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CHAPTER I 

ABSTRACT 

Morrowan sandstones of the Oklahoma Panhandle commonly 

are divided into informal stratigraphic units. The "Upper" 

Morrowan sandstone generally is considered to have been 

deposited in a fluvial setting; "Lower" Morrowan sandstones 

generally are interpreted as having been deposited during a 

shallow-marine transgression. 

Interpretation of Upper Morrowan sandstones is based on 

evidence such as (1) quartz, feldspars, and rock fragments 

that range widely in, grain size, (2) carbonized plant 

remains that are common, (3) overall fining-upward 

sequences, (4) strata that are finer grained upward, from 

granules and coarse grained sands to medium sized grains, 

(5) abundant medium scale crossbeds (6) lateral 

discontinuity of strata, and (7) absence of fossils andjor 

glauconite. 

Interpretation of Lower Morrowan sandstones is based on 

(1) fairly consistent grain size, (2) abundant glauconite 

and fossil fragments, (3) sparse detrital clay, (4) some 

small scale to medium scale crossbeds, and (5) overall 

blanket-type geometry. 
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The Morrowan interval thickens to more than 600 ft. in 

the western half of the study area, from slightly more than 

500 ft. in the southeast part of the study area. Thickness 

of Upper Morrowan strata varies approximately 70-80 ft. 

across the study area, whereas Lower Morrowan strata vary 

as much a9 150 ft. in thickness. The top of the Morrowan 

interval dips gently southeastward at about 0.5 degrees. 

Dip is interrupted by three syndepositional faults that 

trend northeastward and by four small domes. 

Porosity in Upper and Lower Morrowan sandstones is 

mostly secondary, due to enlarged pores and partly 

dissolved grains; minor types of porosity include 

intergranular porosity and microporosity within authigenic 

clays. 

Petroleum from Upper Morrowan rocks is produced mostly 

from stratigraphic'traps. The sandstones are encased in 

nonmarine shales and siltstones. Lower Morrowan reservoirs 

mostly are in structural traps. 



CHAPTER II 

INTRODUCTION 

Location 

The study area is in the Hugoton Embayment of the 

Anadarko Basin. It is in the Oklahoma Panhandle, in the 

south-central to southeastern part of Texas County, 

Oklahoma. Included in the study area are Townships 2 and 3 

North, and Ranges 13 to 15 ECM (east of the Cimarron 

Meridian) (Figures 1 and 2). 

The terms "Upper Morrow" and "Lower Morrow," used 

throughout the report, are not formal stratigraphic 

nomenclature. However, these names are used widely in the 

literature for reference to divisions of the Morrowan 

section (Figure 3) (Swanson, 1979 p. 120; Cornish, 1982, p. 

74) • 
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Objectives 

Rocks of primary concern in this research are 

sandstones of the Morrowan Series (Figure 3). The sands 

may have been transported to the Anadarko Basin from the 

Amarillo-Wichita Uplift, Central Kansas Uplift, and Sierra 

Grande Uplift (King, 1951, p. 146; Arro, 1965, p. 28; 

Benton, 1972, p. 8, 9). The most accepted explanation 

indicates the source of sediment was the Sierra Grande 

Uplift (Arro, 1965, p. 28; Abels, 1959, p. 104; Swanson, 

1979, p. 164) (Figure 2). At many localities in the 

Hugoton Embayment, Morrowan sandstones are exceptionally 

productive of oil and gas. 

7 

Sandstones of the Upper and Lower Morrowan generally 

are regarded as having been deposited in fluvial and marine 

environments, respectively. The majority of evidence seems 

to support these interpretations (Halverson and Robinson, 

1989, p. 283; Cornish~ 1982, p. 73; curtis and Ostergard, 

1980, p. 142; Benton, 19721 p. 3), but in exploration for 

Morrowan sandstones, some formidable questions arise. 

1) Can the boundaries of the Upper and Lower Morrow be 

correlated throughout the area? 

2) Can the Mississippian/Pennsylvanian unconformity be 

determined from wireline logs? Can it be determined from 

cores? 



3) Are marker units within the Upper and Lower Morrow 

traceable for long distances? 

4) If markers are extensive, can time-stratigraphic 

relationships of the sandstones and the bounding units be 

described? 

5) Do cores and cuttings permit calibration of 

wireline logs in terms of lithofacies? 

6) Do cores of the units show strong evidence as to 

the environments of deposition? 

7) Do thin sections of the rocks show evidence as to 

the environments of' deposition? 

8) Do shales in the cores contain evidence of 

deposition in marine environments? 

8 

9) Can distinctive SF-resistivity-conductivity-log 

signatures be correlated with characteristic log signatures 

derived from density logs, neutron logs, and sonic logs? 

Methods of study 

Dwight's production-data and Petroleum Information's 

data books, both oil and gas production, were the sources 

of information for the production map, which shows 

distribution of oil- and gas-production by rock

stratigraphic unit (Plate I). 

Data from more than 200 wireline logs were used to make 

structural contour maps, isopach maps, sandstone-trend maps 

and sandstone-thickness maps. Structural contour maps of 

these marker-beds were made: (1) the base of the Keyes 
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sandstone (Plate II); (2) a marker-bed selected to 

represent the top of the Lower Morrow interval (Plate III); 

and (3) the base of the Thirteen Finger Limestone (Plate 

IV) (for details on the rationale concerning selection of 

marker beds, refer to Appendix D). 

To increase the accuracy of pontour placement, 

particularly near the borders of the study area, 

information was obtained from logs of wells within a 1-

mile-wide strip of land arorind the study area (Figure 1). 

The four cor~s available from the vicinity of the study 

area were documented (Figure 4); 60 thin sections from 

these cores were described (Appendix B). The cores and 

thin sections were used mostly to describe petrography of 

the sandstones, and to draw inferences about the 

depositional settings of the Morrowan sandstones. A 

secondary objective of the thin-section analysis was to 

interpret the sequence of diagenetic events. 



T 

N 

T 

3 

N 

T 

2 

N 

T 

N 

KANSAS 
R 10 ECM R 11 ECM R 12 ECM R 13 ECM R 14 ECM R 1& ECM R 1& ECM , R 17•ECM R 1e EC"1 R 19 ECII 

: I - -dKLAHO~A ---- -·-" 

N, 

T I 

: I 
-¢-

* 

I 
-¢-* 
TEXAS co 

I 

L_ OKLAH OMA - .__ - .;;._ ....__._- --
R 10 ECM R 11 ECM 'R 12 ECM R 13 ECM R 14 ECM R 15 ECM R 16 ECM R 17 ECM R 18 ECM R 18 ECM 

TE~AS 

I 
I 
I 
I 

J 

~ 
T 

3 

N 

T 

I 2 
N 

T 

1 

N 

Figure 4. Locations of wells from which cores were 
studied. 

T 

• 
N 

T 

I 

N 

10 



CHAPTER III 

HISTORY OF EXPLORATION 

Petroleum was discovered near the study area in 1918 

(Figure 5), in northern Potter County, Texas. The well, 

drilled on a dome mapped at the surface by C. N. Gould in 

1917 (Davis and Northcutt, 1989, p. 16), initiated drilling 

in the Panhandle Gas Field. The Panhandle Oil Field was 

discovered during 1921 in Carson County, Texas. The first 

discovery of gas in the Hugoton Embayment, in 1922, was 

from a shallow Permian reservoir in Seward County, Kansas 

(Davis and Northcutt, 1989, p. 18). The field was extended 

into Texas County, Oklaboma in 1922 (Totten,, 1956, p. 1947; 

Totten, 1961, p. 69) and in 1923 the Guymon-Hugoton gas 

area was discovered in southwestern Texas county, Oklahoma. 

These fields eventually were linked to form the Panhandle

Guymon-Hugoton Gas Field, the largest gas field in North 

America (Davis and Northcutt, 1989, p. 18) (Figure 6). 

In May, 1943, Pur~ Oil Co. discovered petroleum in 

Morrowan rocks. Pure drilled the discovery well of the 

Keyes Field, the No. 1 R. E. Cox, in Section 16, T5N, 

R8ECM, Cimarron County, Oklahoma. Initial gas production 

of 19 MMCFPD was from the Keyes sandstone (Lower ,Morrow) at 

a depth of 4677-4751 feet. Lower Morrow sands at Keyes 

11 
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Figure 6. The current extent of the Panhandle-Guymon
Hugoton Gas Field. Symbols (-¢-) gas well; 
( • ) oil well. (From Davis and Northcutt, 
1989, p. 16.) 
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Field had produced 500 billion CFG and 1.7 million BOas of 

1985 (Davis and Northcutt, 1989, p. 19). The first 

production of oil and 9as from Upper Morrowan sandstone was 

in May, 1953. Coltexo Corp. drilled the No. 1 Purdy in 

Section 20, T6N, R9ECM, also in the Keyes Field; initial 

potential was 30 MMCFPD (Wagner, 1961, p. 241). 

During the 1950's there were many discoveries of oil 

and gas in the Oklahoma Panhandle and Texas Panhandle. The 

Northwest Eva Field, discovered in 1953 by the Union Carbon 

No. 1 Kelly, is a few miles northwest of the study area. 

Located in Section 2, T4N, RlOECM, the initial potential of 

22 BOPD and 71 MCFPD (Figure 5) predominantly was from 

Upper Morrowan sandstones and partially from the Lower 

Morrowan Keyes sandstone (Williams, 1961, p. 251, 252). At 

this location oil and gas were produced mostly from 

stratigraphic traps in Upper Morrowan sandstones. Traps in 

the Lower Morrow Keyes sandstone are structural (Williams, 

1961, p. 251-252}. 

The Camrick Gas Field was discovered in 1954 by Texas 

Company's No. 1 J. H. Cook well in Section 27, TlN, R19ECM 

(Figure 5). Initial potential was 22,250 MCFPD (Dempsey, 

1961, p. 245). The Camrick Field has produced 1 trillion 

CFG and 14 million BO as of the end of 1985 (Davis and 

Northcutt, 1989, ps. 19, 20). Production is from 

stratigraphically trapped, discontinuous, lenticular Upper 

Morrowan sandstones. 



The Postle Field, discovered in northern Texas Co. in 

1958, has produced 103 million BO and 52 billion CFG from 

Upper Morrowan sandstones. This field and the Camrick 

Field are interpreted as having been deposited in a large 

deltaic plain (Davis and Northcutt, 1989, p. 20). 

l5 

Discoveries continued through the 1950's and 1960's; 

more than 16 major fields were found in t~e Oklahoma 

Panhandle:, currently, exploratory drilling in the Anadarko 

Basin is primarily restricted to the deeper basin; however, 

much development drilling is continuing in the Hugoton 

Embayment. 



CHAPTER IV 

PREVIOUS STUDIES 

From evidence based on fusilinid foraminifera, M. L. 

Thompson defined the Morrowan stratigraphic sequence of 

shales, sandstones and limestones to the Morrowan Series 

based on fusilinid identification (Dobervich and Parker, 

1958, p. 5). Morrowan strata were correlated throughout 

the Oklahoma and Texas Panhandles, southeastern Colorado, 

and western Kansas by Maher, who used Thompson's 

descriptions, and faunal identifications by Henbest 

(Dobervich and Parker, 1958, p. 5). 

Stratigraphic units described by Maher were the basis 

for definition of the Morrowan section in the Anadarko 

Basin/Hugoton Embayment (Dobervich and Parker, 1958, p. 5). 

The term "Hugoton Embayment" was introduced in 1948 for 

that area previously referred to as the "Dodge City 

Embayment" (Maher and Collins, 1948, p. 813-816). Reasons 

for proposing the new terminology were that the axis of the 

basin extends near Hugoton and the thickest Carboniferous 

rocks are near Hugoton. 

Study of diagenesis of Lower Morrowan sandstones 

resulted in interpretation of two basic types of sandstone: 

nearshore clean, well sorted, nonglauconitic, noncalcareous 

16 
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quartzose sand deposited in a high energy environment, and 

a seaward facies of the first type. The seaward facies has 

glauconite, more calcareous cement, and is less well 

sorted; locally shale is the dominant rock (Adams, 1954, p. 

1568, 1569). Much of the porosity in Upper Morrowan 

sandstones is secondary, such as moldic pores and enlarged 

intergranular pores formed from partially dissolved grains. 

These types of porosity are results of diagenetic 

dissolution (Walker, 1986, p. 52-56; Rader, 1990, p. 54) as 

well as formation of clay (microporosity). 

Morrowan rocks include light to medium gray shales as 

well as gray-green shales with carbonaceous material 

(Dobervich and Parker, 1958, p. 5). Shales are interbedded 

with discontinuous sandstones and limestones (Totten, 1956, 

p. 1955; Abels, 1959, p. 96; Worden, 1959, p. 125; Pate, 

1959, p. 49). In general, Morrowan sandstones are gray to 

tan and arkosic, with decreasing amounts of feldspar 

eastward (Abels, 1959, p. 99), fine to coarse grained, 

poorly sorted, subangular to subrounded, and glauconitic 

with calcareous cement. 

Upper Morrowan sandstones are angular to subangular, 

with unweathered feldspars and detrital cementing material. 

These rocks have been interpreted as having had local, low

lying sources (Barrett, 1964, p. 5). Possible other 

sources include the Central Kansas Uplift, the Sierra 

Grande Uplift and the Amarillo-Wichita Mountains (Arro, 

1965, p. 28). 
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The Lower Morrowan interval has been interpreted as 

having been deposited in a sea that advanced from southeast 

to northwest (Davis, 1964, p. 8). Sediments "filled in" or 

"leveled out" the irregular topography on Mississippian 

rocks, of which most relief had been developed before (or 

to a lesser degree, early in)'deposition of Morrowan 

sediments (Dobervich and Parker, 1958, p. 7; Arro, 1965, p. 

28 and 29; Forgotson et al., 1966, p. 532). Lower Morrowan 

sands were spread into, within and among valleys by marine 

processes. These sandstones are predominantly fine to 

medium grained, fossiliferous, and glauconitic, with 

siliceous and calcitic cements (Barrett, 1964, p. 3, 4). 

Morrowan sandstones have been mapped locally in many 

areas near the present study area. Some such areas are the 

Kinsler Field in Morton county, Kansas, Baca County, 

Colorado, and Cimarron County, Oklahoma (Davis, 1964) 

(Figure 5), the Light Field in Beaver County, Oklahoma and 

Seward County, Kansas (Barby, 1960), ·(Figure 5) and the 

southeastern part of Texas County, Oklahoma (Curtis and 

Ostergard, 1980). Numerous regional studies of Morrowan 

strata have been published (for example, Swanson, 1979, and 

Barrett, 1964). 



