE 
02U N8lW 89NE 
024 N81W 89NE 
02k N8lW 89NE 
024 N81W 89NE 
02:. N81W 89NE 
0 2 !.. N81U 89NE 
024 N81Y 89NE 
024 N8lW 89N E 
G24 N81W 89NE 
0 2 4 t?l6E 76Na 
324 N16E 76NV 
024 N16E 76~~ 
024 N16E 76NU 
024 N16E 76NU 
024 N16E 76NU 
024 Nl6E 76NW 
324 Nl6E 76NW 
024 N16E 76NU 
024 N16E ?AjNU 
025 NSOU 54su 
0 2 5 NSOY 54sw 
025 N5oW 5459 
02s N5OW 54sa 
025 w5ow 54sw 
025 NSOW SYSU 
0 2 5 N50U 54SU 
025 NSOU 54sa 
025 t?50U 54sw 
025 N50Q 54sw 
a25 NSOW 54SU 
025 N5OW 54su 

SPA --- 

200 
040 
060 
160 
060 
075 
100 
070 
080 
030 
150 
300 

057 
060 
OS4 
035 
067 
115 
100 
037 
150 
115 
075 
105 
160 
075 
169 
065 
175 
160 
120 
07@ 
070 
100 
018 
018 
016 
019 
017 
017 
022 
017 
015 
014 
013 
009 

LTH --- 

DCK 
DCK 
DCK 
DCK 
DCK 
DCK 
DCK 
DCK 
DCK 
DCK 
DCK 
DCK 
DCF 
DCH 
DCH 
DCH 
DCH 
DCA 
DCH 
DCH 
DCH 
DCB 
DCH 
DCH 
DCH 
DCH 
DCH 
DCH 
D,CH 
DCH 
DCH 
DCH 
DCH 
DCH 
DCH 
DBS 
DBS 
DBS 
DBS 
DBS 
DBS 
DES 
DBS 
DRS 
DBS 
DBS 
DBS 

L,o 

SO 
so 
so 
SO 
so 
so 
SO 
SO 
so 
SO 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
SO 
so 
so 
so 
so 
SO 
so 
so 
SO 
so 
so 
so 
so 
so 
so 
so 

GR -- 

OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT ' 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
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STA --- 

025 
025 
025 
025 
025 
025 
025 
025 
025 
025 
026 
026 
026 
026 
026 
026 
026 
026 
026 
026 
026 
026 
626 
026 
026 
026 
026 
026 
026 
027 
027 
027 
027 
927 
027 
027 
027 
027 
027 
027 
027 

. 927 
027 
027 
028 
028 

STRI DIP ---- SPA ---- --- LTH LO gg --- -- 

N85W 30NE 030 DBS SO OT 
NS5U 30NE 017 DBS SO OT 
N85W 30NE 02s DBS SO OT 
N85U 30NE 040 DBS SO OT 
N85U 30NE 030 DBS so OT 
N85U 3 ONE 040 DBS SO OT 
N85U 30NE 020 DBS SO OT 
N85W 30NS 052 DBS SO OT 
N85u 30NE 0 16 DBS SO OT 
N8SU 30NE 050 DBS SO OT 
N83E 7lNU 045 DBS IN IN 
N83E 71NV 007 DBS IN IN 
N83E 71NU 007 DSS IN IN 
N83E 71NY 0.13 DBS IN IN 
N83X 71NH 015 DBS IN IN 
N83E 7lNU 008 DBS IN IN 
N83E 71NW 009 DBS IN TN 
N83E 71NW 015 DBS IN IN 
N83E 71NU 010 DBS IN TN 
N83~ 71NU 028 DBS I-N 'IB 
N83E 71NU 013 DBS IN IN 
N83E 71NU 015 DBS TN IN 
N83E 71NU 018 DBS IN IN 
NR3E 71NW 02s DBS IN IN 
N83E 77NW 007 DBS fN I M 
N14E 34SE 028 DBS IN IN 
N74E 34SF 028 DBS TN TN 
N14E 34sl? 019 DBS IN TN 
N14E 34SE 011 DBS TN TN 
NSOE 45se 016 DBS TN TN 
NSOE 45SE 010 DBS TN TN 
N50E 45SE 020 DBS TN IN 
N50E 45SE 020 DBS IN TN 
NSOE 45sF: 020 DBS IN IN 
N50E 45SE 009 DRS IN IN 
NSOE 4+X 010 DBS IN IN 
NSOE 45SE 030 DRS IN IN 
NSOE 45SE 019 DBS IN TN 
N55U 86~~ 013 DBS IN IN 
NSSW 86NE 012 DBS IN IN 
NSSW 86NE 007 DBS IN IN 
N55U 86NE OO? DBS IN IN 
N5SU 86NE 012 DBS IN IN 
N5SU 86NE 030 DBS IN IN 
N3S.E 55NU 020 DBS NO OT 
N35E 55N w 016 DBS NO OT 

028 N35E 55NW 009 DBS NO OT 



STA --- 

028 
028 
028 
028 
028 
028 
028 
028 
028 
028 
029 
029 
029 
029 
029 
029 
029 
029 
029 
029 
029 
029 

STRT DIP -B-B m-e- 

N35E SSNW 
N35E 55NW 
N3 52 5SNW 
N35E 5snw 
N35E 5SN U 
NSOW 60SW 
NSOU 60Sw 
N50W 6OSU 
NSOW 6OSU 
NSOU 60SY 
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SPA LTH LO GR B-w -we VW -- 

023 DBS NO OT 
017 DBS NO OT 
023 DBS NO OT 
034 DBS NO DT 
025 DBS NO OT 
040 DBS NO OT 
026 DBS NO OT 
038 DBS NO OT 
041 DBS NO OT 
033 DBS NI, OT 
058 HP0 IN IN 
059 MPO TN IN 
090 HP0 IN IN 
OS2 NPO IN TN 
049 BP0 IN TN 
042 PIP0 IN TN 
033 MPO IN IN 
034 MPO IN IN 
076 MPO IN .I N 
075 flP0 IN TN 
057 NPO IN TN 
082 PIP0 IN IN 
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APPENDIX E 

STATION LOCATIONS OF THE WESTWARD EXTENSIONS 
PARSONS AND PETERSBURG LINEAMENTS 

(in UTM Grid Coordinates) 

Key to Abbreviations: 

STA - station number 
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STA -- 

038 
042 
043 
044 
045 
046 
047 
048 
049 
050 
OS1 
OS2 
OS3 
OS4 
05s 
OS6 
057 
OS8 
OS9 
060 
061 
062 
063 
064 
065 
066 
068 
069 
070 
07 1 
072 
078 
079 
080 
081 

LATITUDE --w-m- 

4340.470 
4330.820 
4338.920 
4340.010 
4341,180 
4341.700 
4341.900 
4341.960 
4342.500 
4353.810 
4355.000 
4355.360 
4354.980 
4359.300 
4362,350 
4363.770 
4360.580 
4356.220 
4349.870 
(r342.910 
4343.110 
4367.310 
4367,070 
4359.870 
4349.260 
4350.070 
4361.550 
4361.340 
4360.840 
4360.630 
4370.410 
4359.160 
4355.410 
4354.770 
4354.320 

LONGI'TUDE -1---e- 

592,200 
586.670 
585.530 
589.220 
591.640 
591,610 
591.450 
591.270 
591.740 
592.840 
591,780 
591.260 
588.700 
593.310 
595.450 
596.120 
595.570 
592.020 
591.830 
592.070 
592.010 
580.420 
581.080 
578.640 
594,170 
S91.320 
577.800 
577.910 
578.170 
578.380 
579,710 
587.580 
S86.060 
582.400 
580.719 

STA LATITUDE e-w -------- 

81A 4311.470 
082 4313.780 
083 4314.000 
084 4308.180 
085 4307.770 
087 4304.660 
088 4304.510 
089 4305.600 
090 4313.450 
091 4311.540 
092 4306.030 
093 43os.130 
094 4321,510 
095 4303.280 
096 4300,280 
097 429‘9.210 
098 4296.560 
099 4296.800 
100 4294,590 
101 4302.330 
102 4344.770 
103 4322.850 
104 4331.470 
105 4326.170 
106 4326.480 
107 4302.250 
108 4302,720 
109 4303.100 
110 4332.110 
111 4334.280 
112 4334.550 
113 4337.390 
114 4339.020 
115 4339.940 