CHAPTER V 

GEOLOGIC SETTING 

The Anadarko Basin is bounded on the south by the 

anticlinorium composed of the Arbuckle Mountains, Wichita 

Mountains, and the Amarillo Uplift (Figure 2). The axis of 

the basin is only about 30 mi. north of the anticlinorium, 

but the comparatively gentle northern flank of the basin 

extends as far ~s southwestern Nebraska; the 

northwesternmost part of the basin forms the Hugoton 

Embayment (Figure 2). In Oklahoma and southern Kansas the 

Nemaha Range is the eastern limit of the Anadarko Basin, 

whereas the Sierra Grande Uplift, the Las Animas Arch, the 

Keyes Dome and the Cimarron Arch are positive elements that 

make up the western boundary (Figure 2). 

The area of concern in this research is in the Hugoton 

Embayment. The embayment lies between the Las Animas Arch, 

to the northwest, and the Central Kansas Uplift, to the 

northeast (Figure 2). The study area is only a few miles 

east of the cimarron Arch and the smaller but prominent 

Keyes Dome (Figure 2). 

In general, the uplifts cited above and others shown 

in Figure 2, and correspondingly the Anadarko Basin and 

Hugoton Embayment, were active as long ago as the 
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Mississippian Period (Huffman, 1959, p. 2546; Stewart, 

1975, p. 130; Wilson, 1975, p. 248). Evidence of recurrent 

movement of these structural elements in the Late Paleozoic 

and Mesozoic is detectable by inspection of regional areal 

geology (for example, see Miser and others, 1954). 

The major episodes of tectonic activity on the southern 

margin of the Anadarko Basin were the Wichita disturbance, 

Late Mississippian through Early Pennsylvanian (Morrowan), 

and the Arbuckle orogeny, Late Pennsylvanian (King, 1951, 

p. 146, 147; Huffman, 1959, p. 2544, 2545). 



CHAPTER VI 

STRUCTURAL SETTING 

overall dip of Morrowan strata is about 0. 5 ,degrees 

southeastward across most of the study area (Plates II

IV). Structural features include three small domes (Plate 

II); at the top of the Morrowan interval two are expressed 

as noses and ohly one as a dome (Plate IV). Regional dip 

also is interrupted by three down-to-the-northwest faults 

and one down-to~the~southeast f~ult that trend 30-40 

degrees east of north and two possible m{nor down-to-the 

southeast faults and one minor down-to-the-west fault 

(Plates II, III, and IV). Faulting began during 

Mississippian time and continued into the Morrowan 

(Forgotson, et al., 1966, p. 521). 

Observation of structural contour maps of the three 

marker beds shown on Fig~re 3, (1) the base of the Lower 

Morrowan sandstone {Plate II), {2) the top of, the 

limestone/sandstone marker (Plate III), and (3) the base of 

the Thirteen Finger Limestone (Plate IV), reveals evidence 

about relative timing of faults. At the lowest marker (D) 

(Figure 7; Plate II), the most western fault shows 

displacement of more than 95ft., at the top of the Lower 

Morrowan section (B) (Figure 7; Plate III) 
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Figure 7. Logs of two wells located 1 mile apart. 
Displacement of markers decreases upward; well 
on down-thrown side of fault has slightly more 
than 90 ft. of displacement at marker D; 
displacement at marker A is little more than 
60 ft. Loca~ion is shown as 1-1' on Plates 
II, III 1 and IV. 
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displacement is almost 90ft.; and at marker (A), Figure 7; 

Plate IV) it is slightly more than 60 ft. This evidence 

tends to suggest that some faulting continued through 

Morrowan time, but decreased in intensity. 

Morrowan faulting probably was syndepositional. 

Evidence includes (1) the progressive upward decrease in 

vertical displacement, (2) the added strata in section 

(Plates XIII, XIX, (in orange) and Figure 7), (3) and the 

large increase in Lower Morrowan sandstone thickness on the 

down-thrown side of the westernmost fault. Part of this 

thickness is also attributed to pre-Morrowan erosion. The 

thickening of Lower Morrowan strata (Plates VI, VIII) can 

be explained in a few ways: (1) alluvial valley filled 

with back-stepping marine sediments; valley was cut during 

lowstand of sea level toward close of Mississippian time, 

(2) alluvial valley fill; erosional channel could have been 

related genetically to displacement along a fault, prior to 

deposition of the Lower Morrowan sandstone, or (3) 

deposition of Lower Morrowan sandstones on a down-dropped 

block. 



CHAPTER VII 

· STRATIGRAPHY 

In the northwestern part of the Anadarko Basin of 

Oklahoma, the units generally called 11 Morrow, 11 are believed 

to be of Morrowan age (Figure 3). The Morrow probably is 

unconformable upon Mississippian rocks. 

Within the.study area, the youngest Mississippian rocks 

are considered to be Chesteran, primarily (Benton, 1972, p. 

2). The Chesteran series ranges from more than 600 feet 

thick, in portions of Beaver County, Oklahoma to zero on 

the Keyes dome (Barby, 1956, p. i5). 

Mississippian system 

Chesteran Series 

Chesteran rocks primarily are fossiliferous limestones. 

Th~y contain .abundant o~liths, crinoid sterns, bryozoans, 

brachiopods and ostracods (Curtis and Ostergard, 1980, p. 

118; Barrett, 1964, p. 3). Interbedded with the mottled 

limestones are gray to green-gray and brown fissile shales 

(Abels, 1959, p. 96). These limestone units can be 

classified using Dunham's classification as oolitic 

bioclastic grainstones, crinoid-bryozoan wackestones, and 

crinoid-bryqzoan packstones (Asquith, 1984, p. 87). 

24 
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Pennsylvanian System 

Morrowan Series 

"Lower Morrow" Sequence 

The lowermost rock units of the Pennsylvanian system 

are Morrowan. The upper l:;>oundary of the "Lower Morrow" 

interval is herein defined as a selected 

sandstonefl~mestone marker generally in. contact. with an 

overlying shale (Figure 3) ; the base of the !'Lower Morrow" 

is defined as the base of the Keyes sandstone (see Appendix 

D; Figure 3). The Lower Morrow interval is composed 

predominantly of shales with thin discontinuous sandstone 

and limestone units (Barrett, 1964, p. 3). These units 

record an overall transgressive sequence with many 

disconformities (Sonnenberg, 1990, p. 207). 

Sandstones. Throughout the general area the Lower 

Morrowan sandstone unit's . are more widespread than Upper 

Morrowan sandstone units. Grain sizes range from very fine 

to medium, and sorting from poor to fair. These sandstones 

are gray to white and locally are argillaceous (Barrett, 

1964, p. 4). Curtis and Ostergard (1980, p. 118) concluded 

that the entire lower section of Morrowan rocks is 

generally more marine than the upper section. This 

detailed description is consistent with Barrett's except 

that they described the. rocks as having more glauconite. 

Arro (1965, p. 21-22) described Lower Morrowan sandstones 
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from north-central and northwestern Texas County, Oklahoma 

simply as finer grained and better sorted than Upper 

Morrowan sandstones from the same area. 

Shales. Shales in the Lower Morrow section generally 

are dark, rich in organic material, pyritic (Arro, 1965, p. 

21) slightly calcareous, (Curtis and Ostergard, 1980, p. 
' -

118) micaceous, and lodally glauconitic (Barrett, 1964, p. 

4) • 

Limestones. Limestones of the Lower Morrowan section 

commonly are more argillaceous thanMississippian 

limestones (Totten, 1956, p. 1955). Most of these strata 

are sandy, buffto tan, and locally dolomitic. Some of the 

limestones are hard, microcrystalline, and gray to brown. 

Lower Morrowan limestones contain 2% glauconite, on the 

average (Barrett, 1964, p. 4). Deposition of the sediments 

was across the truncated Chesteran terrain (Swanson, 1979, 

p. 117-118; Cornish, 1982, p. 74). 

"Upper Morrow" Sequence 

The Upper Morrowan section is bounded on the bottom by 

the same sandstone/limestone - shale contact that marks the 

upper boundary of the Lower Morrow (Figure 3). The top is 

defined as the base of the Thirteen Finger Limestone 

(Figure 3) (Swanson, 1979, p. 119; Dobervich and Parker, 

1958, p. 9) (see also Appendix D). 



27 

The Upper Morrowan interval is the record of sediments 

deposited primarily within a fluvial setting (Benton, 1972, 

p. 3). Parker (with Dobervich, 1958, p. 9) stated that in 

the central part of the northern Texas Panhandle, Upper 

Morrowan .. rocks are similar over a large region. The rock 

is a section of fissile, gra~ to 'dark gray shales 

interbedded with few lenticular sandstones and a few 

discontinuous limestones. 

Sandstones. Sandstones of the Upper Morrow generally 

are coarser grained than those of the Lower Morrow. They 

are nonfossiliferous and arkosic, and range from fine 

grained to granular. At many places the sandstone is 

poorly sorted, loca+ly is conglomeratic, and at some places 

the rock contains fragments of carbonized wood or other 

carbonaceous debris (Kasino and Davies, 1979, p. 173). The 

sandstone units fine upward from very coarse 

grained/granular to medium grained and fine grained 

(Swanson, 1979, p. 122). 

Shales. At many places, the shales are fossiliferous, 

carbonaceous and pyritic; locally they are rich in 

glauconite and calcareous cement (Barrett, 1964, p. 4). 

Limestones. Limestones in the Upper Morrow are less 

extensive, finer grained,and more sandy than limestones in 

the Lower Morrow (Curtis and Ostergard, 1980, p. 118). 
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Atokan Series 

Thirteen Finger Limestone 

The Atokan Thirteen Finger Limestone generally is dark 

brown to gray but at some places it ranges from white to 

black. Interbedded with strata of limestone are black, 

splintery, bituminous shales. The Thirteen Finger 

Limestone is crystalline to chalky and dolomitic; locally 

is contains fo"ssil fragments and chert {Munson, 1989, p. 5; 

Benton 1972, p. 4). 



CHAPTER VIII 

DIAGENESIS 

Introduction 

The principal reason for analysis of thin sections was 

to gather information for interpretation of depositional 

environments of the Upper and Lower Morrowan sandstones, as 

well as to interpret the diagenetic history of the 

sandstones. Also examined were thin sections of shales and 

limestones that bound the sandstones. Descriptions of all 

thin sections are included in Appendices B and C. 

In the discussion that follows, photomicrographs show 

exemplary constituents of Morrowan rocks. Photomicrographs 

are in pairs; the upper .one was made under plane-polarized 

light, the lower under crossed nicols. Also, a code 

follows the caption of each photomicrograph. This code 

denotes which thin section is shown: ST4 signifies Cities 

Service No. 4 Stonebraker "AN", ST101 is the code for 

Cities Service No. 101 Ston~braker "A", FF signifies Shell 

No. 1-13 Finfrock, and KY is the code for Gulf No. 1 C. C. 

Kelly. The number following the code is the index number 

of the thin section, the description of which is in 

Appendices B, c, and D. 

29 



Upper Morrowan Rocks 

Cities Service No . .i Stonebraker "AN" 

Upper Morrowan rocks in the core from the No. 4 

Stonebraker "AN" mostly are subarkoses and 

sublithchertwackes; sublitharenites, sublithwackes, and 

quartz arenites are minor components. 

Detrital Constituents 

The major constituents are monocrystalline quartz and 

clay matrix (Figure 8). Minor detrital constituents 

(generally less than 5% of the total rock) include 

polycrystalline quartz, feldspars, chert and other rock 

fragments, muscovite and zircon. Except for feldspar and 

chert, minor detrital constituents were recorded in trace 

amounts. 

30 

On the average, monocrystalline quartz is the most 

common detrital constituent; it makes up approximately 60% 

of the rock. Grains generally are poorly sorted and 

subrounded to subangular. Extinction of grains commonly is 

straight, but a few grains show slight undulose extinction, 

suggesting that the rocks have been compacted strongly by 

faulting or folding (Al-Shaieb, 1992). Some grains have 

pressure-solution features at grain boundaries (Figure 9). 

\ 
\ 



Figure 8. Abundant quartz grains and detrital clays (CL) 
(ST4-8). 
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Figure 9. Undulose extinction (U) of quartz grains and 
pressure features (P) at grain boundaries. 
Kaolinite (K) with internal microporosity (m) 
in upper left of figure (ST4-9). 
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Detrital matrix is the second most common constituent; 

it averages 12.8% overall. Dominantly the material is 

pseudomatrix of compacted clay particles; the pseudomatrix 

occludes much of the original pore space. 

Authigenic Constituents 

Authigenic constituents predominantly are cements, 

clays, and slight amounts of pyrite and organic material. 

Siliceous cement, as syntaxial overgrowths, makes up at 

least 2% of the rock. overgrowths generally are detectable 

by dust rims, which outline the original grains (Figure 

10). Of the carbonate cements, calcite is dominant (4.3% 

on the average); dolomite is minor (average 0.5%) (Figure 

11). 

Authigenic clays include kaolinite, illite and 

chlorite. Kaolinite is most abundant (average: 3%). 

Kaolinite (Figure 9) and illite are pore-filling. Chlorite 

is present only as pore-lining traces. 

Organic matter is abundant in the thin sections. It is 

in stylolitic laminae, residual from pressure dissolution 

of inorganic material (Figure 12). 

Porosity 

Total average recdrded porosity is only 2%; however 

some parts of the rock have porosity of as much as 10%. 

Porosity is mostly secondary, in the forms of enlarged 

intergranular pores and micropores within 



Figure 10. Photomicrographs show quartz grains with well 
developed overgrowths (0), as shown by dust 
rims; also chert fragment (C) and some 
primary (intergranular) porosity (I) (ST4-
17). 
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Figure 11. Dolomite rhombohedra (D) within calcite
dominated cement; also wisps of organic 
material (Or) (ST4-16). 
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Figure 12. Organic material (Or) in a stylolite, and 
enlarged intergranular pores (EP) (ST4-4). 
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authigenic clays (Figures 12 and 9 respectively). Primary 

porosity is intergranular and quite sparse (Figure 10). 

Cities Service No. 101 Stonebraker "A" 

Upper Morrowan sandstones in the core from the No. 101 

Stonebraker "A" are subarkose, subarkosic wacke, 

feldspathic lithwacke, quartz wacke and sublitharenite. 

Detrital Constituents 

The main detrital constituents of sandstone in the No. 