LONGITUDE -------- 

580.210 
578.540 
578.020 
576.310 
576.620 
586.050 
586.690 
588.780 
589,900 
589.900 
585.600 
583.910 
581.100 
588.650 
588.170 
587.180 
582.920 
582.100 
578.900 
575.710 
584.380 
589.800 
586,340 
578.380 
578,480 
570.990 
571.330 
571.520 
587.660 
589.070 
590.570 
588.710 
588,090 
587.960 
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APPENDIX F 

WESTWARD EXTENSIONS DATA 

Key to Abbreviations: 

STA - station number 

STRI- joint strike 

DIP - joint dip 

SPA - joint spacing (in cm) 

LTI! - unit: PAL = Allegheny, PPV = Pottsville 

LOC - location with respect to lineaments. 
See Figure 14 for sub-area locations 

GR - group with respect to lineaments: IN = 
within, OT = outside 
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STA 'MB 

038 
038 
038 
038 
038 
038 
038 
038 
038 
038 
038 
038 
038 
042 
042 
042 
042 
042 
042 
042 
042 
042 
043 
@43 
043 
043 
043 
043 
043 
043 
043 
043 
043 
043 
044 
044 
044 
044 
044 
044 
044 
044 
044 
044 
044 
044 
044 

STRT -w-s 

R22E 
N22E 
N22E 
N22E 
N22E 
R22E 
N22E 
N22E 
N22E 
N22E 
N80E 
N80E 
N80E 
N85-E 
N85E 
N14E 
N14E 
Nl4E 
Nl4E 
N49U 
NY99 
N49W 
N34E 
N34E 
N34E 
N34E 
N34E 
N76E 
N76E 
H76E 
N76E 
N76E 
N76E 
N7SE 
N70H 
N70P 
N70W 
N70Y 
N70W 
N70U 
N70W 
NlOE 
NlOE 
NlOE 
NlOE 
NlOE 
NlOE 

DIP -w-w 

77NE 
77NE 
82SE 
82SE 
82SE 
82SE 
86NE 
86NE 
86NE 
85SE 
8SSE 
8SSE 
85% 
8SSE 
88SE 
88SE 
88SE 
88SE 
88SE 
88SE 
88SE 
9o!$i 
90SR 
9osu 
9OSY 
9osu 
9OSY 
9osw 
90NU 
90NU 
90NU 
90NU 
90NW 
90NW 

SPA LTA -em- w-v 

0367 PPV 
0202 PPV 
0220 PPV 
0200 PPV 
0900 PPV 
0760 PPV 
0280 Pl?V 
0400 PPV 
0260 PPV 
0297 PPV 
0220 PPV 
0360 PPV 
0227 PPV 
0900 PAL 
1500 PAL 
0300 PAL 
0560 PAL 
0750 PAL 
0280 PAL 
0550 PAL 
1500 PAL 
1450 PAL 
0450 PAL 
0800 PAL 
0520 PAL 
1080 PAL 
0630 PAL 
0490 PAL 
0104 PAL 
0295 PAL 
0310 PAL 
0276 PAL 
0130 PPV 
0100 PPV 
0340 PPV 
0190 PPV 
0210 PPV 
0710 PPV 
OS80 PPV 
0238 PPV 
0320 PPV 
1390 PPV 
0400 PPV 
1120 PPV 
0205 PPV 
0605 PPV 
0505 PPV 

LOC a-- 

1-2 
I-2 
I-2 
I-2 
I-2 
I-2 
I-2 
I-2 
I-2 
I-2 
r-2 
I-2 
I-2 
o-s 
O-S 
o-s 
o-s 
o-5 
o-s 
O-5 
o-s 
o-5 
o-5 
o-s 
o-5 
o-s 
0-S 
o-5 
O-S 
o-5 
o-5 
o-5 
o-s 
o-5 
O-S 
O-5 
o-s 
O-5 
o-s 
O-S 
O-5 
O-5 
o-s 
o-5 
o-s 
O-S 
O-S 

IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
I M 
IQ 
TN 
IN 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
O? 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
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S’rA STR I w-w -m-w 

045 N13E 
045 N13E 
045 Nl3E 
04s N13E 
04s N73E 
04s Nl3E 
045 N87E 
04s N87E 
045 N87E 
04s N879 
046 N309 
046 N3OW 
046 N30 Y 
047 N72~ 
047 N72E 
Cl47 N72E 
047 N72E 
047 N72E 
047 N72E 
047 P72E 
047 N72E 
047 N72E 
047 N72E 
047 N72E 
047 N72E 
048 P70E 
048 N?OE 
048 N7OE 
048 N70E 
048 H70E 
048 N3sE 
048 h'35E 
048 N35E 
048 N35E 
048 N35E 
048 N35E 
049 N85W 
049 N85U 
049 N85rr 
049 N85V 
ou9 N8SW 
049 N35E 
049 N35F 
050 N88E 
050 N88E 
050 P88E 

DXP ---- 

81NW 
81NW 
8lNW 
81NW 
.SlNii 
8lNU 
75SE 
75SE 
75SE 
75% 
77sw 
77SY 
77sw 
87~~ 
87SE 
87 SE 
87SE 
87.X 
87sE 
87% 
87SE 
87SE 
87SE 
E7SE 
87SE 
90NW 
90NW 
9osu 
90NW 
90NU 
90NW 
90NU 
90NU 
90NW 
90NW 
9oda 
70NE 
70NE 
7ONE 
70NE 
70NE 
90NW 
90NU 
88NW 
88NW 
88NW 

SPA LTH LOC -me --- e-e 

0170 PPV I-2 
0150 PPV I-2 
0230 PPV I-2 
0095 PPV I-2 
0180 PPV I-2 
0370 PPV T-2 
0940 PPV I-2 
0190 PPV I-2 
0380 PPV I-2 
0370 PPV I-2 
0230 PPV t-2 
0220 PPV r-2 
0250 PPV I-2 
0150 PAL T-2 
0150 PAL I-2 
0100 PAL J-2 
0200 PAL 1-2 
0115 PAL I-2 
0100 PAT, T-2 
0130 PAL .r-2 
0110 PAL 'T-2 
0120 PAL T-2 
0200 PAL I-2 
0300 PAL T-2 
0770 PAL T-2 
0380 PAL I-2 
0440 PAL l-2 
0730 PAL 1-2 
0570 PAL I-2 
0770 PAL 1-2 
0300 PAL I-2 
0280 PAL I-2 
0410 PAL 1-2 
0240 PAL I-2 
0150 PAL T-2 
0200 PAL 1-2 
0150 PAL I-2 
0125 PAL I-2 
0200 PAL I-2 
0150 PAL T-2 
0180 PAL J-2 
0200 PAL T-2 
0250 PAL T-2 
0020 PST I-l 
005s PST I-l 
0280 PST I-l 

GR 

IN 
TN 
TN 
TN 
IN 
TN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
TN 
IN 
TN 
TN 
TN 
IN 
TN 
2-N 
I N 
TN 
IN 
IN 
IN 
I M 
IN 
TN 
TN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 

050 N88E 88NW 0200 PST 1-l IN 
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STA STRI w-s -B-B 

050 N22F: 
050 N22F 
051 N19p: 
051 N19E 
051 N19E 
051 N19E 
051 N19E 
051 N19E 
051 N75E 
051 N75Z 
051 N75E 
051 N75E 
051 N75E 
051 N75E 
051 N75Fl 
051 N75E 
052 N24E 
052 N24t 
052 U24E 
052 N83E 
052 P03E 
052 N83E 
052 N83E 
052 N83E 
052 N36W 
052 N35U 
053 N85U 
053 N86W 
053 N86W 
053 N30U 
053 N30U 
053 N30W 
054 N50V 
054 N50U 
054 N24E 
054 N24E 
054 N24E 
054 NZYE 
054 N24E 
055 N25E 
055 N25E 
055 N25E 
055 N25E 
055 N55W 
055 N55V 
055 N55U 
055 N55W 