101 Stonebraker "A" are monocrystalline quartz and clay 

matrix. Minor detrital constituents generally are less than 

2 to 3% of the total rock; they are polycrystalline quartz, 

feldspars, chert and other rock fragments, muscovite, 

zircon, traces of glauconite, and traces of collophane 

(phosphate), which commonly is cement in fragments of 

siltstone. 

On the average, monocrystalline quartz composes 50% of 

the sandstone. Grains are poorly to very poorly sorted and 

subrounded to subangular. 

Detrital matrix is the second most common constituent 

of the sandstone, 11.3% on the average. Mostly it is 

pseudomatrix of compacted particles of clay. 

The trace amounts of glauconite are accompanied by 

traces of collophane. 
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Authigenic Constituents 

Authigenic constituents predominantly are cements and 

clays, with pyrite and organic material. 

Siliceous cement as syntaxial overgrowths makes up at 

least 1%.of the rock; it is revealed by dust rims in the 

original grains (Figure 13). Poikilotopic calcite cement 

is 20% of the rock, on the average; primarily it is owing 

to dissolution of grains and replacement by calcite, as 

well as being partly initial calcite cement, precipitated 

early in diagenesis. Some grains are almost completely 

replaced by calcite (Figure 13)~ Dolomite cement is only 

in very slight amounts. 

Authigenic clays mostly are kaolinite and illite, which 

commonly are pore-filling. 

Organic matter is present only in trace amounts. 

Porosity 

Total average porosity is only 0.7% with a maximum of 

1.4%. Porosity mostly is· secondary, as enlarged primary 

porosity (Figure 13), and to a lesser degree, microporosity 

within authigenic clays. 



Figure 13. Quartz (Q), plagioclase feldspar (Pf), 
muscovite (M), detrital illite, enlarged 
intergranular porosity (EP), quartz 
overgrowths, and poikilotopic calcite cement 
(PC). Note the undulose {U) extinction of 
some of the quartz grains (STlOl-2~. 
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Lower Morrowan Rocks 

Shell Oil No. 1-13 Finfrock 

Lower Morrowan rocks in the core from the No. 1-13 

Finfrock mostly are sublitharenites and quartz arenites; 

however, two thin-section samples were wackes. 

Detrital Constituents 

40 

Most detrital constituents are monocrystalline quartz, 

glauconite and fossil fragments. Minor detrital 

constituents (generally less than 2 to 3% of the rock) 

include muscovite, chert and other rock fragments, 

feldspars, collophane-cemented pebbles, and zircon. 

Monocrystalline quartz, the most common detrital 

constituent, makes up more than 50% of the rock, on the 

average, ranging from 31% to 71%. Grains are poorly to 

moderately sorted and rounded to subangular (grains in two 

samples are well sorted). The grains show straight to 

slightly undulose extinction (Figure 14). 

Glauconite is abundant, 5% of this rock on the average, 

ranging from less than 1% to more than 12% (Figure 15). 

Glauconite characteristically is bright green, with some 

having been partially dissolved (Figure 15) . The 

glauconite grains are mostly rounded or slightly oval; 

similar grains, in the Cromwell Sandstone of southern 

Oklahoma have been interpreted as being in situ fecal 

pellets (Stout, 1991, p. 97). 
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Figure 14. Dominant quartz (Q), which has straight to 
slightly undulose extinction, with glauconite 
(G) and phosphatic clay (PH) in poikilotopic 
calcite cement (PC) (FF-46). 
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Figure 15. Abundant glauconite (G) (some of which is 
partially dissolved) in predominantly calcite 
cement (PC) (slight amount of dolomite (D) in 
far left) (FF-37). 
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Fossil fragments are also in most samples. They 

average 3% of the rock, and in one sample compose 22% of 

the rock. Fossil fragments chiefly are echinoderm-plate 

fragments (Figure 16) and fragments of bryozoa (Figure 17). 

Authigenic Constituents 

Authigenic constit~ents mostly are cements and clays; 

pyrite and traces of organ~c material are minor components. 

Siliceou~ cement as syhtaxial overgrowths makes up at 

least 2% of the rock; it is marked by dust rims that show 

boundaries of the original grains (Figure 18). Much 

angularity of grains is due to quartz overgrowths, Which 

crystallized around host gra·ins {Figure 18). Poikilotopic 

calcite cement is dominant (Figures 14, 15, and 16), about 

20% on the average>and maximally 45%. Dolomite cement is 

in small amounts (Figure 15). 

Authigenic clays mostly are kaolinite and illite, with 

small amounts of chlorite. , Kaolinite (Figure 18) and 

illite are primarily pore-filling. Kaolinite,and illite 

average 5% and 2% per sample, respectively. Chlorite is 

sparse, and has been suggested as being due to replacement 

of glauconite (Ostergren, 1992). 

Organic matter is present only as traces, preserved as 

stylolites in areas of pressure dissolution. 
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Porosity 

Total average porosity is 3.7%, with a maximum of 18%. 

Porosity mostly is secondary, as enlarged primary porosity, 

partly or completely dissolved grains, shrunken detrital 

glauconite, microporosity within authigenic clays, and 

microporosity preserved in the cements (Figure 19). 

Figure 16. Glauconite (G) and crinoid-plate fossil 
fragment (Cr) in poikilotopic calcite cement 
(FF-41). 



Figure 17. Large bryozoan fragment (Br) and collophane 
pebble (Co) in a fine grained sandstone (FF-
48). 
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Figure 18. Large quartz grains (Q) with prominent 
overgrowths (0) upon dust rims. Also a 
collophane pebble (Co), authigenic pore
filling kaolinite (K) and microporosity (m) 
in kaolinite, and partly dissolved grains 
(Pd) (FF-40). 
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Figure 19. A sample showinq sliqht primary porosity (IP) 
and abundant secondary porosity. Secondary 
porosity shown is mostly microporosity (m) 
and space created by shrinkage (s) (FF-47). 
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Gulf Oil No. ~ ~ ~ Kelly 

Thin-section samples of Lower Morrowan rocks in the 

core from the No. 1 C. C. Kelly are quartz arenites, except 

for one phyllitharenite. 

Detrital Constituents 

Most detrital material is monocrystalline quartz, 

glauconite and fossil fragments. Minor constituents 

generally compose less than 2 to 3% of the total rock; 

they are muscovite, chert and other rock fragments 

(collophane-cemented fragments of siltstone (Figure 20), 

feldspars, and zircon. 

Monocrystalline quartz is the most common detrital 

mineral. It ranges from 39% to 76% of the total rock; on 

the average it is 62% of the rock. Grains are poorly 

sorted to moderately sorted and rounded to subangular. 

They show straight to slightly undulose extinction. 

Glauconite and fossil fragments are not as abundant as 

in samples from the Shell Oil No. 1-13 Finfrock. They 

average 1.5% and 1.3% respectively. Fossils are chiefly 

fragments of echinoderm plates and bryozoa. 

Authigenic constituents 

Major authigenic constituents are cements and clays. 

As much as 5% of the some thin sections is pyrite with 

traces of organic material. 
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Figure 20. Rock fragments: chert (C(left)) and collophane
cemented siltstone (CRF(right)) are some of 
the pebble-sized clasts in Lower Morrowan 
sandstones (KY-54). 
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Siliceous syntaxial overgrowths make up about 1% of the 

rock. On the average, calcite cement is only about 3% of 

the rock but dolomite cement is about 18% (Figure 21). 

Hematite cement is in only one sample (4735.9 ft.), but it 

makes up 16.1% of the entire sample, indicating an 

oxidizing environment common during subaerial exposure. 

Kaolinite and illite are pore-filling authigenic clays. 

They average 4.5% and 1.4%, respectively. Kaolinite formed 

mostly (and perhaps entirely) by replacement of feldspars. 

Chlorite is visible only as pore-lining material. Trace 

amounts of organic material were recorded. 

Porosity 

Total average porosity is 4.0% with a maximum of 8.0%. 

Porosity mostly is secondary, as enlarged intergranular 

pores (Figure 21), partly or completely dissolved grains or 

clays, shrunken glauconite, and micropores in authigenic 

clays. Primary intergranular porosity averages about 0.5% 

of the rock. 



Figure 21. Dolomite cement (D) and enlarged pores (EP) 
(KY-52). 
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Paragenetic Sequence 

The probable paragenetic sequence of Morrowan sandstone 

includes at least six increments. 

Upper Morrowan 'sandstones 

1) Pyrite formed in org'anic material; sediment was 

compacted. 

2) Quartz and unstable feldspars were partly dissolved; 

burial and compaction were accompanied by increase in pH 

and pressure dissolution. 

3) overgrowths of quartz developed, due partly to 

pressure-solution then reprecipitation. Burial continued. 

4) Unstable grains ,were dissolved and silica was partly 

dissolved. Feldspars were altered to clays and calcite was 

precipitated as cement. 

5) Secondary porosity' resulted from dissolution and 

partial dissolution of silica and unstable grains. 

6} Secondary porosity was occluded by clay, developed 

f:r;om alteration of unstabl.e'grains, and by cementation with 

calcite and dolomite. 

7) Formation of pyrite. 

Lower Morrowan Sandstones 

1) Cementation by calcite and dolo~ite, deposition of 

glauconite, and possible formation of pyrite in organic 

material. Perhaps the development of clay on surfaces of 

quartz grains accounts for dust rims (Walker, 1979, p. 45). 

/ 
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2) Quartz and unstable feldspars were dissolved partly, 

owing to burial, increase in pH, and pressure solution. 

3) Overgrowth of quartz on grains Qf quartz, as burial 

continued. 

4) Unstable grains were dissolved and quartz was partly 

dissolved. Feldspars were altered to clay. Calcite was 

precipitated as cement. 

5) Secondary porosity was occluded by c'lay developed 

from alteratiqn of unstable grains. 

7) Formation of pyrite. 



CHAPTER IX 

DEPOSITIONAL ENVIRONMENTS 

Lower Morrowan Rocks 

During the Late Mississippian, the study area was a 

shallow marine·shelf of Euramerica (Figure 22). Rocks 

deposited on this shelf.were primarily shallow marine 

shales and shelf t.o marine limestones (Curtis and 

Ostergard, 1980; p. 116). Global regression toward the 

close of the Mississippian (Figure 23) (Clark and Stearn 

1968, p. 171; Ross and Ross, 1988, p. 243) subjected late 

Missis~ippian marine strata to erosion. 

Deposition of Lower Morrowan sandstones has been 

interpreted in many fashions: fluvio-deltaic (Godard, 

1981, p. 43), beach, barrier bar, and transgressive 

shallow-marine sheet sands (Forgotson et al., 1966, p. 

532). Another possible interpretation is alluvial valley 

fill. 

Lower Morrowan sandstones seem to have been channeled 

into underlying strata (Plates XII-XIX). However, 

characteristics of a fluvial deltaic environment include 

(1) large variance in grain sizes (pebble to silt) (Lower 

Morrowan sandstones grains vary little in size.); (2) 

fluvially deposited sandstones are not laterally 
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Figure 22. Estimated general location of study area (H) 
during Late Mississippian (after Ross and 
Ross, 1988, p. 228). 
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continuous in four primary directions (upper contact of 

Lower Morrowan sandstones can be correlated across most of 

the study area; see Figure 24); (3) fluvial deltaic 

environments generally are void of fossils and/or 

glauconite (Lower Morrowan sandstones contain an abundance 

of, both.) 

Barrier bars (1) generally trend parallel to 

depositional strike (Busch and Link, 1985, p. 207). (The 

thicker of Lower Morrowan sandstones do not trend parallel 

to the east-southeasterly striking paleocoastline outlined 

by Curtis and Ostergard (1980, p. 123), which explains the 

pre-Morrowan surface, near the study area, as having had a 

southwesterly slope; this is also supported by thickening 

of the Lower Morrowan interval (Plate VI). (2) Under 

trangressive conditions barrier bars tend to build upward 

and toward land (Lower Morrowan sandstones "cut" into 

underlying strata.) (3) Barrier bars generally have 

gradational lateral contacts (Shelton, 1973, enclosure). 

(Contacts of Lower Morrowan sandstone and bounding rocks 

are rather abrupt.) 

Sands in alluvial valleys have sharp basal and lateral 

contacts, much as Lower Morrowan sandstones do. However, 

(1) alluvial-valley sands show massive bedding as well as 

large and medium scale crossbedding (Lower Morrowan 

sandstones contain mostly medium scale crossbeds and 

planar crossbeds); {2) large pebbles and gravels are 

common in alluvial strata {Such clasts are rare in Lower 
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sandstones (U). 
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Morrowan cores.); and (3) wood fragments and plant debris 

are common (These sediments are rare in Lower Morrowan 

rocks.). Lower Morrowan shallow marine claystones, 

sandstones, limestones, and sandy limestones were 

deposited probably by a transgressing sea over an eroded, 

irregular surface (Swanson, 1979, p. 117;- Webster, 1983, 
' 

p. 2072). Tectonic elements and local topography 

influenced depositional patterns during Early Morrowan 

time (Moore, 1979, p. 6, 7). Thick accumulations of 

sediments were in alluvial valleys where Lower Morrowan 

transgressive/marine units were deposited (Khaiwka, 1973, 

p. 187; Arro, 1965, p. 22). Lower Morrowan (Keyes) 

sandstones probably were shallow marine sands deposited 

under near-shore processes such as waves, tidal currents, 

and possibly longshore drift (Figure 25). As .the low-

lying areas became filled sands were spread laterally 

(Figure 25). 

Evidence to support marine deposition is: (1) 

Fragments of brachiopods, bry9zoans, and crinoids, 

vertical burrows, filaments of carbonized plant material, 

glauconite, and calcareous cement are abundant. 

Sedimentary structures recorded from cores include medium 

scale planar crossbeds. Thin conglomerates may indicate 

minor regressions. (This line of evidence recorded in 

Appendix A.) Cores from No. 1-13- Finfrock· and No. 1 c.c. 

Kelly have similar characteristics. The Kelly core 

contains more wavy laminations and crossbeds; the 
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Figure 25. Interpretation of general pattern of 
deposition of Lower Morrowan sandstones: 
(A) pre-Pennsylvanian topography, (B) 
initial deposition in low-lying areas, (C) 
spreading of sands laterally, with near
burial of eroded surface. 
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Finfrock core contains more glauconite and relatively 

common vertical burrows. Similar differences have been 

interpreted as indicating closer-to-shore, higher energy 

conditions (Adams, 1954, p. 1568) during deposition of 

less glauconitic, less burrowed, and more crossbedded and 

cross laminated sandstones. 
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The No. 1~13 Finfrock core is a possible example of a 

"more seaward" facies than the interval preserved within 

the No. 1 c. C. Kelly cor.e. (see Appendices A, B, and C for 

descriptions) . 