DIP SPA w-w- -w-w 

9ONW 0200 
90NU 0220 
72SE 0300 
72SE 0180 
72%. 0150 
72SE 0150 
72SE 0180 
72SE 0275 
90NU 0300 
90NY 0300 
90NU 0180 
90NV 0250 
90NW 0270 
90RV 0200 
90NW 0200 
90NW 0350 
90NW 0270 
90NU 0690 
90NW 1020 
75Ntl 0140 
?St?W 0040 
75NFJ 0940 
75NY 0100 
75NIf 0400 
7SNW 0350 
75NW 0150 
90NE 0200 
90HE 0300 
90NE 0220 
89NE 0220 
89NE 0350 
89NE 0180 

0309 
0500 

I: N 
TN 
TN 
IN 
IN 
IN 
IN 
IN 
IN 
XN 
IN 
TN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
TN 
IN 
IN 
IN 
TN 
IN 
IN 
IN 
IN 
TN 
TN 
TN 
IN 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 

0590 PAL O-1 OT 

J 0210 
0310 
0300 
0300 
0530 
0620 
0530 
0400 
0850 
0425 
0280 
0240 

LTH LOC S-M d-w 

PST I-? 
PST I-l 
PAL I-? 
PAL I-l 
PAL I-? 
PAL I-l 
PAL I-? 
PAL I-? 
PAL I-? 
PAL I-l 
PAL I-l 
PAL I-? 
PAL I-? 
PAL I-l 
PAL I-? 
PAL I-? 
PAL I-? 
PAL 'f-1 
PAL I-? 
PAL 'I-1 
PAL I-? 
PAL I-? 
PAL I-? 
PAL I-? 
PAL I-l 
PAL x-1 
PAL I-? 
PAL I-1 
PAL I-l 
PAL I-l 
PAL I-l 
PAL I-? 
PAL O-1 
PAL O-1 
PAL O-7 
PAL O-1 
PAL O-1 
PAL O-1 
PAL 0-1 
PAL O-1 
PAL O-1 
PAL O-1 
PAL O-1 
PAL O-1 
PAL O-l 
PAL O-1 
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STA STRI v-s --we 

055 N55U 
055 N55W 
056 N52U 
056 N52W 
056 N520 
056 152u 
057 Nl5E 
057 N15E 
057 Nl5E 
057 N54W 
057 N54U 
057 N54U 
057 N15E 
058 a54v 
058 N54R 
058 N54U 
058 N54U 
058 NSUU 
058 N54U 
OS8 N54# 
058 N54W 
058 N33E 
05R N33E 
058 R33E 
058 N33E 
059 N02W 
059 NO2W 
059 N02W 
059 N02W 
059 N2 02 
060 N80W 
060 N80W 
060 N80W 
060 N80U 
060 N808 
060 N80U 
060 NROV 
060 N80W 
060 N8OY 
060 N80U 
060 N80il 
060 N80W 

-. 060 N80W 
060 N80Y 
060 N80W 
061 N25E 

DTP SPA -em- ---e 

0370 
0340 
0330 
1150 
0800 
0940 

88SE 1060 
88SE 0580 
88SE 0330 
80SW 0290 
8OSU 0300 
80SW 0340 
SRSE 0270 
90SW 0870 
9osw 0900 
90SY 0840 
9OS# 0590 
90sa 0500 
9osv 0450 
9osw 0470 
90sa 0560 
7SNW 0340 
75NU 0340 
75NU 0350 
75NU 0360 
75sw 0510 
75sw 2000 
75sw 0510 
75sw 1070 
75ssI 0330 
BONE 0570 
80NE 0720 
80NE 1110 
80NE 0840 
8ONjz 0245 
80tiE 0955 
80NE 0815 
80NE 0160 
80NE 0420 
80NE 0295 
80NE 0170 
80NE 0460 
80NE 0210 
80NE 0170 
80NE 0270 

061 NO4W ROSU 0489 

LTH e-e 

PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PPV 
PPV 
PPV 
PPV 
PPV 
PPV 
PPV 
PPV 
PPV 
PPV 
PPV 
PPV 
PPV 
PPV 
PPV 
PPV 

LOC --a 

O-l 
O-l 
o-1 
O-l 

O-l 
O-l 

O-l 
o-1 
o-1 

O-l 
o-1 

o-1 

O-1 
O-l 
o-1 

O-l 
O-l 
O-l 
o-1 

O-1 
o- 1 
O-l 

O-7 
o-1 

o- 1 

O-4 
o-4 
o-4 
o-4 
o-4 
o-4 
o-4 
O-4 
o-4 
o-4 
O-4 
o-4 
o-4 
o-4 
o-4 
o-4 
o-4 
o-4 
o-4 
0-Q 
O-4 

PPV o-4 

GE 

OT 
OT 
OT 
0'1 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
QT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
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STA --a STRI -m-B 

061 N04W 
061 N85E 
061 N85E 
061 N85E 
061 N85E 
062 NllE 

062 N??E 
063 85651 
063 N56Y 
064 N7SW 
064 N75U 
064 N75U 
064 N75V 
064 N75U 
064 N75U 
064 N75U 
064 N75W 
064 N75U 
064 N75W 
064 N75V 
064 N75W 
064 N75U 
064 N75iJ 
064 N75U 
065 N45E 
065 NYSE 
065 N45E 
065 N45E 
065 N45E 
065 N38W 
065 N38U 
065 N38Y 
065 N38W 
065 N38U 
065 N3FIW 
065 N38U 
065 N38W 
066 N15U 
066 N15W 
066 N15U 
066 N37U 
066 N37Y 
066 N37W 
066 N37Y 
066 N37W 
066 N37W 

DIP e-w- 

8OSU 

9osu 
9osu 
9osu 
90sa 
9osu 
9osu 
90sa 
90SW 
9osu 
9osu 
90SU 
9osu 
9osu 
9osilr 
9osu 

/ 

SPA LTH W-B- e-m 

0400 PPB 
0500 PPV 
0500 PPV 
0800 PPV 
0740 PPV 
0350 PPV 
0200 PPV 
0380. PAL 
0360 PAL 
0184 PAL 
0227 PAL 
0250 PAL 
0530 PAL 
0445 PAL 
0320 PAL 
0100 PAL 
0180 PAL 
0100 PAL 
0200 PAL 
0210 PAL 
0240 PAL 
0310 PAL 
0440 PAL 
0610 PAL 
0250 PAL 
0325 PAL 
0200 PAL 
0225 PAL 
0325 PAL 
0280 PAL 
0350 PAL 
0350 PAL 
0300 PAL 
0150 PAL 
0175 PAL 
0275 PAL 
0275 PAL 
1117 PAT, 
0420 PAL 
0640 PAL 
0260 PAL 
0330 PAL 
0220 PAL 
0240 PAL 
0140 PAL 

LDC VW- 

o-4 
o-4 
o-4 
o-4 
o-4 
o-2 
o-2 
o-2 
o-2 
o-3 
o-3 
o-3 
o- 3 
o-3 
o-3 
o-3 
o-3 
o-3 
o-3 
n-3 
o-3 
o-3 
o-3 
o-3 
I-l 
I-l 
I-l 
T-l 
T-l 
I-l 
T-l 
T-l 
I- 1 

I-l 

T-l 
I-l 
I-l 
o-4 
o-4 
o-4 
o-4 
o-4 
o-4 
o-4 
o-4 

0310 PAL O-4 

GE 

OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
0'1 
OT 
OT 
OT 
OT 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
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STA w-w 

068 
068 
068 
068 
068 
069 
069 
069 
070 
070 
070 
070 
070 
070 
070 
071 
071 
071 
071 
072 
072 
072 
072 
078 
078 
078 
078 
079 
080 
080 
080 
081 
OR1 
081 
OS1 
081 
81A 
81A 
81A 
81A 
818 
01A 
8lA 
81A 
082 
082 

STRI L--e 

N75H 
N75W 
N75W 
N75W 
N75iJ 
N70W 
N70V 
N70W 
N18E 
N18E 
17511 
N75W 
N75U 
N75W 
N75W 
N69W 
N6951 
N69W 
N69W 
N07E 
N07E 
N07F: 
N80E 
NOlE 
N45U 
N45W 
N80V 
N87ii 
N25E 
N25E 
I?25W 
l?15E 
N15E 
Nl5E 
N15E 
N85U 
N20E 
N20E 
N2OE 
N20E 
N45W 
N45W 
N45W 
N45B 
NWE 
N40E 

DIP SPA ---- ---- 

88NW 
88NW 
86NE 
96NE 
86NE 
86NE 
R6NE 
89NE 
89NE 
R9NE 
99NE 

89NU 
79sii 
79su 
85SU 
9osu 
90N@ 
90NU 
9ossl 
90NR 
9OtlV 
90NW 
90N,5l 
74SP 
90NU 
90NV 
90NW 
90NU 
80NE 
80NE 
80NE 
8OYE 
90NP 
90NH 

0200 
0190 
0460 
0350 
0260 
0560 
0560 
0700 
0675 
0475 
0775 
0690 
1090 
103@ 
0530 
0330 
0520 
0230 
0450 
0530 
0340 
0280 
0790 

0490 
0410 
0220 
0350 
0540 
0190 
0430 
0570 
0480 
0840 
0430 
1200 
1810 
1270 
1950 
1410 
0230 
0760 
1730 
1200 
1030 
0830 

LTH LLOC --- s-w 

PAL O-3 
PAL o-3 
PAL o-3 
PAL o-3 
PAL O-3 
PAL O-3 
PAL o-3 
PAL o-3 
PAL o-3 
PAL o-3 
PAL o-3 
PAL O-3 
PAL o-3 
PAL o-3 
PAL o-3 
PAL O-3 
PAL O-3 
PAL O-3 
PAL o-3 
PAL o-2 
PAL o-2 
PAL O-2 
PAL O-2 
PAL T-7 
PAL I-l 
PAL I-l 
PAL I- 1 
PAL o-4 
PAL o-3 
PAL O-3 
PAL o-3 
PAL o-3 
PAL o-3 
PAL O-3 
PAL o-3 
PAL o-3 
PPV O-6 
eev O-6 
PPV O-6 
PPV O-6 
PPV O-6 
PPV O-6 
PPV O-6 
PPV O-6 
PAL O-6 
PAL O-6 

GR 

OT 
OT 
O? 
OT 
OT 
O? 
OT 
OT 
OT 
OT 
0-T 
OT 
rj 'i' 
O:f 
rs? 
or 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
I N 
TN 
T .' 
?' ._ 
i: 1 
0 .' 
5 I. 
O'i 
t-7':: 
09 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 

OR2 N40E 90NY 0670 PAL n-6 OT 
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STA m-e 

OR2 
082 
082 
083 
084 
084 
086 
086 
086 
087 
087 
087 
088 
088 
088 
088 
088 
088 
088 
088 
088 
088 
089 
089 
090 
090 
090 
091 
091 
091 
091 
091 
091 
092 
092 
092 
092 
092 
092 
093 
093 
093 
093 
091 
095 
095 
096 

STRI w--e 

N80E 
N8OE 
N80E 

NBOW 88SV 
N03E 87SE 
N75E 89SE 
N75E 89SE 
N75E 89SE 
N73R 87SE 
N73E 87SE 
NOlE 77NU 
N81E 9ONY 
N81E 90NU 
N81E 90NW 
N81E 90NU 
N81E 90NU 
N81IS 90NtJ 
N81E 9ONW 
N81E 90NW 
N60Y 9osII 
N60if 9osv 
N25E 83SE 
N65U 9osu 
N55E 78NW 
8553 78~~ 
N85E 85NW 
N75E 78SE 
N75E 78SE 
N75E 78SE 
N75E 78SE 
N75E 78SE 
N75E 78SE 
NlOE 90NW 
NlOE 
NlOE 

9 0 N)i 
90NU 

NloE 90NP 
N85E 90NW 
N27E 75NW 
A2211 82SU 
N22U 82SW 
122u 82SU 
145Y 9osu 
N35E 9.ON W 
N65U 9osw 
N89Y 9osw 
N75F: 7AlvW 

DIP --- 

75SE 
7SSE 
75SE 

SPA -w-B 

0070 
0220 
0400 

1220 

0130 
0110 
0230 
1000 
0460 
0740 
0330 
0330 
0340 
0380 
0440 
0490 
0240 
0190 
0270 
0260 
0450 
0275 
0620 
0710 
0800 
0810 
1900 
0650 
0260 
1130 
0520 
0160 
0110 
1320 
0840 
1140 
0160 
0120 
0100 
0080 

0150 
0480 
0180 

LTH -- 

PAL 
PAL 
PAL 
PAL 
PAL 

PPV 
PPV 
PPV 
PAL 
PAL 
PAL 
PPV 
PPV 
PPV 
PPV 
PPV 
PPV 
PPV 
PPV 
PPV 
PPV 
PPV 
PPV 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAT. 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PPV 
PPV 
-PPV 
PPV 
PAL 
PPV 
PPV 
PPV 

&OS GR -- 

0-6 OT 
O-6 OT 
O-6 OT 
O-6 OT 
O-6 OT 
O-6 @T 
O-6 OT 
O-6 OT 
O-6 OT 
T-3 IN 
I-3 IN 
I-3 IN 
I-3 IN 
r-3 TN 
I-3 IN 
I-3 IN 
T-3 IN 
I-3 TN 
X-3 IN 
I-3 TN 
I-3 TN 
T-3 IN 
T-3 IN 
T-3 IN 
O-6 OT 
O-6 OT 
O-6 OT 
O-6 OT 
O-6 OT 
O-6 OT 
O-6 OT 
O-6 OT 
O-6 OT 
r-3 IN 
I-3 IN 
I-3 TN 
I-3 TN 
I-3 TN 
I-3 IN. 
X-3 IN 
I-3 IN 
T-3 IN 
I-3 TN 
O-6 OT 
I-3 TN 
I-3 TN 
T-3 TN 



ST1 a-- 

096 
096 
096 
096 
096 
096 
096 
096 
096 
096 
096 
096 
096 
097 
097 
097 
097 
097 
098 
098 
098 
099 
700 
101 
702 
102 
102 
103 
104 
104 
104 
105 
106 
106 
106 
307 
107 
107 
108 
108 
108 
108 
108 
108 
109 
110 
110 
111 
111 
112 
113 

SPA B-m- STRI DIP W-B- --- 

N75E 78NU 
N75E 7RNU 
P75E 78NU 
N75E 78NU 
N75E 78NW 
N75E 78NU 
N75E 78~~ 
N75E 78~ii 
N75E 78NY' 
N05P 77NE 
NOSP 77NE 
N05W 77NE 
NO59 7-?NE 
N72E 8352 
N72E 83SE 
N705l 9osu 
NlOQ 9osu 
NlOU 90sn 
N75E 78NW 
N75E 78~~ 
N75E 78NU 
N55E 90HU 

0300 
0190 
0080 
0210 
0210 
0140 
0140 
0510 
0490 
0190 
0780 
0250 
0340 
0440 
1070 
1500 
0580 
0450 
0870 
1230 
1430 

N52E 80SE 
N53U 6558 0950 
N55U 65SU 1910 
N34E 80SE 0570 
N12E 80SE 
N30U 85SV 0640 
N30U 85SW 0700 
N70U 9osu 0850 

LTH m-w 

PPV 
PPV 
PPV 
PPV 
PPV 
PPV 
PPV 
PPV 
PPV 
PPV 
PPV 
PPV 
PPV 
PAL 
PAL 
PAL 
PAL 
PAL 
PPV 
PPB 
PPV 
PPV 
PPV 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 
PAL 

LOC w-v GR 

I-3 IN 
I-3 IN 
I-3 IN 
T-3 IN 
I-3 IN 
I-3 IN 
I-3 IN 
I-3 IN 
I-3 IN 
T-3 IU 
I-3 IN 
I-3 IN 
T-3 IN 
O-7 OT 
O-7 OT 
O-7 OT 
O-7 OT 
O-7 OT 
O-7 OT 
O-7 OT 
O-7 OT 
o-7 OT 
O-7 OT 
O-8 OT 
O-5 OT 