2) Thin sections from both cores. contain rare rock 

fragments or feldspars but fossil fragments and glauconite 

are abundant. However, thin sections from the No. 1 c. C. 

Kelly core contain less glauconite and fossil fragments 

than thin sections from the No. 1-13 Finfrock core. 

Carbonate cements are abundant. Sandstones in the Kelly 

core usually are quartz arenites, whereas sandstones in 

the Finfrock core are a mixture of quartz arenite and 

sublitharenites. 

3) Spontaneous potential and gamma ray log signatures 

of.the Lower Morrowan sandstones generally have blocky to 

slightly funnel shapes (Figure ,26). Deep, medium, and 

shallow resistivity logs show a highly resist,ive basal 

contact with steady upward decrease in resistivity across 

the lower part of the interval and an increase in the 

resistivity across the upper part. The general log 

signatures might suggest (1) coarsening 
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upward, (2) increasing porosity upward, or (3) decreasing 

clay content upward across the lower part of the sandstone 

and a possible increase in clay, decrease in porosity and 

decrease in grain size across the upper part. Funnel

shaped log signatures are common responses to sandstones 

dep'osited· in shallow marine environments. Low bulk

density peaks such as those recorded at 6836, 6838, and 

6840 (Figure 26) in some instances, have corresponded to 

levels richer in glauconite and siderite (Serra, 1985, p. 

192) . 

4) Isopach maps illustrate thicker units filling the 

low-lying areas (Plates V-VII). Most prominent is the 

thick sandstone which lies to the west side of T2N, 

R14ECM. This sandstone was deposited when transgr~ssive 

sands filled a previously active alluvial valley. The 

structural contour map of the base of the Morrowan 

interval (Plate II) illustrates the position of the valley 

before transgression of Morrowan seas. Structure maps 

also support the hypothesis that paleodrainage was at 

least influenced by Late Mississippian/Early Pennsylvanian 

faulting. The selected position of the lower marker may 

allow for a small amount of error in estimation of pre

Morrowan topographic relief; however, many whole 

Archimedes and abundant fronds in underlying shales 

support this selection as the base of the Morrowan 

interval (see Appendix D). 
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5) Examination of cross sections illustrates that 

thicker units are located in what were low-lying areas, 

similar to the circumstances depicted in Figure 25. This 

further supports inferences drawn from isopach maps. In 

addition to the thickest interval being in the probable 

pre-Morrowan low areas,,the cross sections also illustrate 

evidence of a marine transgressive environment with a 

thinner but more laterally consistent sandstone 

immediately overlying the "fill" units. These sands are 

more blanket-like in geometry and are continuous across 

most of the study area. In Figure 7, the unit above 

marker "D" can be correlated across the fault as well as 

across most of the study area. The continuity of this 

unit may indicate more consistent, widespread sediment 

distribution. 

In the Morrowan section are many thin, discontinuous 

limestones and sandstones. .Strata deposited after Lower 

Morrowan sandstones and prior to Upper Morrowan sandstones 

were mostly shales with many limestone and some sandstone 

interbeds. The thick interval of shales could indicate a 

period of relative tectonic quiescence (Benton, 1972, p. 

9). The interbedded units could represent minor tectonic 

events or global fluctuations of sea level during the 

relative calm deposition. Many sea level fluctuations 

occurred during Morrowan time (Figure 23) (Ross and Ross, 

1988, p. 243). 
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Upper Morrowan Rocks 

The Upper Morrow sandstones were probably deposited in 

a fluvial environment. The Morrow of the Hugoton 

Embayment has been interpreted as being deposited on a 

middle deltaic distributary plain (Figure 27) (Cornish, 

1982, p. 75; Swanson, 1979, p. 155-157). 

Evidence for a middle deltaic distributary channel 

environment is: 

1) Sandstones in the No. 4 Stonebraker "AN" core are 

generally medium to coarse grained, and fine upward within 

individual units from very coarse to medium. The units 

have medium scale crossbeds with each graded interval 

approximately 1 inch thick. Contacts within the core are 

abrupt at most places; they may be channel scours. The 

contacts have been described as festoon crossbeds from 

within the middle part of a point bar sequence (Swanson, 

1979, p. 122). Abundant carbonized plant fragments and 

wisps of organic material (plant roots?) are in the core. 

There is no evidence of burrowing, no fossil fragments, 

and very little carbonate material in the No. 4 

Stonebraker "AN" core. 

2) Primary constituents of rocks in the No. 4 

Stonebraker "AN" are quartz and some clay matrix, with 

some feldspars and rock fragments. Organic material is 

common in the form of stylolites; glauconite and fossil 

fragments are absent and carbonate cements are rare in 

comparison to other cores. 



Figure 27. Probable settings during deposition of Upper 
Morrowan sandstone (modified from 
Serra, 1985, p. 160). 

3) Spontaneous-potential log signatures of Upper 

Morrowan sandstones generally have overall bell shapes 

(possibly associated with a fining upward sequence in 

grain size) (Figure 28). Gamma-ray log signatures are 

similar but have serrate profiles, which could indicate 

thin shale intervals or variations in abundance of clay 

particles. Resistivity-log signature deflections 

generally increase upward across the upper part of the 

examined interval. The increase could be due to decrease 

in grain size, increase in cementation, and/or occurrence 

of gas or oil (Figure 28). Sonic-log signatures show an 

65 



66 

overall upward decrease of interval transit time, possibly 

a result of (1) upward porosity decrease or (2) upward 

density increase. Bulk density log signatures increase 

upward across the interval which could support the 

hypothesis of upward porosity decrease. Abrupt leftward 

deflections of caliper log signatures are common at the 

bases of Upper Morrowan sandstones, .indicating sharp lower 

contacts. Generally, caliper log responses gradually 

return to full diameter or greater toward the top of 

intervals, which could indicate fining upward of grains in 

this part of the interval. 

4) The general trends of Upper Morrowan sandstone 

bodies are east-southeast (Plate IX). The sandstone 

bodies are,generally a few miles in width, 10-20 ft. 

thick, and oblate to elongate in plan view. The preserved 

sandstones form a somewhat beaded appearance, due to local 

areas of thick sandstone concentrations along the length 

of the trend. 

5) Upper Morrowa~ sandstones generally are not wider 

than 1-2 mi. in cross sections and tend to thin laterally 

into encasing shal~s. At some locations, particularly at 

the lower parts of sections, resistivity deflections 

increase upward for short distances (Figure 29) and gamma

ray deflections are very low (leftward) which could 

indicate a clean, channel scour gravel. The highly 

resistive, low gamma-radiation interval could be the 

leading edge (I' toe") of a point bar (Figure 2 9) • As a 
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point bar migrates laterally, clay rip-up clasts are 

covered with coarse grained sands and possibly gravels. 

Highly resistive units are common at the tops of Upper 

Morrowan sandstones. Higher than normal gamma-ray 

responses (>150 API) commonly correlate with the more 

resistive intervals (Figure 29 (B)). Such responses may 

indicate radioactive, organic-rich, shale or silty 

sediments that might have trailed the lateral migration of 

point bars (Figure 29). 

Shales above the Upper Morrowan sandstones (see 

Appendix B, No. 4 Stonebraker "AN" core) contain abundant 

disarticulated brachiopods and are highly calcareous. 

These shales were probably deposited in a marine 

environment during a transgression toward the close of the 

Morrow. 
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Figure 29. Possible coarse grained channel lag at the 
lower part of point bar deposit (A); this 
interval could coarsen upward for a short 
distance. As lateral accretion of finer 
grained point-bar sediments occurs, the thin 
coarsening upward sequence may be preserved. 
Resistive, higher radioactive zone (B) is 
possibly the result of organic debris 
deposited on top of point bar. 
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CHAPTER X 

SUMMARY 

(1) The Morrowan stratigraphic interval thickens 

westward across the study area. 

(2) The Lower Morrowan interval varies more in 

thickness than does the Upper Morrowan. 

(3) Lower Morrowan strata filled low areas in pre

Pennsylvanian topography; sandstones in the upper part of 

the Lower Morrowan section were spread extensively. 

(4) Upper Morrowan sandstones probably formed as 

distributary-channel point bars and channel-fill sands. 

(5) Variation in thickness of the Morrowan section is 

due partly to syndepositonal faulting. 

(6) Most marker beds do not extend throughout the 

study area. Marker beds that can be correlated across the 

study area can be used to infer relative-time depositional 

packages. 

(7) The contact with the Morrowan strata and the 

overlying Atokan Thirteen Finger Limestone is not 
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sandstone and Chesteran limestone. The post

Mississippian, pre-Morrowan unconformity may be within 

this section. 

(9) Cores of Lower Morrowan sandstones contain 

fragments of marine.fossils, glauconite, collophane, and 

burrows. 

(10) Cores of Upper Morrowan sandstone contain 

abundant medium scale crossbeds, graded beds, granules to 

medium sized grains and carbonaceous woody,material. 

Grain size geri~rally coarsens upward. 
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(11) Thin sections of Lower Morrowan sandstones 

contain abundant fragments of-.marine fossils and 

glauconite, which support the interpretation of deposition 

of the sand.in marine enviroments. 

(12) .Thin sections of Upper Morrowan sandstone contain 

no fossil fragments and rare samples contain glauconite. 

(13) The shales, from the cores, below the Lower 

Morrowan sandstones contain abundant fragments of marine 

fossils (Archimedes and crinoid stems) and carbonate 

cement. Shales above Mississippian sandstones and 

carbonate rocks contain·abundant disarticulated 

brachiopods and carbonate cement. 

(14) Most shales between the Upper and Lower Morrowan 

sandstones are rarely cqlcareous; no fossils were recorded 

from these shales. 



(15) Shales directly overlying Upper Morrowan 

sandstones are noncalcareous, laminated, silty, and void 

of fossils. 
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(16) The stratigraphically highest shales cored 

overlie the Upper Morrowan sandstones and the 

noncalcar~ous shales in the No. 4 stonebrak~r core. These 

shales are highly calcareous with abundant fragments of 

marine fossils, indicating probable transgression during 

late Morrowan time~· 

(17) Log signatures of Lower Morrowan sandstones tend 

to support little variance in grain size; Log signatures 

generally are funnel-shaped (coarsening upward) across the 

lower part of the interval with a more abrupt bell shape 

across the upper part. 

(18) Log signatures of Upper Morrowan sandstones are 

generally bell-shaped, which may indicate a fining upward 

sequence. Across some short vertical intervals, of only a 

few feet, the log signatures are funnel-shaped which may 

indicate thin coarsening~upward sequences. The thin 

coarsening-upward interval~ might assist in mapping if 

interpreted as the lead edges of"point bars. 

(19) Some log signatures of Upper Morrowan sandstones 

show evidence of highly resistive, highly radioactive 

intervals. Th~se units might also be used to assist in 

mapping and exploration, if interpreted as evidence of 

the trailing edges of point bars. 



(20) Oil and gas in Upper Morrowan sandstones are 

generally trapped stratigraphically. 

(21) Upper Morrowan production is generally from 

channel-fill sandstones, such as point-bar deposits. 

(22) Oil'and gas in Lower Morrowan sandstones are 

generally trapped structurally'• 

(23) Most productive Lower Morrowan rese~voirs are 

blanket sands on the updip sides of fault blocks. 
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Introduction 

Cores examined are from (1) Cities Service Oil Company 

No. 4 Stonebraker "AN", Sec. 9, T3N, R14ECM; (2) Cities 
·~----

Service Oil Company No. 101 St~e.E!"_ak~r "A", Sec. 7, T3N, 

R14ECM; (3) Shell Oil Company No. 1-13 Finfrock, Sec. 13, 

T4N, R16ECM; and (4) Gulf Oil Company No. 1 C. C. Kelly, 

Sec. 1, T4N, R10ECM (Figure 4). 

Cores from the Stonebraker wells are from the Upper 

Morrow "zone". Cores from.the Finfrock No. 1-13 and the c. 

c. Kelly No. 1 are from the Lower Morrow Keyes sandstone. 

The cores were described using two grain-size 

standards. The standards used are Wentworth's 1922 grain-

size classification chart of clastic sediments (Berg, 1986, 

p. 8) (Table 1), and a comparison chart that has size-

comparisons for very fine through very coarse grains 

(Figure 30) . 

The size-comparison chart was distributed by Amstrat 

(American/Canadian Stratigraphic Co.). 
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TABLE I 

WENTWORTH'S GRAIN-SIZE CLASSIFICATION * 

Diameter (mm) Modal class 

'· . 

256 

64 

4 

2 

1 

0.50 

0.25 

0.125 

0.062 

0.031 

0.015 

0.007 

0.004 
<0.004 

0 

Boulders 

Cobbles 

Pebbles 

Granules 

Very coarse 

Coarse 

Medium 

Fine 

Very fine 

Coarse 

Medium 

Fine 

Very fine 

Clay 

Sediment Rock 

Gravel Conglomerate 

Sand Sandstone 

Silt Siltstone 

Clay Claystone 

from Berg, 1986, p. 8. 

Figure 30. Grain-size comparison chart used for 
description of cores (from American/Canadian 
Stratigraphic Co.). 
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cores of Upper Morrowan Strata 

Cities Service Oil Co. No . .1 Stonebraker "AN" 

Depths marked on the core of the No. 4 Stonebraker are 

4.5 ft. shallower than depths recorded on logs (Plate XX). 

The core is a sample of 7 2 ft. _.of Upper Morrowan sandstone; 

the core iS, fairly complete. 

6297-6295.9 ft.: Shale: dark gray to black; fissile; 

noncalcareous. 

6295.4-6281.5 ft.: Sandstone: light grayish tan to 

tan; medium to coarse grained with some granules and 

pebbles; noncalcareous; oil-stained; relatively few 

potassium feldspars (approximately 1 grain/sq. in.) at 

6294.6-6283.8 ft.; carbonized plant material (6293 ft.); 

texture of interval fines upward from very coarse to medium 

grains; crossbedded (medium scale, planar, (some medium 

scale herring-bone? crossbedding at 6283.5-6283 ft.)), dip 

as much as 30 degrees, but generally 15-20 degrees from 

horizontal; each l-in. to 0.5-in. crossbed set includes 

interbedded coarse grained strata overlain by medium 

grained strata; pattern is consistent throughout the 

interval, but is most prominent from 6285-6282.5 ft. 

(Figure 31); coarse grained sandstone overlies very fine to 

fine grained sandstone with abrupt contact at 6282.5 ft. 

(Figure 32). 