O-5 OT 
O-5 OT 
O-6 OT 
O-5 OT 
O-5 OT 
O-5 OT 
O-S OT 
O-S OT 
O-5 OT 
O-5 OT 
O-8 OT 
O-8 OT 
O-8 OT 
O-8 OT 
O-8 OT 
O-8 OT 
O-8 OT 
O-8 OT 
O-8 OT 
O-8 OT 
O-5 OT 
O-5 OT 
O-5 OT 
O-5 OT 
O-S OT 

NO5W 78NE 1000 
N67E 90NU 1060 
N67E 9ON,U 0850 
N37E 8SSE 0850 
N37E 85SE 0480 
N85W 9osw 0750 
N20U 8OSU 0700 
N20Y 80SW 0600 
N20P 8OSU 0800 
N20P 8OSW 0600 
N20U 80Su 0900 
N75E 9ORU 0700 
N70W 9OSU 
N56E 87NW 
N25U 7711z 0410 
N81E 89HW 0670 
N81E 89Nw 2100 
N22E 80SE 
NlOW 79NE 0970 PPV O-5 OT 
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STA W-M STRI DIP ---- --we SPA L'J'H -'- LOC w-w- --- !2! 

113 N62X 90NW 1700 PPV o-5 OT 
114 N21E 88SE 0400 PPV O-5 OT 
115 N87W 9OSU 0800 PE'V O-5 OT 
115 ‘P87W SOSir 0600 PPV O-5 OT 
115 N87U 99Sz1 1000 PPV o-5 OT 
115 N87U 9oso 1000 PPV O-5 OT 
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APPENDIX G 

OPERATOR VARIANCE DATA 

Key to Abbreviations: 

OPR - operator 

STRI- joint strike 

SP - joint spacing (in cm) 

ST - joint set: EW = east-west, 7W = N 70- 
79"W, 6W = N 60-69"W, NE = northeast, 
NN = N 05"W to N 05"E, NW = northwest 

STA - station number. See Appendix A, Station 
Locations in Tucker County 

.’ 
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OPR STRI B-w --- 

BRT N74W 
BRX N83U 
BRI N87W 
BRT N53W 
BRI N18E 
BRJ N25F 
BRI N83ii 
BRI N82U 
B RI N86U 
8RT N86E 
BRI Nl0E 
RR1 N14E 
BRJ N75U 
RRJ h777w 
BPT N73Y 
BRT N23E 
BRT N83E 
RRT N80E 
RRT N75E 
BRI N45W 
BRI N85E 
BRT N87W 
BRJ N82a 
RR1 NR0E 
BRI N18E 
BRJ N53W 
BRI N58V 
BRT N64W 
BRT N6OW 
BRI N61U 
BRI N57U 
BRI N71V 
BRI N26E 
BRI N25E 
BRT Nt2E 
BRI N62W 
BRI N63W 
BRT NS8U 
RR1 W60E 
BRI N62E 
BRI Fi89V 
BRI N28E 
BRI N32E 
TOM N86W 
TOM N87W 
TOP! N8UV 
nm N86W 

SE --- ST STA 

06 EW 33 
08 EW 33 
13 EW 33 
07 NW 33 
03 NE 33 
10 NE 33 
22 EW 33 
26 EU 33 
11 EU 33 
28 I.9 33 
28 NN 33 
29 MN 33 
31 7Y 87 
32 7W 87 
12 7W 87 
27 NE 87 
31 EW 87 
20 f% 87 
21 NN 87 

NV 87 
us EW 87 
15 E61 87 
13 EW 87 
05 EW 87 
55 UN 87 

NSI R7 
32 NW 35 
13 6W 35 
07 6W 35 
06 6W 35 
08 6W '35 
10 6Y 35 
04 NE 35 
03 NE 35 
19 NE 35 
12 6w 35 
09 6W 35 
39 6t.i 35 
23 6E 35 
28 6E 35 
16 EW 35 
45 NE 35 
99 NE 35 
29 Efd 33 
24 EW 33 
35 EW 33 
34 ??u 33 



OPR m-w 

TOM 
TO?! 
TOM 
Mf!l 
TON 
TOPl 
TO?! 
TOE 
Ton 
TOM 
TOH 
TOH 
TOH 
TOfl 

TOH 
TOH 
TO!! 
TOM 
TO!'! 
TON 
TOH 
TOB 
TOM 
TOM 
TOH 
TOE! 
TOM 
TOM 
TOH 
TOB 
TOM 
TO&I 
TOM 
TOIY 
TOU 
Ton 
TOU 
TOR 
TOEI 
Ton 
TOH 
TOR 
TOi! 
TOM 
TOM 
TOH 
TOH 

STRI A- 

N87V 
N84Y 
N8651 
NR7W 
N84V 
N86W 
N19E 
N21E 
N42I? 
N19E 
N21E 
N42E 
N19E 
N21E 
N42E 
N19E 
N21E 
N42E 
Nl9E 
N21E 
N42E 
N19E 
N21E 
N42e 
N19F: 
N2 1E 
N42E 
N19E 
N83F 
N85E 
N79U 
N83E 
N8SE 
N79W 
N83E 
N&E 
tJ79n 
N83E 
N85E 
N79W 
N83E 
B85E 
N79Y 
N83E 
N85E 
N79U 
N83E 
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SE ST STA e-d 

55 EW 33 
66 EY 33 
68 EV 33 
12 EU 33 
34 EV 33 
40 EW 33 
19 NE 33 
02 NE 33 
19 NE 33 
23 NE 33 
08 NE 33 
16 NE 33 
23 NE 33 
10 NE 33 
16 NE 33 
17 NE 33 
22 NE 39 
32 NE 33 
30 NE 33 
03 NE 33 
27 NE 33 
34 NE 33 
17 NE 33 
08 NE 33 
13 NE 33 
21 NE 33 
23 NE 33 
39 NE 33 
30 EW 87 
32 EW 87 
37 EW 87 
14 EW 87 
11 ETJ 87 
18 EW 87 
25 ER 87 
46 EU 87 
13 EW 87 
62 EW 87 
18 EW 87 
06 EU 87 
15 EY 87 
16 EP 87 
03 EU 87 
17 ER 87 
10 EW 87 
12 EW 87 
09 EW R7 
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OPB -- 

TOH 
TOH 
TOE 
TOR 
Ton 
TOH 
TOM 
TOH 
TOM 
TOH 
TOH 
TOH 
TOH 
TOH 
TON 
TOM 
TOH 
TOH 
TOM 
TOM 
Ton 
TOH 
TOY 
TOM 
TOM 
TOH 
TOM 
TOM 
Ton 
TOH 
TOM 
TOH 
TOB 
TOP! 
TON 
TOH 
TOM 
TOU 
TOM 
TOM 
TOU 
TOH 
TOH 
TOM 
TO!! 
RUS 
RUS 

STRX a-- 

N85E 
N799 
W83E 
185E 
N79V 
N83E 
N85E 
N40U 
NZOE 
N26E 
N24E 
N20E 
N26E 
N44E 
N25E 
N29E 
N25E 
N61W 
N51W 
N51W 
N53E 
N53U 
N51W 
N53W 
N51R 
N53W 
N5lU 
N53W 
N51W 
N73E 
N73E 
N52FI 
N53U 
N51W 
NOpI 
R02E 
N51U 
N53U 
N51N 
N53U 
N51W 
N25E 
N29E 
N25E 
N29E 
NFl7W 
N84W 

SP ST STA 

06 EZI 87 
30 EN 87 
10 EW 87 
10 EW t17 
16 EY 87 
07 ER 87 
17 E'w 87 

NW 57 
15 NE 87 
28 NE 87 
13 NE 87 
08 NE 87 
06 NE 87 
42 NE 35 
35 NE 35 
07 NE 35 
46 NE 35 
13 NW 35 
23 NW 35 
34 NW 35 
35 NU 35 
11 NW 35 
32 NW 35 
28 NV 35 
15 NV 35 
08 NY 35 
39 NW 35 
79 NU 35 
39 NV 35 
27 7E 35 
23 7E 35 
14 'NY 35 
15 NW 35 
26 NW 35 
12 NN 35 
11 NN 35 
32 NU 35 
08 NY 35 
07 NW 35 
17 NU 35 
24 NW 35 
99 NE 35 
37 NE 35 
35 NE 35 
14 NE .35 
19 EY 33 
12 EU 33 
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OPR -a- 