Figure 31. Medium scale cross bedding in Upper Morrowan 
sandstone. Cities Service No. 4 Stonebraker 
"AN," 6283-6283.6 ft. 
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Figure 32. Abrupt contact of coarse grained (C) to 
granular sandstone and fine to very fine 
grained (VF) sandstone. The very fine to 
fine grained sandstone overlies a medium to 
coarse grained sandstone (M) (contact at 
arrow). The very fine to fine grained 
unit is at 6282.6 ft. Cities Service No. 4 
Stonebraker "AN," 6282.4-6282.9 ft. 
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6281.3-6280.2 ft.: Sandstone: dark gray; very fine 

grained; micaceous; interbedded with light gray sandstone; 

soft-sediment deformation and microfaulting, possibly due 

to slumping soon after deposition; small-scale crossbeds; 

ripple laminations?; contacts between the interbedded units 

are rather abrupt (Figure 33). 

6280.2-6273.1 ft.: Sandstone: dark gray; very fine to 

coarse silt; noncalcareous; micaceous; horizontally bedded; 

interval has the appearance of dark gray shale; close 

inspection shows that it is very fine grained sandstone to 

siltstone. 

6273.1-6272 ft.: Sandstone: light gray to tan; medium 

to coarse grained; noncalcareous; micaceous; carbonized 

plant-remains at 6272.8 ft. (Figure 34); crossbedded, 

medium scale from 6272.8-6272.5 ft. (Figure 35); 

gradational into overlying-finer grained sandstone. 

6272-6268.7 .ft.: Sandstone: light tan to tan; medium 

grained; noncalcareous; predominantly massively bedded; 

crossbedded (medium scale, trough? at 6270.8 ft.); 

gradational contact with overlying sandstone; uppermost 

three inches fines upward from medium to fine grained 

sandstone, with increase.upward of clay. 



Figure 33. Dark to medium gray Upper Morrowan sandstone 
interbedded with light gray to white 
sandstone showing ripple laminations, soft
sediment deformation and some microfaults. 
Cities Service No. 4 Stonebraker "AN", 
6280.1-6280.7 ft. 

Figure 34. carbonized plant remains in Upper Morrowan 
sandstone. Cities Service No. 4 Stonebraker 
"AN", 6272.8 ft. 
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Figure 35. Medium scale crossbeds in Upper Morrowan 
sandstone. Cities Service No. 4 Stonebraker 
"AN," 6272.5-6272.8 ft. 

6268.7-6258 ft.: Sandstone: light to medium gray; 

very fine to medium grained; noncalcareous; micaceous; 
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horizontal and wavy laminations, soft-sediment deformation; 

shale rip-up clasts and flaser beds? (6266.1-6265.2 ft.) 

(Figure 36), interlaminated with dark gray, fine grained, 

noncalcareous sandstone (Figure 37); rock showing upper 

contact is missing from core; many contacts within interval 

are abrupt (e.g. at 6268.3 ft.). 



89 

6258-6249 ft.: This section of core missing. 

Figure 36. Fine grained sandstone with wavy laminations 
(W) toward top and flaser? bedding (F) toward 
base. Upper Morrowan sandstone, Cities 
Service No. 4 Stonebraker "AN," 6265.8-6266.2 
ft. 



Figure 37. Dark and light interbedded units typical of 
interval from 6258 to 6268.7 ft. Upper 
Morrowan sandstone, Cities Service No. 4 
Stonebraker "AN," 6268.1-6268.4 ft. 
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6249-6247.4 ft.: Sandstone: light to medium gray; 

very fine grained; noncalcareous; micaceous; horizontally 

bedded; interval has appearance of shale, but is very fine 

grained silty sandstone. 

6247.4-6238.5 ft.: Sandstone: light to medium gray; 

very fine ,grained; noncalcareous; micaceous; hematite and 

pyrite (6246, 6244:5, 6240.4 and 6238.5 ft.); with lenses 

of shale; mostly horizontally bedded; crossbedded from 6244 

to 6243.5 ft. (medium scale, planar, ·dipping as much as 15 

degrees from horizontal); slump structures, interlaminated 

with dark gray, fine grained, noncalcareous sandstone 

(Figure 38). 

6238.5-6237 ft.: Sandstone: gray to dark gray; very 

fine grained; noncalcareous; micaceous; horizontally 

bedded; rock has appearance of shale, but is very fine 

grained sandstone to coarse siltstone. 

6237-6230 ft.: Shale: black; fissile; noncalcareous; 

only three feet of rock1in core. (Consistent signature on 

log supports inference that probably all of shale was black 

and fissile.) 

6230-6225 ft.: Shale:· black; fissile; calcareous; 

with abundant fragments of articulate brachiopods and 

crinoids (Figure 39). 



Figure 38. Pyrite (P) and hematite (H) nodules, fairly 
common in Upper Morrowan sandstone in Cities 
Service No. 4 Stonebraker "AN," from 6238.5-
6347.4 ft. Depth of sample, 6246 ft. 
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Figure 39. Black fossiliferous shale about 11 ft. above 
Upper Morrowan sandstone. Cities Service No. 
4 Stonebraker "AN," 6226 ft. 
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Figure 40. Photographs of core, Cities Service Oil Co. No. 
4 Stonebraker "AN." 
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Figure 40. Photographs of core, Cities Service Oil Co. No. 
4 Stonebraker "AN" (cont'd). 
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Figure 40. Photographs of core, Cities Service Oil Co. No. 
4 Stonebraker "AN" (cont'd). 



97 

Figure 40. Photographs of core, Cities Service Oil Co. No. 
4 Stonebraker "AN" (cont'd). 
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Figure 40. Photographs of core, Cities Service Oil Co. No. 
4 Stonebraker "AN" (cont'd). 
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Cities Service Oil Co. No. 101 Stonebraker "~" 

Depths marked on the core of No. 101 Stonebraker are 

14.5 ft. shallower than depths on logs (Plate XXI). The 

core is a sample ot 42 ft. of the Upper Morrow 

stratigraphic section; the core is not complete. 

6207.1-6207 ft.: Shale: dark brown; thinly laminated; 

noncalcareous. 

6207-6206 ft.: Sandstone: gray to tan; coarse 

grained; calcareous; with glauconite, hematite stain, and 

carbonized plant fragments. (Figure 41). 

6206-6205.9 ft.: Shale: black; fissile in lower one-

half inch; "massive" at top; calcareous; with fragments of 

brachiopod shells. 

6205.9-6189.2 ft.: This section of core missing. 

6189.2-6186.6 ft.:. Limestone: gray and tan; 
l 

predominantly mottledf nodular; perhaps caliche at 6187.7-

6187 ft. (Figure 42) (Al-Shaieb, 1992). 

6186.6-6180.3 ft.: This section of core missing. 

6180.3-6180 ft~: Conglomerate: matrix: sandstone; 

dark gray to brown; coarse grained; carbonate-cemented. 

Clasts: carbonate mudstone; dark brown and gray; as pebbles 

and cobbles (Figure 43). 



Figure 41. Upper Morrowan sandstone. Cities Service No. 
101 Stonebraker "A," 6206.5-6206.7 ft. 
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Figure 42. Tan to light gray Upper Morrowan limestone with 
possible caliche (CN). Cities Service No. 
101 Stonebraker "A,'' (6187.3-6187.6). 
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Figure 43. Large carbonate mudstone clast with fragment of 
sandstone matrix (M) at lower right position. 
Upper Morrowan section, Cities Service No. 
101 Stonebraker "A," 6180 ft .• 
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6179.2-6178.2 ft.: Sandstone: medium gray; very fine 

to fine grained; noncalcareous; micaceous; with slightly 

lighter gray, calcareous, wavy laminations at various 

locations in the interval; disrupted beds as results of 

slumping (6179.2-6179 ft.),. Four carbonate-rich strata of 

sandstone at 6178.9 and 6178.6 ft., and two between 6178.4-

6178.3 ft .• 

6178.2-6176 ft.: Sandstone·: interbedded medium gray 

and red-brown; fine grained; with calcareous cement (gray 

zones) and noncalcareous (phosphatic) cement (red zones); 

micaceous; gray zones contain abundant phosphate-coated 

grains; red-brown sandstone is slightly the coarser of the 

sandstones; crossbedded (m~dium scale, planar, dipping 

about 25 degrees from horizontal) (Figure 44). 

6176-6173.5 ft.: Sandstone: overall medium gray to 

dark gray; very fine to fine grained; noncalcareous; near 

base, horizontal to wavy continuous laminations; sandstone 

grades upward into crossbedded laminations (medium scale, 

planar, dipping about 15 degrees from horizontal). 

6173.5-6171.6 ft.: Sandstone: mostly light to medium 

gray (with red-brown (phosphatic cement) interval at 6173-

6172.5 ft.); very fine to fine grained; calcareous 

(abundance of calcium carbonate cement decreases upward); 

richest 



Figure 44. Crossbedded Upper Morrowan sandstone with dark 
red-brown zones where cement is phosphatic 
(P) material. Cities Service No. 101 
Stonebraker "A," 6178 ft. 
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in calcium carbonate at 6173.5-6173 ft.); micaceous; 

crossbedded (medium scale, planar, dipping as much as 32 

degrees from horizontal) (Figure 45). 

6171. 6-617 o. 7 ft. : This section of core missing. 
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6170.7-6169.2 ft.: Sandstone: gray; very fine to fine 

grained; micaceous; interlamiriated with darker gray, 

laminated silty sandstone; crossbedded (medium scale, 

planar, dipping, as much as 25 degrees from horizontal). 

6169.2-6165.2 ft.: Sandstone: gray to dark gray, 

(red-brown from 6167.9-6167 ft.); very fine to fine 

grained; noncalcare·ous (except for three intervals: a 

relatively thick "band" (6169-6168.2 ft.), a 2-in. band 

(6167.5 ft.), and a 0.5-in. band (6166.6 ft.). The 

calcareous bands are lighter gray than surrounding areas 

and have a green-gray tint when wet; micaceous; with black

shale rip-up clasts at 61~7.8 and 6166.6 ft.; ripple? 

laminated 6168-6167,.8 ft~;, wavy bedding 6167.5 ft.; soft

sediment flowage structures at 6167.4-6167 ft.; flaser? 

bedding at 6~66.6-6166.5 ft. (Figure 46). 

6165.2-6165 ft.: Carbonate mudstone: dark gray, (some 

red-brown areas); hematite-stained; with light gray 

mudstone clasts and small pyrite nodules (Figure 47). 

r 
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Figure 45. Upper Morrowan sandstone with high angle medium 
scale crossbeds and calcitic (C) and 
phosphatic (P) cements. Calcite cement is 
concentrated within the lighter colored 
zones. Cities Service No. 101 Stonebraker 
"A," 6171.6-6173.5 ft. 



Figure 46. Upper Morrowan sandstone. Soft-sediment 
flowage structures (FS) near base and a 
highly calcareous (C) zone from the top of 
the flowage structures to the base of the 
horizontal wavy (W) laminations near top of 
sample. Cities Service No. 101 Stonebraker 
"A," 6167.4-6167.7 ft. 
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Figure 47. Carbonate mudstone that is selectively 
hematite-stained (H); also present are small 
nodules of pyrite (P). Cities Service No. 
101 Stonebraker "A," 6165-6165.2 ft. Upper 
Morrowan section. 
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CITIES SERVICE OIL COMPANY 
STONEBRAKER " A" NO. 101 
TEXAS CO., OKLAHOMA 
SEC. 7 T3N R14ECM 
SW NE · 
NORTH GUYMON FIELD 
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Figure 48. Photographs of core, Cities Service Oil Co. No. 
101 Stonebraker "A." 
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Figure 48. Photographs of core, Cities Service Oil Co. No. 
101 ·stonebraker "A" (cont'd). 
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Cores of Lower Morrowan Strata 

Shell Oil co. No. 1-13 Finfrock 

Depths marked on the core of the No. 1-13 Finfrock are 

1ft. shallower than depths recorded on logs (Plate XXII). 

The core is a sample of 50 ft. of Lower Morrowan (Keyes) 

sandstone; the core is fairly complete. 

6550-6544 ft.: Shale: greenish gray; rather friable; 

slightly calcareous; abundantly fossiliferous with crinoid 

stems, articulate brachiopods, and Archimedes;'abrupt upper 

contact. (Figure 49.) 

6544-6541.8 ft.: Sandstone: medium gray; very fine to 

fine grained; wavy and disrupted, discontinuous bedding; 

calcareous; with thin bands (0.1-0.5 in.) and small lenses 

of dark gray to blac~, calcareous, fossiliferous shale 

containing fronds of Archimedes? (Figure 50.) 

6541.8-6540.8 ft.:- Sandstone: light gray; fine to 

medium grained; calcareous, glauconitic, with filaments of 

carbonized plant material; medium scale, planar 

crossbedding (lower 2 in.; dip 10 degrees from horizontal); 

massively bedded in upper 10 in.; abrupt upper contact. 

6540.8-6540.6 ft.: Conglomerate: two zones (1) lower 

one inch: matrix: 'siltstone; dark gray; 



Figure 49. Greenish gray fossil-rich shale located near 
the Lower Pennsylvanian/Upper Mississippian 
contact: (a) crinoid stem at 6549.5 ft. (b) 
Archimedes bryozoa at 6544.5 ft. Shell Oil 
No. 1-13 Finfrock. 
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Figure 50. Photograph representative of Lower Morrowan 
sandstone, Shell Oil No. 1-13 Finfrock, 
6541.3 to 6544 ft. 
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calcareous, with clasts of carbonate mudstone and of very 

fine grained, light gray sandstone; (2) upper one inch: 

matrix: sandstone; light gray; very fine grained; 

calcareous; with clasts of carbonate mudstone, light and 

dark gray, pebble-sized; abrupt upper contact. (Figure 51.) 

6540.2-6530.9 ft.: 'Sandstone: light greenish gray; 

fine to medium grained; sl"ightly calcareous; very abundant 

glauconite; ·abundant "vertical" burrows (Figure 52) (one at 

least 8 in. +ong); moderately abundan~ o~ganic material as 

filaments of carbonized pla!lt material; medium scale, 

planar crossbeds, dipping 15 degrees from horizontal 

throughout 6540.2-6538 ft. 

6530.9-6527 ft.: Sandstone: light gray; fine to 

coarse grained; slightly calcareous; with moderately 

abundant clasts of cla~, thin disrupted lenses of 

micaceous, black shale, sand-sized fossil fragments, and 

abundant glauconite; crossbedded (medium scale, planar, 

dipping in opposite directions, the upper set at 10 degrees 

from horizontal, the lower at 25 degrees (6528 ft.)); upper 

contact gradational with overlying sandstone. 

' 
6527-6525.7 ft.: Sandstone: light gray; fine to 

medium grained; massively bedded; calcareous, glauconitic, 

with black-shale partings. 



Figure 51. Conglomerate with clasts of carbonate clay 
pebbles (c) at 6540.6-6540.8 ft. in Lower 
Morrowan section of Shell Oil No. 1-13 
Finfrock. 
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Figure 52. "Vertical" burrow cut by stylolites (ST) and 
bounded by abundant glauconite (dark specks). 
Lower Morrowan sandstone, Shell Oil No. 1-13 
Finfrock, 6532 ft. 
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6525.7-6524 ft.: Sandstone: light to medium gray; 

medium to coarse grained; noncalcareous; with many 

discontinuous lenses of slightly micaceous, black clay 

(wavy appearance~ due to soft-sediment deformation and/or 

slumping) (Figure 52). 

6524-6521.2 ft.: Sandstone: light to medium gray; 

medium to coarse grained; slightly calcareous to 

calcareous; with sand-sized fossil fragments, glauconite, 

small noncalcareous clay clasts, and filaments of 

carbonized plant material; a thin conglomerate at 6521.5 

ft. (Figure 54), bounded by abrupt contacts; matrix of 

conglomerate: sandstone; gray; very fine to fine grained; 

calcareous; clasts: noncalcareous, yellow-brown, red

brown, and black granules and pebbles of chert and clay. 

6521.2-6513.2 ft.: Sandstone: light gray to tan; very 

fine to fine grained; calcareous (light gray areas are more 

effervescent than tan.areas); abundant mica; clay increases 

upward; wavy horizontal laminations (Figure 55); 

crossbedded sets between la~inations (small scale, 

hummocky?, ripple laminations?, herring-bone? (6516.9)); 

upper contact transitional, with increase upward of shale. 

6513.2-6510.3 ft.: Shale: black; fissile; calcareous; 

micaceous; with many small gray, fine grained, glauconitic, 

calcareous laminations of 
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Figure 53. Photograph of Lower Morrowan sandstone typical 
of interval from 6526.7-6524 ft. in Shell Oil 
co. No. 1-13 Finfrock. Sample contains 
stylolites (ST) and clay rip-up clasts (CL). 



Figure 54. Conglomerate with carbonate mudstone (C) and 
chert clasts (CH) in a carbonate-rich medium 
grained sandstone matrix. Top of the 
conglomerate is at 6521.5 ft. in Lower 
Morrowan sandstone, Shell Oil No. 1-13 
Finfrock. 
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Figure 55. Climbing-ripple laminations (c) between sets of 
"horizontal" wavy laminations (w). Lower 
Morrowan sandstone, Shell Oil No. 1-13 
Finfrock, 6514 ft. 
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sandstone (some laminations have features of soft-sediment 

flowage; flaser-bedding? (6512.9)); abrupt contact with 

overlying sandstone. 

6510.3-6500.5 ft.: Sandstone: medium gray to tan; 

very fine to fine grained; calcareous (gray rock 

effervesces more than tan rock); with abundant glauconite, 

sand-sized fossil fragments and a few disarticulated 

brachiopod shells at 6503.8, 6503.1, and 6501.5 ft. (Figure 

56); with black, noncalcareous, rip-up clay clasts at 

6508.9 (Figure 57) and 6507 ft., and black, noncalcareous, 

clay pebbles at 6508.3, 6506.5, and 6505.7 ft.; clasts and 

pebbles less abundant upward (6508.7-6506.3). 

6500.5-6500.3 ft.: Sandstone: medium gray to tan; 

medium to coarse grained; with abundant glauconite, sand

sized fossil fragments, a few disarticulated brachiopod 

shells, crinoid-stem fragments, and rare, small nodules of 

pyrite. 
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Figure 56. Lower Morrowan sandstone typical of the 
interval from 6500.5-6510.3 ft., with shale 
clasts (SH) and disarticulated brachiopods 
(B). Lighter portion of core (C) (middle of 
photograph) is more calcareous than darker 
parts. Dark specks are glauconite. Shell Oil 
No. 1-13 Finfrock, 6501.3-6501.7 ft. 
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Figure 57. Black-shale rip-up clasts (SH} at 6508.9 ft. in 
Lower Morrowan. Shell Oil No. 1-13 Finfrock. 



SHELL OIL COMPANY 
FINFROCK NO. 1·13 
TEXAS CO., OKLAHOMA 
SEC. 13 nN R18ECM 
C HW SE 
HARRINGTON AREA 

Figure 58. Photographs of core, Shell Oil Co. No. 1-13 
Finfrock. 
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Figure 58. Photographs of core, Shell Oil Co. No. 1-13 
Finfrock (cont'd). 
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Figure 58. Photographs of core, Shell Oil Co. No. 1-13 
Finfrock (cont'd). 

126 



127 

Depths marked on the core of the No. 1 C.C. Kelly are 3 

ft. shallower than depths recorded on logs (Plate XXIII) . 

The core is a sample of 30 ft. of Lower Morrowan Keyes 

sandstone; the core is fairly complete. 

4740-4738.1 ft.: Sandstone: tan to light tan; medium

to granule-sized grains; noncalcareous; with abundant 

small, white sand-s,ized grains of clay (kaol.inite? or 

weathered feldspar?); horizontally bedded at 4740-4739 ft.; 

crossbedded (medium scale, planar, at 4739-4738.5 ft.); 

coarsens upward from medium to very coarse, with many 

granules; abrupt upper contact. 

4 7 3 8 . 1-4 7 3 5. 1 ft. : .. Sandstone: red (hem a ti te-sta.ined 

andfor hematite-cemented) to gray; very fine grained; with 

abundant "horizontal" burrows, and abundant small nodules 

of pyrite; interbedded with thin beds (0.1-0.2 in. thick) 

of black, noncalcareous, sh~le, which also contains 

abundant small pyrite nodules (Figure 59)·. 

4735.1-4723.2 ft.: Sandstone: tan and yellowish tan 

(4735.1-4728) (Figure 60), light gray and tan (4728-

4723.2); medium to very coarse grained (interval with 

coarser material abruptly overlies finer grained 



Figure 59. Very fine grained, hematite-stained {H) Lower 
Morrowan sandstone with black shale {SH) and 
an intensely burrowed zone. Within the 
burrowed zone are abundant pyrite nodules 
{P). Gulf Oil No. 1 C. C. Kelly, 4737.2-
4737.3 ft. 
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Figure 60. Lower Morrowan sandstone, typical of the lower 
part (4735-4728) of the interval from 
4735.1-4723.2 ft., Gulf Oil No. 1 C. C. 
Kelly. Sample contains stylolites (ST), clay 
rip-up clasts (CL), and black shale (SH). 
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material at 4729, 4727.3 and 4725.1 ft. (possible channel 

scours?); with shale partings (that decrease in abundance 

upward), clay pebbles (that increase in abundance upward), 

and fossil fragments scattered with no apparent order 

(Figure 61); slightly effervescent in dilute HCl in upper 3 

ft. of interval. 

4723.2-4722.2 ft.: Conglomerate: matrix: sandstone; 

medium gray; very fine to fine grained; calcareous; clasts: 

granules of quartz: white to light gray; pebbles: light 

to dark gray (predominantly chert, but some are calcareous 

material); cla'sts decrease in abundance upward; abrupt 

contact with overlying shale. (Figure 62.) 

4722.2-4720.3 ft.: Shale: black; fissile; highly 

calcareous; with small (0.05-in.-thick; 0.5-in.-long) 

lenses of medium gray, very fine grained, noncalcareous 

sandstone; abrupt upper contact. (Figure 63.) 

4720.3-4715 ft.: Sandstone: medium gray; medium to 

very coarse grained (some granules); slightly calcareous; 

with abundant glauconite and a few partings of organic 

shale (4715.1 ft.); abundant white to light gray grains 

(some are clay (kaolinite?), others may be feldspar (clays 

probably are weathered remnants of feldspar); horizontally 

bedded; abrupt upper contact. (Figure 64.) 

4715-4712.5 ft.: Shale: black; fissile; noncalcareous. 
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Figure 61. One of the apparently randomly oriented fossil 
fragments (FF) in Lower Morrowan sandstone 
extending from 4735.1-4723.2 ft. Sample also 
contains clay pebbles (CL). Gulf Oil No. 1 C. 
c. Kelly, 4726 ft. 
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Figure 62. Conglomerate with fine grained matrix of 
calcareous sandstone and clasts of chert (CH) 
and carbonate mudstone (C). Lower Morrowan 
section, Gulf Oil No. 1 c. c. Kelly, 4723 ft. 
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Figure 63. Calcareous black shale with small lenses of 
very fine grained sandstone (ss). Lower 
Morrowan section, Gulf Oil No. 1 c. c. Kelly, 
4721.5 ft. 
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Figure 64. Lower Morrowan sandstone with low angle cross 
bedding, abundant glauconite (G) and white 
particles of clay (kaolinite? (K)). Gulf Oil 
No. 1 C. c. Kelly, 4719 ft. 
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Figure 65. Photographs of core, Gulf Oil Co. No. 1 C. C. 
Kelly 
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Figure 65. Photographs of core, Gulf Oil Co. No. 1 c. c. 
Kelly (cont'd). 
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Figure 65. Photographs of core, Gulf Oil Co. No. 1 c. c. 
Kelly (cont'd). 



APPENDIX B 

DESCRIPTIONS OF THIN SECTIONS 
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Introduction 

The thin sections are denoted by the symbols ST4, 

ST101, FF, and KY. These notations refer to the names of 

the wells from which cores were recovered. ST4 denotes the 

No. 4 Stonebraker "AN," ST101, FF, and KY denote the No. 

101 Stonebraker "A," No. 1-13 Finfrock, and the No. 1 C. c. 

Kelly respectively. 

Thin-section analysis included use of blue epoxy (to 

show porosity), and alizarin red dye (to distinguish 

calcite from dolomite). 

Point counts were made by moving each thin section to 

10 positions, so as to isolate 10 fields of view of the 

thin section (Figure 66). The linear scale was used to 

compile "frequency" of minerals. Minerals were counted by 

the recording of a single observation at each intersection 

of the horizontal line and a vertical line. For each thin 

section, 1000 points were counted. 

Clastic rocks were classified according to Folk's 

classification scheme (Figure 67), modified by addition of 

wacke from Dott's classification (Figure 68). Carbonate 

rocks were classified according to both Dunham's and Folk's 

classification schemes (Figures 69 and 70 respectively). 

Following the thin-section reports, photomicrographs are 

shown of thin sections under illumination by crossed nicols 

and plane-polarized light. 
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Figure 66. Diagram of point count locations and 
enlargement of scale used for point counts. 
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Sandstone-arenite, 
shale-arenite 

Figure 67 .. Folk's classification scheme (from Folk, 1968, 
p. 127). 

OOTT (1964) 

Figure 68. Illustration of Dott's classification which was 
used in modifying Folk's classification (from 
Scholle, 1979, p. 96). 
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Figure 69. Dunham's classification of limestone (from 
Adams et al., 1984, p.62). 
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Figure 70. Folk's classification of limestone (from Adams 
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No. ~ Stonebraker AN 

ST4-1/6226 ft. Pyrite-rich brachiopod micrite: 

Constituents- Chert, trace; Bryozoan shell fragments, 0.7%; 

Brachiopod shell fragments, 15.5%; Detrital matrix

Pseudomatrix, 66.9%; Calcite cement, 5.2%; Pyrite, 11.7%. 

ST4-2/6239 ft.: Sublithwacke: Normalized 

constituents- Quartz, 87.2%; Rock fragments, 9.4%; 

Feldspars, 3.4%: Subrounded, moderately sorted, immature: 

Constituents- Monocrystalline quartz, 15.7%; Plagioclase 

feldspar, 0.6%; Chert fragments, 1.7%; Muscovite, 3.3%; 

Hematite, 0.8%; Detrital matrix- Pseudomatrix, 70.6%. 

ST4-3/6241 ft. Sublithwacke: Normalized constituents

Quartz, 82.2%; Rock fragments, 6.3%; Feldspars, 11.5%: 

Subangular to angular, poorly sorted, immature: 

Constituents- Monocrystalline quartz, 36.7%; Plagioclase 

feldspar, 2.8%; Shale fragments, 1.2%; Chert fragments, 

3.9%; Carbonate-rock fragments, 1.4%; Muscovite, 5.0%; 

Detrital matrix- Pseudomatrix, 38.4%; Calcite cement, 3.1%; 

Authigenic clays- Kaolinite, 3.,8%; Pyrite, 0.7%; Primary 

porosity, 0.5%; Secondary porosity, 2.5%. 
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ST4-4/6262.5 ft.: Sublithwacke: Normalized 

constituents- Quartz, 76.7%; Rock fragments, 17.4%; 

Feldspars, 5.9%: Very angular to angular, poorly sorted, 

immature: Constituents- Monocrystalline quartz, 40.2%; 

Microcline feldspar, trace; Plagioclase feldspar, 3.1%; 

Chert fragments, 9.1%; Muscovite, 7.4%; Detrital matrix

Pseudomatrix, 36.0%; Authigenic clays- Mixed-layered, 2.6%; 

Secondary porosity, 1.6%. 

ST4-5/6264 ft.: Sublithchertwacke: Normalized 

constituents- Quartz, 79.4%; Rock fragments, 10.9%; 

Feldspar, 9.7%: Subangular to subrounded, moderately to 

poorly sorted, immature: Constituents- Monocrystalline 

quartz, 56.6%; Microcline feldspar, 1.4%; Plagioclase 

feldspar, 5.5%; Chert fragments, 6.4%; Siltstone fragments, 

1.4%; Volcanic-rock fragments, trace; Glauconite, trace; 

Muscovite, 3.3%; Zircon, 0.2%; Phosphate pebbles, 0.9%; 

Detrital matrix- Pseudomatrix, 10.5%; Quartz cement, 0.2%; 

Calcite cement, 0.7%; Authigenic clays- Kaolinite, 8.0%; 

Pyrite, 3.6%; Secondary porosity, 1.3%. 
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MTRIX • 'fa f ' Normalized 

Q- '"lr;,z.. , 

p- 4'f ' .. - . ' 
J2."f 

~tal..__ __ 100. 