RUS 
RUS 
RUS 
FUS 
RUS 
RUS 
RUS 
FUS 
RUS 
RUS 
RUS 
RUS 
RUS 
RUS 
RUS 
RUS 
RUS 
RUS 
RUS 
RtJS 
RUS 
RUS 
RUS 
RUS 
RUS 
RUS 
BUS 
RUS 
RUS 
RUS 
RUS 
RUS 
RUS 
RUS 
PUS 
RUS 
811 S 
R us 
RUS 
RUS 
RUS 
RUS 
RUS 
BUS 
RUS 
RUS 
RUS N62U 09 NW 75 

N82U 10 
N84U 18 
N87U 31 
N84 W 07 
N83U 12 
N39U 16 
tf46W 78 
N47U 24 
N47R 27 
N39U 13 
N46U 18 
N47W 70 
N47U 36 
N39W 29 
N67U 17 
N63U 04 
N67U 08 
N21E 43 
NlYE 26 
N14E 29 
N17E 53 
?r21E 34 
Nl4E 33 
Nl4E 23 
N21E 59 
Nl4E 71 
N87E 70 
N85E 05 
N8 9E 99 
N8SE 38 
N87E 06 
N85E 07 
N89E 03 
N85E 72 
N&7 E 70 
NS5E 28 
N7.08 30 
N72U 99 
N71U 32 
N72U 48 
N70U 43 
N72U 48 
N71U 47 
N58U 12 
N57W 11 
N57U 13 

EW 
EU 
EU 
EU 
EW 
NW 
NW 
NV 
NW 
NV 
NY 
NW 
NW 
NW 
6U 
6W 
6W 
NE 
NF 
NE 
NE 
NE 
NE 
NE 
WE 
NE 
EU 
EU 
EW 
EW 
P.U 
EU 
EU 
EW 
EU 
EW 
7U 
7w 
7n 
7U 
7U 
7w 
7w 
NW 
NW 
NV 

STA e-s 

33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
87 
07 
87 
87 
87 
87 
87 
87 
87 
87 
87 
87 
87 
87 
87 
87 
87 
35 
35 
35 

STRI --- SE ST 
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OPR -we 

RUS 
RUS 
PUS 
RUS 
RUS 
BUS 
RUS 
RUS 
RUS 
RUS 
RUS 
AUS 
RUS 
RIJS 
RUS 
RUS 
RCIS 
RUS 
RUS 
RUS 
RUS 
RI1 S 
RUS 
RUS 
RUS 
RO S 
R0S 
BUS 
RUS 
ROS 
RUS 
JAN 
JAN 
JAN 
JAN 
J A N 
JA N 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JA N 
JAN 
J A N 

STRI --- 

NS8U 
N57U 
N6 2U 
N74U 
N70U 
N7 OU 
N7 4U 
N70U 
N7 O’U 
N70U 
N74U 
N70U 
N70U 
N70U 
N70U 
N70U 
N70U 
N70U 
N70W 
N70U 
N70Y 
N57U 
N55W 
N57U 
195511 
N57W 
N27E 
N17E 
N27E 
N17P: 
N27E 
N80U 
N83ii 
NBOU 
wepu 
N8-3W 
N133U 
N80W 
N83U 
N8OU 
N83U 
N5OW 
N45U 
N48W 
NSOU 
N87W 
N87W 

SP -- ST STA 

24 NW 35 
36 NW 35 
38 NU 35 
22 7e 35 
12 7u 35 
05 7u 35 
08 7U 35 
21 7u 35 
16 7U 35 
11 7u 35 
02 7w 3s 
05 7w 35 
24 7U 35 
13 7U 35 
13 7u 35 
39 7u 35 
32 7W 35 
12 7u 35 
16 78 35 
28 7W 35 
30 7w 35 
06 NU 35 
09 NW 35 
09 NW 35 
08 rrw 35 
19 NW 3s 
28 NE 35 
25 NE 35 
32 NE 35 
45 NE 35 
03 NE 35 
25 EU 33 
20 EW 33 
14 EU 33 
11 EW 33 
12 EW 33 
08 EU 33 
18 EU 33 
24 EU 33 
24 EU 33 
32 EW 33 
16 NW 33 
20 NU 33 
19 NW 33 
12 NU 33 
18 EU 87 
08 EU 87 
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OPR --- 

JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
J A N 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 

STRT --- 

N87U 
N87U 
NR7R 
N87U 
N87U 
N87U 
N87U 
N5lU 
N51W 
N84E 
N84E 
N73W 
N73U 
N24E 
N24E 
N24E 
N02E 
N02E 
N02E 
N55U 
N55U 
N55U 
N54U 
N85U 
N85U 
N85U 
Nf?5U 
N858 

SP ST STA - -- --- 

12 EW 87 
24 EW 87 
38 EW 87 
09 EW 87 
17 EQ 87 
17 EW 87 
34 EW 87 
07 NW 87 
26 NW 87 
11 EW 87 
11 EW 87 
32 7U 87 
31 7w 87 
90 NE 35 
59 NE 35 
29 NE 35 
21 NN 35 
31 NN 35 
11 NN 35 
47 NW 35 
09 NU 35 
25 NU 3S 
35 NU 3s 
36 Erj 35 
29 EY 35 
12 EW 35 
16 EW 35 
37 EW 35 
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APPENDIX H 

COAL CLEAT INTENSITY DATA 

Key to Abbreviations: 

STA - station number 

STRI - joint strike 

DIP - joint dip 

CLEAT- type of cleat: FACE, BUTT 

SPA - cleat spacing (in cm) 

BT - bed thickness (in cm) 

i 
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STA STRI --- -a-- 

001 N75V 
001 N75W 
001 N75Fl 
001 N75W 
001 N75U 
001 N75U 
001 N75Y 
001 N75W 
001 N75W 
001 w75n 
001 NllE 
001 NllJ? 
001 Nlll? 
001 NlfE 
001 NllE 
001 Nlll? 
001 NllE 
001 NllE 
001 NllE 
001 NlfE 
002 N70tl 
002 N70W 
002 N70W 
002 N70W 
002 N70W 
002 N70W 
002 N70Y 
002 N70U 
002 N7OW 
002 N70U 
002 NOSE 
002 NOSE 
002 NOSE 
002 NOSE 
002 NO%, 
002 N05ti 
002 N05E 
002 NOSE 
002 NC5E 
002 N05E 
004 N7411 
004 N74W 
004 N74W 
004 N74U 
004 N74W 
004 N7UW 
004 N74U 

DIP CLEBT --- --a;- SPA ET --- em 

9OSU FACE 02.5 4C 
9osu FACE 02-O 40 
90SW FACE 04.5 40 
9OSY PACE 03.0 40 
9OSU FACE 01.0 40 
9osv FACE 02.5 40 
90SU FACE 03.0 40 
9OSW FACE 01.0 40 
90SW FACE 02.5 40 
9osw FACE 02-o 40 
75SE BUTT 03.5 40 
75SE BUTT 05-O uo 
75SE BUTT 03.0 40 
7SSE BUTT 07.0 40 
7SSE BUTT 04.0 40 
7SSE BnTT 08-O 40 
75SE BUTT 04.0 40 
75SE BUTT 10.0 40 
75SE BUTT 04.0 40 
75SR BnTT 05-s 40 
90SW PACE 03.0 38 
9osu FACE 04.0 3P 
9OSW PACE 06.0 38 
9osu FACE 02.5 38 
90SW FACE 02.5 36 
90sn PACE 03.0 38 
90SU FACE 03.0 38 
9osw PACE 03.0 38 
9OSii FACE 03.0 38 
90SU PACE 02.5 38 
70SE BUTT 02.5 38 
70SE BUTT 02-O 38 
70% BUTT 03.0 38 
70SE BUTT 02.0 38 
7OSE BUTT 04.0 38 
70SE BUTT 01.5 38 
70SE BUTT 02.0 38 
7OSE BUTT 03.5 38 
70SE BUTT 04.0 38 
70SE BUTT 01.5 38 
9OSO PACE 02.0 35 
9osu FACE 02.0 3s 
9oSP FACE 02.5 32 
9osu FACE 01.0 35 
90SW FACE 02.5 35 
9osu FACE 02.5 35 
9osu FACE 02.0 35 
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STA B-s 