0.20mm 
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0 .20mm 

CN 

Q • Mono- and Poly
Crystalline Quart& 

r • All Feldspars 
a 6 All Rock Fragments: 

Chert, Granite, 
Gneiss, CArbonate, 

Areniter 1-10' Clay Matrix 
W&c:ker 10-75' Clay Matrix 
Mudrocks 75+' Clay Matrix 
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HATIUX • 12..10 ' Normalized 

Q- .5b.~ ' 
r-bT• 
a- 1.f$ ' 

'llot.al 11, 3 

p p 

7Cf. '1 ' ,..,-, 
,o.'% ' 

..!QQ._' 



ST4-6/6265 ft.: Sublithchertwacke: Normalized 

constituents- Quartz, 81.2%; Rock fragments, 17.6%; 

Feldspar, 1.2%: Subangular to subrounded, very poqrly 

sorted, immature: Constituents- Monocrystalline quartz, 

46.6%; Plagioclase, 0.7%; Shale fragments, 1.7%; Chert 

fragments, 8.4%; Glauconite, trace; Muscovite, 3.8%; 

Detrital matrix- Pseudomatrix, 36.1%; ~uthigenic clays

Kaolinite, 1.6%; Pyrite, 1.1%. 

150 

ST4-8/6267 ft.: Sublithchertwacke: Normalized 

constituents- Quartz 76.4%; Rock fragments, 20.3%; 

Feldspar, 3.2%: Subangular to subrounded, poorly to very 

poorly sorted, immature: Constituents- Monocrystalline 

quartz, 52.2%; Microcline feldspar, 2.2%; Chert fragments 

12.2%; Carbonate-rock fragments 1.7%; Glauconite, trace; 

Muscovite, 4.0%; Hematite, 0.8%; Detrital matrix

Pseudomatrix 25.3%; Authig~nic clays- Kaolinite, 1.3%; 

Organic material, 0.3%. 
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CN 
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Q • Mono- and Poly
Crystalline Quartz 

P • All Feldspars 
a 6 All Rock Fragments: 

Chert, Granite, 
Gneiss, carbonate, 

Areniter 1-10' Clay Matrix 
wacker 10-75' Clay Matrix 
Mudroc:kr 75+' Clay Matrix 
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ST4-8 

0 .20mm 

CN 

#" QUARTZ ARENITE 

R 

g • Mono- and Poly
Crystalline Quartz 

P • All Feldspars 
R 6 All Rock Fraqments: 

Chert, Granite, 
Gneiss, carbJnate, 

Arenitec 1-10' Clay Matrix 
W&c:kec 10-75• Clay Matrix 
Hudroc:k1 75+' Clay Matrix 
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HATIUX • 27.o • Normalized 

Q- 5 2,"L • 
p- "l . l.. • 

·-~· 
~tal (pS.3 

0 .20mm 

p p 
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ST4-9/6269.5 ft.: Subarkose: Normalized constituents

Quartz, 93.8%; Rock fragments, 2.0%; Feldspar, 4.2%: 

Subangular to subrounded, poorly to very poorly sorted, 

immature: Constituents- Mbnocrystalline quartz, 76.0%; 

Polycrystalline quartz, 1.4%; Mic~ocline feldspar, 1.5%; 

Plagioclase feldspar, 1.9%; Chert fragments, 1.6%; Zircon, 

0.3%; Detrital matrix- Pseudomatrix, 6.3%; Quartz cement, 

1.8%; Calcite cement, 7.0%; Authigenic clays- Kaolinite 

2.0%; Secondary porosity, 0.2%. 

ST4-10/6270.6 ft.: Sublitharenite: Normalized 

constituents- Quartz, 75.6%; Rock fragments, 19.3%; 

Feldspar, 5.0%: Subrounded, moderately sorted, submature: 

Constituents- Monocrystalline quartz, 61.8%; Microcline 

feldspar, 2.2%; Plagioclase feldspar, 1.9%; Chert 

fragments, 3.4%; Siltstone fragments, 10.0%; Volcanic-rock 

fragments, 2.4%; Muscovite, 1.4%; Zircon, trace; Detrital 

matrix- Pseudomatrix, 2.2%; Quartz cement, 0.2%; Calcite 

cement, 5.4%; Authigenic clays- Mixed layered 8.7%; 

Secondary porosity, 0.4%. 



Q 
#"' QUARTZ ARENITE 

F R 

-&~-=--E=-
~Ta CHait' ~ ..,.~ .... -· 

ST4-9 

0 .20mm 

CN 

Q - Mono- and Poly
Crystalline Quartz 

r • All Feldspars 
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Chert, Granite, 
Gneiss, Carbonate, 

Arenite• 1-10' Clay Matrix 
wacke• 10-75' Clay Matrix 
Mudrock1 75+' Clay Matrix 
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MATRIX • J.::!:_' Normalized 

Q- :il_• 
r • ),'• ' ... ~. 
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0.20mm 
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ST4-10 

Q 

0 .50mm 

CN 

k' QUARTZ ARENITE 

R 

"""""""'_.._ - -

Q • Mono- and Poly
Crystalline Quartz 

r • A11 Feldspars 
a • A11 Rock Fragments: 

Chert, Granite, 
Gneiss, C&rbon.ate, 

Arenite1 1-10• Clay Matrix 
W&c:ke1 10-75' Clay Matrix 
Mudrock1 75+' Clay Matrix 
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MATRIX • ~' Normalized 

Q - "/.@' 
r-~' 
a. 13.6, 

~tal ~2.2 

0 .50mm 

p p 



156 

ST4-11/6272.8 ft.: Quartz arenite: Normalized 

constituents- Quartz, 95.8%; Rock fragments, 3.3%; 

Feldspar, 0.9%: Subrounded to rounded, moderately sorted 

to well sorted, submature to supermature: Constituents-

Monocrystalline quartz( 74.7%; Plagioclase feldspar, 0.7%; 

Chert fragm,en,ts, 2. 6%; 'De'tr~tal matrix- 'ps_eudomatrix, 4. 2%; 
' ' 

Quartz cement, 1.3%; Calcite cement, 8.3%; Authigenic 

clays- Chlorite, 2.3%; Mixed-laye~ed 4.2%; Primary 

porosity, 0 •. 2%; Secondary ~prosity, 1. 5%. 

ST4-12/6278.1 ft.: Mudstone: Constituents-

Monocrystalline quartz, 7.5%; Plagioclase feldspar, 0.2%; 

Shale fragments, 0.7%; Chert fragments, 0.4%; Volcanic-r~ck 

fragments, 0.2%; Muscovite, ,0.7%; Hematite, 1.0%; Detrital 

matrix- Illite, 88.3%; Pyrite, 1.0%. 

ST4-13/6280.4 ft.: Subiithwacke: Normalized 

constituents- Quartz, 85. ·b%; Rock fragments, 15. O%: 

Subangular to subrounded', p~orly to moderately sorted, 

immature: Constit~ents-·Monocrystalline quartz, 57.6%; 

Plagioclase fel,dspar, trace; Chert fragments, 10.2%; 
' 

Muscovite, · 4·. 2%; Hematite, ·1. 9%; Detrital matrix- Illite, 

;1.8·. 5%; Authigenic clays- Undifferen:tiated, 7. 6%. 
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ST4-12 

0.20mm 

CN 

Q • Mono- and Poly
Crystalline Quartz 

r • All Feldspars 
R • All Rock Fragments: 

Chert, Granite, 
Gneiss, carbonate, 

Arenites 1-10' Clay Katri.x 
wacker 10-75' Clay Matrix 
Mu4rocka 75+' Clay Matri.x 
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MATRIX • 10.'1 ' Normalized 

Q ----' 
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ST4-13 

0.20mm 

CN 

Q - Mono- and Poly
Crystalline Quartz 

P • A1l Feldspars 
a • A11 Rock Fragments: 

Chert, Granite, 
Gneiss, carbonate, 

Areniter 1-10' Clay Matrix 
W&cke1 10-75' Clay Matrix 
Mudrockr 75+' Clay Matrix 
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ST4-14/6281.6 ft.: Subarkose: Normalized 

constituents- Quartz, 85.2%; Rock fragments, 4.4%; 

Feldspar, 10.4%: Subangular to subrounded, very poorly 

sorted, submature: Constituents- Monocrystalline quartz, 

69.7%; Microcline feldspar, 8.5%; Chert fragments, 3.6%; 

Muscovite, 0.7%; Detrital matrix- Illite 1.5%; Quartz 

cement, 1.9%; Calcite ~ement, 9.0%; Authigenic clays

Kaolinite, 0.6%; Chlorite, 1.0%; Primary porosity, 0.6%; 

Secondary porosity, 2.9%; 
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ST4-15/6282.6 ft.: Borderline between subarkose and 

sublitharenite: Normalized constituents- Quartz, 87.6%; 

Rock fragments 6.6%; Feldspar, 5.8%: Subangular to 

subrounded, very poorly sorted, submature: Constituents

Monocrystalline quartz, 75.3%; Plagioclase feldspar, 5.7%; 

Chert fragments, 5.7%; Glauconite, trace; Muscovite, 0.8%; 

Detrital matrix- Illite, 2.4%; Quartz cement, 0.3%; Calcite 

cement, 2.5%; Authigenic clays- Chlorite, 3.6%; Organic 

material, 1.5%; Secondary porosity, 2.2%. 
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ST4-15 

0 .50mm 

CN 

Q • Mono- and Poly
Crystalline Quartz 

P • All Feldspars 
a • All Rock Fraqments: 

Chert, Granite, 
Gneiss, carbonate, 

Areniter 1-10' Clay Hatri.x 
W&cur 10-75' Clay Matrix 
Kudrockr 75+' Cay Matrix 
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0.50mm 

p p 
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ST4-16/6283.8 ft.: Sublitharenite: Normalized 

constituents- Quartz 90.2%; Rock fragments, 6.2%; Feldspar, 

3.6%: Subrounded, poorly to very poorly sorted, submature: 

Constituents- Monocrystalline quartz, 70.3%; Plagioclase 

feldspar, 2.8%; Chert fragments 1.0%; Volcanic-rock 

fragments, 3.8%; Zircon, 0.1%; Detrital matrix- Illite, 

2.9%; Qua~tz cement, 2.3%; Calcite cement, 14.1%; Dolomite 

cement, 0.5%; Authigenic clays- Chlorite, 1.8%; Organic 

material 0.4%. 

ST4-17/6284 .• 3 ft.: Subarkose: Normalized 

constituents- Quartz, 93.5%; Rock fragments, 2.6%; 

Feldspar, 3.9%: Subrounded to subangular, poorly to very 

poorly sorted, submature: Constituents- Monocrystalline 

quartz, 80.1%; Microcline feldspar, 3.3%; Chert fragments, 

2.3%; Detrital matrix- Illite, 2.7%; Quartz cement, 3.8%; 

Calcite cement, 6.2%; Authigenic clays- Chlorite, 0.8%; 

Primary porosity, 0.2%; Secondary porosity, 0.6%. 

ST4-18/6284.6 ft.: Subarkose: Normalized 

constituents- Quartz, 87.2%; Rock fragments, 1.4%; 

Feldspar, 11.4%: Subangular to subrounded, poorly to very 

poorly sorted, submature: Constituents- Monocrystalline 

quartz, 68.2%; Microcline feldspar, 8.9%; Chert fragments, 

1.1%; Detrital matrix- Illite, 0.7%; Quartz cement, 5.0%; 

Calcite cement, 5.8%; Authigenic clays- Chlorite, 1.2%; 

Primary/Secondary porosity, 9.1%. 
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Crystalline Quartz 
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Chert, Granite, 
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MATRIX • 2·'1 ' Normalized 
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Crystalline Quartz 

r • All Feldspars 
R ~ All Rock Fragments: 
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Areniter 1-10• Clay Matrix 
wacker 10-75• Clay Matrix 
Mudrockr 75+• Clay Matrix 
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0.50mm 

p p 

100' 



167 

ST4-19/6286.7 ft.: Quartz arenite: Normalized 

constituents- Quartz, 96.5%; Feldspar, 3.5%: Subangular to 

subrounded, poorly to moderately sorted, submature: 

Constituents- Monocrystalline quartz, 71.0%; Plagioclase 

feldspar.~ 2.6%; Muscovite, 1.9%; Detrital matrix- Illite, 

1.5%; Quartz cement, 0.7%; Calcite cement, 7.8%; Authigenic 

clays- Kaolinite, 10.8%; Primary porosity, 0.7%; Secondary 

porosity, 3.0%. 

ST4-20/6288.8 ft.: Subarkose: Normalized 

constituents- Quartz, 87.4%; Rock fragments, 1.1%; 

Feldspar, 11.5%: Subangular to subrounded, poorly to 

moderately sorted, immature: Constituents- Monocrystalline 

quartz, 71.0%; Microcline feldspar 4.4%; Plagioclase, 4.9%; 

Chert fragments, 0.9%; Detrital matrix- Illite, 6.9%; 

Quartz cement, 2.3%; Calcite cement, 1.4%; Authigenic 

clays- Kaolinite, 6.3%; Primary porosity, 0.2%; Secondary 

porosity, 1.3%. 

ST4-21/6295.2 .ft.: Subarkose: Normalized 

constituents- Quartz, 86.1%; Rock fragments, 1.7, Feldspar, 

12.2%: Subangular to subrounded, poorly sorted, submature: 

Constituents- Monocrystalline quartz, 55.8%; Microcline, 

feldspar, 5.8%; Plagioclase feldspar, 2.1%; Shale 

fragments, 0.5%; Chert fragments, 0.6%; Muscovite, 0.8%; 

Detrital matrix- Illite 3.7%; Quartz cement, 2.7%; Calcite 

cement, 2.5%; Authigenic clays- Kaolinite, 18.4%; Pyrite, 

0.6%; Primary porosity, 1.6%; Secondary porosity, 4.9%. 
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Q • Mono- and Poly
Crystalline Quartz 

r • All Feldspars 
a .., All Rock Fra<Jlllents: 

Chert, Granite, 
Gneiss, carbonate, 

Arenites 1-10' Clay Matrix 
W&ekes 10-75' Clay Matrix 
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ST4-22/6295.4 ft.: Mudstone (Dunham); Dismicrite 

{Folk): Constituents- Micrite 99.9%; Pyrite, 0.1%. 
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0 .20mm 0 .20mm 
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No. 101 Stonebraker "A" 

ST101-23/6165 ft.: Mudstone (Dunham); Dismicrite 

(Folk): Constituents- Micrite 95.8%; Quartz, 1.5%; 

Muscovite, 0.4%; Pyrite, 1.6%; Organic material, 0.7%. 