004 
004 
004 
094 
004 
004 
004 
004 
004 
004 
004 
004 
004 
006 
006 
006 
006 
036 
036 
C 96 
rilfj 
c 6 
0: 6 
0 L 6 
806 
006 
006 
006 
006 
006 
006 
006 
006 
007 
007 
007 
007 
!-JO7 
007 
007 
007 
007 
co7 
007 
007 
007 
007 

STRI -we 

N74U 
N74U 
tl74U 
N15E 
NlSE 
N15E 
NlSE 
N15E 
NlSE 
N75E 
N15E 
N15E 
N15E 
N78U 
N78U 
N78U 
N78H 
N78W 
N78Q 
N78U 
N78U 
N788 
N78U 
N22E 
N22E 
N22E 
N22E 
N22E 
N22E 
N22E 
N22E 
N22E 
N22E 
N75P 
N75Q 
N75U 
N75n 
N75U 
N75W 
N75U 
N75U 
N75W 
N75U 
N15E 
NlSR 
N15E 
N15E 

DIP -- 

9osw FACE 
9osw PACR 
90sa FACE 
83SE BUTT 
83SE BUTT 
83SB BUTT 
83SE BUTT 
83SE BUTT 
83SE BUTT 
83SE BUTT 
83SF BUTT 
83 SE BUTT 
83SE BUTT 
9osw PACE 
9osw PACE 
9OSY PACE 
9osu FACE 
9osu PACE 
9osw FACE 
90sn PACE 
9osw FACE 
9OSY FACE 
9osu PACE 
8719 BUTT 
87NY BUTT 
87NQ BUTT 
87~ u BUTT 
87NU BUTT 
87NU BUTT 
87NU BUTT 
87NY BUTT 
87~~ BUTT 
87NiiI BUTT 
9OSU FACE 
9osu FACE 
9OSU FACE 
9osu FACE 
9osu FACE 
9osu FACE 
90SR FACE 
9osw FACE 
9OSY FACE 
9osu FACE 
80NU BUTT 
8ONU BUTT 
8ONW BUTT 
80NV BUTT 

SPA m-s BIE 

01.5 35 
02.5 35 
03.0 35 
09.0 35 
05.0 3s 
04.0 35 
05.0 35 
05.0 35 . 
04.0 35 
04.0 35 
06.0 35 
05.0 35 
08.5 35 
03.5 20 
03.0 20 
03.0 20 
02.0 20 
02.0 20 
01-s 20 
02.0 20 
04.0 20 
04.0 20 
02-5 20 
03.0 20 
02.0 20 
03.5 20 
02-S 20 
04.0 20 
04-O 20 
07.0 2Q 
03.0 20 
03.0 20 
03.5 20 
07.0 35 
08.5 35 
07-O 3s 
08.0 35 
09.5 35 
06.5 35 
07.5 35 
06.5 35 
09-O 35 
07.5 35 
08.4 35 
09.0 35 
10-S 35 
12.0 35 
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STA STRI w-e --es 

007 NlSE 
007 NlsE 
007 NlSE 
007 NlSE 
007 NlSE 
007 NlSE 
008 N75W 
008 N7SU 
008 N75W 
008 N75W 
008 N75W 
008 N75U 
008 N75W 
008 N7Si-i 
008 N75U 
008 N7SU 
008 NltE 
008 K113 
008 NllE 
008 NllE 
008 NllE 
008 NllE 
008 NllE 
008 N113 
008 NllE 
008 NllF! 
011 N77W 
011 N77W 
011 N778 
011 N77W 
011 K77U 
011 N77W 
011 N77V 
011 N77W 
@ll N77Ti 
011 N77W' 
011 NlSE 
011 NlSE 
011 NlSE 
011 NlsE 
011 NlSE 
011 NlSE 
011 NlSE 
011 NlSE 
011 Nl'fiE 
071 ?ilSE 
012 N73W 

DIP CLEAT -- ----- 

8OKW BUTT 
80NW BUTT 
BON51 BUTT 
80HW BUTT 
RONU BUTT 
80NU BUTT 
89SW FACE 
89SW FACE 
89SW PACE 
89SW FACE 
89SW PACE 
89SY FACE 
89SW FACE 
89SU FACE 
89SW PACE 
89SW FACE 
73SE BUTT 
73SE BUTT 
73SE BUTT 
73SE BUTT 
73SE BUTT 
73sx BUTT 
73SE BUTT 
73SE BUTT 
73SE BUTT 
73SE BUTT 
89NE FACE 
89NE PACE 
89NE FACE 
89~~ FACE 
89NE PACE 
89NE FACE! 
89NE FACE 
89NE FACE 
89NE FACE 
89NE FACE 
77SE BUTT 
77SE BUTT 
77SE BUTT 
77SE BUTT 
77SE BUTT 
77SE BUTT 
77SE RUTT 
77SE B!ITT 
77SE BUTT 
77SE BUTT 
R6Sw PACE 

SPA --- BT 

10-5 35 
08.0 35 
08.0 3s 
09.5 3s 
08.0 3s 
10.0 35 
02.0 uo 
03.0 40 
03-s 40 
03.0 uo 
OS.5 40 
03.5 40 
02-5 40 
02.5 uo 
02.5 40 
02.0 4@ 
08.0 UO 
10-O 40 
06.0 40 
OS,0 40 
11.0 40 
13*0 40 
06.0 40 
06-5 40 
13.0 4(! 
05.0 40 
02.0 40 
02.0 40 
02.0 40 
03-O 40 
02.0 40 
02-o 40 
02.0 40 
01-o 40 
03.0 40 
01.0 40 
06.0 40 
09.0 40 
07.0 40 
OS.0 40 
07.0 40 
OS.0 40 
07-O 40 
12.0 YO 
10.0 40 
10.0 40 
04.0 40 



UGR File #260 
3ecember 1979 

134 

STA w-w 

012 
012 
012 
012 

I 012 
012 
012 
012 
012 
012 
012 
012 
012 
012 
012 
012 
012 
012 
012 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
014 
OlU 
014 
014 
014 
014 
0 1 4. 

STRI -- DIP CLEAT -- --- 

N73U 86SU FACE 
N73W 86SU FACE 
N73W 8658 PACE 
N73U 86SW FACE 
N73U 86SU FACE 
N731 86SR PACE 
N73U 86SW FACE 
N73W 86SU PACE 
N73U 86SU FACE 
N18E 90NW BUTT 
N18E 9ONU BUTT 
N18E 908W BUTT 
NlRE 90NU BUTT 
Nl8E 90NP BUTT 
Nl8E 90NU BUTT 
N18E 90NU BUTT 
N18E 90NU BUTT 
N18E 90NU BUTT 
N18E 90NW BUTT 
N76W 9OSB PACE 
N76U 90SW FACE 
N76U 90SW FACE 
N76W 90SW FACE 
N76Q 9oSU FACE 
N76w 90SW FACE! 
N768 9OSU FACE! 
N76W 9oSW FACE 
N76U 90SW PACE 
R76U 90SR FACE 
N2sE 7SSE BUTT 
N25F 75SE BUTT 
N2SE 75SE BUTT 
N25E 7SSE BUTT 
N2SE 75SE BUTT 
N25E, 7SSE BUTT 
N25E 7SSE BUTT 
N25E 75SE BUTT 
N2SE 75SE BUTT 
N2SE 7SSE BUTT 
N74U 85SW FACE 
N74W 85SW FACE 
N74W 85SW FACE 
N74P 8SSW FACE 
N74W 85SW PACE 
N74W 8sSW FACE 
N74U 8SsU PACE 

014 N74W RSSU FACE, 05.0 35 

SPA w-w BT 

02.5 40 
06.0 40 
04.0 40 
OS.0 40 
03.0 40 
06.0 40 
05.0 40 
03.0 40 
02.0 40 
08.0 40 
04.0 40 
04,s 40 
03.0 40 
04.0 40 
05.0 Ire 
06.0 40 
06.0 40 
07.0 40 
06.0 40 
03-O 40 
03.0 40 
03-O 40 
03-s 40 
02-S 40 
03.0 40 
03-O 40 
04.0 40 
03.0 40 
02.5 40 
11.0 40 
09.0 40 
04,o 40 
14.0 40 
09.0 40 
10-O uo 
11-O 40 
12.0 40 
08.0 40 
11.0 40 
OS.0 35 
03.5 35 
06-O 35 
05.0 35 
OS.5 3s 
06.5 35 
06.0 35 
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STA w-- 

014 
014 
014 
014 
014 
014 
014 
014 
014 
014 
014 
014 
015 
01s 
015 
015 
01s 
015 
01s 
01s 
015 
015 
075 
075 
015 
015 
015 
015 
01s 
015 
01s 
015 

STRI: DIE' CLEAT ---- w- a---- 

N74W 85SW FACE 
N74U 85SW PACE 
NlOE 83SE BUTT 
NlOE 83SE BUTT 
NlOE 83SE BUTT 
NlOE 83SE BUTT 
NlOE 83SE BUTT 
NlOE 83SE BUTT 
NlOE 83SE BUTT 
NlOE 83% BUTT 
NlOE 83SE BUTT 
NlOE 83SE BUTT 
N72W 9osFI FACE 
N72U 9OSU FACE 
N72U 90sa FACE 
N72U 9OSW PACE 
N72W 9OSU FACE 
N72W 90SW FACE 
N72U 9osw FACE 
w72U 90SY FACE 
N72W 9osw FACE 
N72Y 90SW FACE 
N72E 80NW BUTT 
N12E 80NW BUTT 
Nl2E 80NU BUTT 
N12E 8ONU BUTT 
N12E 80Nit BUTT 
N12E 80NW BUTT 
N12E 8ONW BUTT 
N12E 8ONW BUTT 
N12E 808~ BUTT 
N12E 80NW BUTT 

SPA BT e-s -- 

04.0 35 
06.0 35 
07.5 35 
12.0 35 
12,s 35 
73.0 3s 
13.0 3s 
13.0 35 
17.0 3s 
16.0 35 
10.0 3s 
09.0 3s 
08.0 3s 
07.0 35 
04-O 35 
05.0 35 
10.0 3s 
07.0 35 
10.0 35 
11.0 35 
11.0 35 
11.0 3s 
14-O 35 
18.0 35 
16.0 35 
05.0 35 
07.0 35 
18.0 35 
11.0 35 
17.0 35 
14-O 35 
13.0 35 



UGR File #260 
December 1979 

136 

. 

APPENDIX I 

FIELD METHODS FOR MEASURING JOINT INTENSITY 
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FIELD METHODS FOR MEASURING JOINT INTENSITY 

This handbook is meant to assist people who are about 

to engage in a joint intensity study, perhaps for the 

first time. Certain procedures need to be strictly ad- 

hered to, regardless of the study; others will vary. 

Within a study, consistency is most important. 

Ideally, the area to be studied should be previewed. 

Some rocks lend themselves to this type of study better 

than others. A preliminary investigation of rock type, 

number of exposures, and a few sample measurements could 

save time, trouble, and retracing of steps. 

Joint strike, dip, and spacing are the only necessary 

measurements. However, bed thickness is a useful measure- 

ment. If the joints are very regular and consistent, only 

one strike and dip measurement per set per exposure may 

be necessary; two or three measurements may be useful 

where joints are less consistent. 

Spacing is the perpendicular distance to the next 

adjacent joint in the same set. In an exposure, one 

should measure spacing chsistently in one direction so 

as not to repeat a spacing measurement. If part of the 

exposure has been washed out, covered by vegetation, 

covered by talus, or in any way covered, spacing should 

not be measured across the area; a joint may be hidden 

and the spacing measurement would be erroneous. Whe,rever 

possible, at least three spacings per set should be meas- 
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ured. The number of joint spacings one should measure at 

each exposure will vary according to the number of joint 

sets and the regularity or irregularity of the spacing. 

If joint spacing in a set is fairly consistent across the 

exposure, only three to five measurements are necessary; 

if spacing is variable, 10 to 20 measurements may be 

necessary. The key to measuring spacings is to chose a 

representative sample. The exception to the rule is mas- 

sive sandstone where joint spacing may be many meters. 

If the exposure is large, and yet has only one or two 

joints or one or two spacings, then the intensity value 

may be considered equal to or less than the calculated 

value. For example, if an outcrop is 25 meters long and 

two joints at a high angle to the face of the outcrop are 

found at one end ten meters apart and the next joint 

spacing is greater than 15 meters, then no other joint 

from that set will be found in the r,emaining 15 meters of 

the. outcrop. The average spacing of that set can be con- 

sidered equal to or greater than 12.5 meters. It is im- 

portant to note when an obtcrop has no joints, particular- 

ly if the outcrop is of fair size. 

Field equipment is often a personal choice. However, 

two measuring instruments are found to be useful: a six- 

foot folding, metric/English carpenter's ruler and a 30 

meter fiberglass tape. The carpenter's ruler is good when 

spacings are less than a few meters. It is invaluable 
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when measuring steep cuts where joints are a few feet 

above your reach. The ruler can be unfolded into an up- 

side down L shape, using the long end for extension and 

the short end for measuring spacings. The 30 meter fiber- 

glass tape, used when spacings are large, iS flexible and 

will not rust when used in streams or other wet areas. 

One should beware of blasting fractures, weathering 

cracks, or other breaks which are not joints. As a 

general rule, when in doubt, don't! If you are unsure 

whether or not a fracture is a systematic joint, do not 

measure it for spacing. hhen you have completed the study, 

any differences in joint intensities will be' detected from 

spacings you are sure are real. 

Processing of the data will vary from study to study. 

In areas where a great number of intensity measurements 

were taken a simple contour map may best illustrate inten- 

sity variances. Mean spacings of individual sets can as- 

sist in interpreting causes of joint intensity. However, 

it is only the joint intensity measurement that estimates 

the total surface area of/fractured rock per unit volume. 

An individual set may show close spacing in a area, which 

would suggest increased intensity, but that may be count- 

eracted by wide spacings of other sets. 
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APPENDIX J 

SUGGESTIONS FOR FUTURE WORK 
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SUGGESTIONS FOR FUTURE WORK 

1. Two preliminary studies suggest that gas production 

decreases inside the Parsons and Petersburg lineaments. 

Because intense fracturing is being considered as one 

criterion for locating drilling sites, additional de- 

tailed studies should be done to compare gas production 

with the Parsons and Petersburg lineaments. 

2. Joint orientations seem to be affected by the Parsons 

and Petersburg lineaments. A study of the area where 

these lineaments appear to intersect may better define 

the area of intersection, and determine time and struc- 

tural relationships between them. 

3. A study of surface joint orientations and intensities 

around gas fields known to be producing from fractured 

reservoirs may determine if any relationship exists be- 

tween surface and subsurface fractures. 

4. Joint intensity studies along lineaments associated 

with known basement structures may characterize those 

lineaments and give an indication as to the origins of 

the Parsons and Petersburg lineaments. 

5. Rocks between the test areas in this study could be 

examined to determine if the Parsons and Petersburg 

lineaments are more intensely fractured all along their 

lengths. Permian rocks of the Dunkard Group could be 

studied to determine whether the lineaments are dis- 

rupted or terminated in northwestern West Virginia. 
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,6. Surface rocks above coal mine roof falls should be 

examined to determine if any relationship exists be- 

tween roof falls and surface joint intensities. If 

a correlation exists, surface joint intensity studies 

may be used to assist in predicting roof falls. 

7. Studies on coal cleat intensities could be used to 

determine relationships between cleating and pillar 

strengths. Stream channels, faults, folds, and other 

stratigraphic and tectonic structures located around 

coal seams could be examined to determine their effects 

on cleat intensities. 