173 

ST101-24/6167.6 ft.: Subarkose: Normalized 

constituents- Quartz, 75.5%;·Rock fragments, 4.8%; 

Feldspar, 19.7%: Subangular to subrounded, very poorly 

sorted, immature: Constituents- Monocrystalline quartz, 

58.0%; Microcline feldspar, 3.5%; Plagioclase feldspar, 

11.6%; Shale fragments, 0.9%; Chert fragments, 1.2%; 

Volcanic-rock fragments, 1.6%; Glauconite 0.2%; Muscovite, 

2.5%; Zircon 0.6%; Detrital matrix- Illite, 13.1%; Calcite 

cement, 5.8%; Pyrite, 1.0%. 

ST101-25/6168.3 ft.: Mudstone: Detrital matrix

Illite, 51.6%; Pyrite, 48.4%. 

ST101-26/6171.5 ft.: Subarkosic wacke: Normalized 

constituents- Quartz, 79.2%; Rock fragments, 8.2%; 

Feldspar, 12.6%: Subangular to subrounded, poorly to very 

poorly sorted, immature: Constituents- Monocrystalline 

quartz, 55.2%; Microcline feldspar 6.8%; Plagioclase 

feldspar, 2.6%; Shale fragments, 3.8%; Chert fragments, 

1.9%; Muscovite, 5.8%; Zircon 0.4%; Phosphate nodule, 1.3%; 

Detrital matrix- Illite, 21.6%; Organic material, 0.6%. 
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Crystalline Quartz 

F • All Feldspars 
a ~ All Rock Fragments: 

Chert, Granite, 
Gneiss, carbonate, 

Areniter 1-10• Clay MAtrix 
W&c:ker 10-75• Clay Matrix 
Mudroc:kr 75+• Cl.&y Matrix 
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ST101-27/6173 ft.: Subarkose: Normalized 

constituents- Quartz, 86.9%; Feldspar, 13.1%; Subangular to 

subrounded, poorly sorted, immature: Constituents

Monocrystalline·quartz, 42.4%; Microcline feldspar 2.8%; 

Plagiocla~e feldspar, 3.6%; Chert fragments, trace; 

Glauconite, trace; Mus,covite, o. 8%; ~ircon, o. 3%; Detrital 

matrix- Illite, 10.0%; Quartz cement, 0.4%; Calcite cement, 

24.5%; Authig~nic clays- Ka'olinite, 1.3%; Illite, 10.8%; 

Pyrite, 0.2%i Organic material, 0.3%; Primary porosity, 

0.7%; Secondary porosity, 1.9%. 

ST101-28/6177.5 ft.: Quartzwacke: Normalized 

constituents- Quartz 97.3%:, Subangular to subrounded, 

poorly to very poorly .sorted, immature: Constituents

Monocrystalline quartz, 43.8%; Plagioclase feldspar, 1.2%; 

Glauconite, trace; Musco~ite, 2.3%; Detrital matrix

Illite, 16.7%; Quartz overgrowths, 3.1%; Calcite cement, 

28.7%; Authige:nic clays- Kaolinite, 3.0%; Primary porosity, 

0.2%; Secondary porosity, 1.0%. 

ST101-29/6187.5 ft .. : Mudstone (Dunham); Dismicrite 

(Folk): Constituents- Micrite 81.0%; Sparry calcite, 

18.2%; Porosity, 0.8%; Pyrite, trac~. 

ST101-30/6188.5 ft.: Wackestone (Dunham); Biomicrite 

(Folk): Constituents- Micrite 84.3%; Sparry calcite, 

14.0%; Fossil fragments replaced with sparry calcite, 1.7%, 

Pyrite, trace. 
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0 .20mm 
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ST101-29 

0 .20mm 0 .20mm 

CN p p 
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ST101-30 

0 .20mm 0.20mm 

CN p p 
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ST101-31/6206 ft.: Sublitharenite: Normalized 

constituents- Quartz, 94.3%; Rock fragments, 3.0%; 

Feldspar, 2.7%: Subangular to subrounded, poorly sorted, 

submature: Constituents- Monocrystalline quartz, 52.7%; 

Plagioclase feldspar, 1.5%; Chert, 1.7%; Detrital matrix

Illite, .3.1%; Quartz overgrowths, 1.6%; Calcite cement, 

38.5%; Dolomite cement, 0.9%. 
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No. 1-13 Finfrock 

FF-32/6502 ft.: Sublitharenite: Normalized 

constituents- Q~artz, 93.4%; Rock fragments, 4.3%; 

Feldspar-, 2.3%: Subrounded to. rounded, moderately to well 

sorted, submature to supermature: Monocrystalline quartz, 

43.8%; Plagioclase feldspar, 1.1%; Chert fragments, 0.8%; 

Siltstone fragments,.3.1%; Glauconite, 9.5%; Bryozoan shell 

fragments, 6.2%; Zircon, trace; Detrital matrix- Illite; 

1.0%; Calcite cement, 26.1%; Dolomite cement, 1.0%; 

Phosphate cement~ 6.3%; Pyrite, 0.7%; Secondary·porosity, 
'' ' 

0.4%. 

FF-33/6506 ft.: Subarkose: Normalized constituents-

Quartz, 92.1%; Rock fragments, 3.9%; Feldspar, 4.0%: 

Subrounded, moderately sorted, submature: Constituents-

Monocrystalline quartz, 38~7%; Plagioclase feldspar, 1.7%; 

Shale fragments, 1.6%; Glauconite, 5.1%; Echinoderm-plate 

shell fragments, 21.8%; Calcite cement, 28.0%; Authigenic 

clays- Illite, 2.1%; Chlorite, 1.3%. 
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HATIUX • ~\ Normalized 
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FF-34/6508.7 ft.: Sublithwacke: Normalized 

constituents- Quartz, 82.1%; Rock fragments, 10.2%; 

Feldspar, 7.8%: Subangular, poorly sorted, immature: 

188 

Constituents- Monocrystalline quartz, 51.7%; Microcline 

feldspar, 4.9%; Shale f~agments, 2.7%; Siltstone fragments, 

3.7%; Glauconite 10.5%; Zircon, trace; Detrital matrix

Illite, 11.5%; Calcite cement, 10.5%; Authigenic clays

Illite, 1.8%; Chlorite, 2~3%; Pyrite, trace; Secondary 

porosity, 0.4%. 

FF-35/6511.7 ft.: Quartzwacke: Normalized 

constituents- Quartz 100%:· Subrounded, well sorted, 

immature: Constituents- Monocrystalline quartz, 30.2%; 

Glauconite, 11.6%; Muscovi~e, 1.3%; Phosphate, 1.0%; 

Detrital matrix- Illite, 18.5%; Calcite cement, 33.0%; 

Authigenic clays- Illite, 3.6%; Chlorite, 0.8%; Pyrite, 

trace. 

FF-36/6514 ft.: ,Quartz arenite: Normalized 

constituents- Quartz 100%: Subrounded, well sorted, 

i~ature: Constituents- Monocrystalline quartz, 70.7%; 

Glauconite, 4.5%; Muscovite, 0.9%; Detrital matrix- Illite, 

5.3%; Quartz cement, 0.6%; Calcite cement, 9.9%; Authigenic 

clays- Illite 6.3%; Chlorite, 0.7%; Secondary porosity, 

1.1%. 
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MATRIX • t • 0 ' Normalized 
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r- ' .. -, 
'IIGtal:...,_ __ 

0 .20mm 

pp 
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FF-37/6517 ft.: Quartz arenite: Normalized 

constituents- Quartz, 100%: Subangular to subrounded, 

moderately to well sorted, submature to supermature: 

Constituents- Monocrystalline quartz, 40.9%; Glauconite, 

7.3%; Shell fragments 0.8%; Muscovite, trace; Zircon, 

trace; Calcite cement 45.6%; Authigenic clays- Illite, 

3.4%; Chlorite, 0.6%; Pyrite, trace; Secondary porosity 

1.4%. 
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FF-38/6520.8 ft.: Quartz arenite: Normalized 

constituents~ Quartz, 100%: Subangular, moderately to well 

sorted, submature: Constituents- Monocrystalline quartz, 

53.8%; Glauconite, 2.5%; Muscovite, 1.1%; Quartz cement, 

2.3%; Calcite cement, 26.7%; Authigenic clays- Illite, 

6.2%; Chlorite, 2.9%; Primary porosity, 1.0%; Secondary 

porosity, 3.5%. 

FF-39/6521.8 ft.: Sedarenite: Normalized 

constituents- Quartz, 59.1%; Rock fragments, 39.1%; 

Feldspar, 1.8%: Angular to subangular, very poorly to 

poorly sorted, submatu+e: Constituents- Monocrystalline 

quartz, 48.2%; Plagioclase feldspar, 1.4%; Shale fragments 

(clast), 10.0%; Chert rock fragments, 3.7%; Siltstone 

fragments (clast), 18.2%; Glauconite, 4.1%; Zircon, trace; 

Calcite cement, 11.7%; Authigenic clays- Chlorite, 1.1%; 

Pyrite, 0.9%; Primary porosity, 0.2%; Secondary porosity, 

0.5%. 
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FF-40/6524.0 ft.: Sublitharenite: Normalized 

constituents- Quartz, 94.2%; Rock fragments, 5.1%; 

Feldspar, 0.7%: Subangular to subrounded, poorly sorted, 

submature: Constituents- Monocrystalline quartz, 70.4%; 

Microcline, 0.5%; Shale fragments, 1.0%; Chert fragments, 

2.8%; Glauconite, 4.5%; Shell f'ragments, 0.5; Phosphate 

nodules, 2.0%; Quartz cement, 1.2%; Authigenic clays

Kaolinite, 5.3%; Illite, 2.4%; Chlorite, 3.0%; Secondary 

porosity, 6.4%. 

FF-41/6526.3 ft.: Sublitharenite: Normalized 

constituents- Quartz, 91.8%; Rock fragments, 8.2%: 

Subangular to angular, moderately sorted, submature: 

Constituents- Monocrystalline quartz, 54.9%; Chert 

fragments, 1.1%; Siltstone fragments, 3.8%; Glauconite 

4.3%; Echinoderm-plate shell fragments, 6.3%; Muscovite, 

trace; Zircon, 0.2%; Phosphate, 1.5%; Calcite cement, 

23.8%; Authigenic clays- Kaolinite, 3.1%; Chlorite, 0.7%; 

Pyrite, trace; Secondary porosity, 0.3%. 

FF-42/6530 ft.; Sublitharenite: Normalized 

constituents- Quartz, 83.9%; Rock fragments, 11.5%; 

Feldspar, 4.6%: Subangular to subrounded, poorly sorted, 

submature: Constituents- Monocrystalline quartz, 58.2%; 

Microcline feldspar, 3.2%; Plagioclase feldspar, trace; 

Chert fragments, trace; Phosphate pebbles, 8.0%; 

Glauconite, 1.8%; Quartz cement, 1.7%; Calcite cement, 

0.7%; Authigenic clays- Kaolinite, 25.2%; Illite, 1.2%. 
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FF-43/6531 ft.: Quartz arenite: Normalized 

constituents- Quartz, 95.1%; Rock fragments, 2.9% Feldspar, 

2.0%: Subrounded, moderately to well sorted, submature to 

supermature: Constituents- Monocrystalline quartz, 70.0%; 

Plagioclase feldspar, 1.5%; Chert fragments, 2.1%; 

Glauconite, 1.5%; Zircon, 0.3%; Phosphate, trace; Quartz 

cement, 2.6%; Calcite cement, 3.6%; Authigenic clays-

Illite, trace; Pyrite 0.3%; Primary porosity! 4.2%; 

Secondary porosity, 13.9%. 

FF-44/6532 ft.: Quartz arenite: Normalized 

constituents- Quartz, 100%: Subrounded, moderately sorted, 
' 

submature: Constituents- Monocrystalline quartz, 67.2%; 

Glauconite, 2.8%; Echinoderm-~late shell fragments, 1.6%; 

Zircon, 0.5%; Quartz cement, 1.7%; Calcite cement, 13.6%; 

Authigenic clays- Illite,, 0. 7%; Chlorite, 1.1%; Pyrite, 

0.4%; Organic material 0.3%; Primary porosity, 2.0%; 

Secondary porosity, 8.1~. 

FF-45/6533.5 ft.: Quartz arenite: Normalized 

constituents- Quartz, 100%: Subangular to subrounded, 

moderately sorted, submature: constituents-

Monocrystalline quartz, 69.0%; Glauconite, 2.7%; 

Echinoderm-plate shell fragments, 0.9%; Zircon 0.2%; 

Phosphate, 1.0%;' Quartz cement, 3.7%; Calcite cement, 6.9%; 

Authigenic clays- Kaolinite, 2.6%; Primary porosity, 5.0%; 

Secondary porosity, 8.0%. 
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FF-46/6537.8 ft.: Quartz arenite: Normalized 

constituents- Quartz 96.9%; Rock fragments, 1.3%; Feldspar, 

1.8%: Subangular to subrounded, moderately sorted, 

submature: Constituents- Monocrystalline quartz, 63.0%; 

Microcline feldspar, 1.2%; Chert fragments, 0.8%; 

Glauconite, 1.0%; Echinoderm~plate shell fragments, 2.6%; 

Zircon, 0.1%; Quartz cement, 1.0%; Calcite cement, 23.1%; 

Authigenicclays- ~aolinite, 2.3%; Illite, 2.5%; Chlorite, 

0.8%; Pyrite, 0.2%; Primary porosity, 0.3%; Secondary 

porosity, 1.1%. 

FF-47/6539.8 ft.: Quartz arenite: Normalized 

constituents- Quartz, 95.3%; Rock fragments, 2.3%; 

Feldspar, 2.4%: Subangular to subrounded, Moderately to 

well sorted, submature to supermature: Constituents

Monocrystalline quartz, 58.8%; Plagioclase feldspar, 1.5%; 

Volcanic-rock fragment,s, 1.4%; Glauconite, 7.3%; 

Echinoderm-plate shell fragments, 3.6%; Quartz cement, 

2.3%; Calcite cement, 16.9%; Authigenic clays- Kaolinite, 

2.0%; Illite, 2.1%; Chlorite, 0.5%; Pyrite, 0.4%; Primary 

porosity, 0.4%; Secondary porosity, 2.8%. 
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FF-48/6540.8 ft.: Sublitharenite: Normalized 

constituents- Quartz 75.5%; Rock fragments, 22.3%; 

Feldspar, 2.2%: Subrounded, poorly sorted, submature: 
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Constituents- Monocrystalline quartz, 38.5%; Plagioclase 

feldspar, 1.1%; Chert fragments, 1.4%; Siltstone fragments, 

10.0%; Glauconite, 1.5%; Echinoderm-plate shell fragments, 

6.4%; Muscovite, 0.5%; Zircon, trace; Quartz cement, 0.3%, 

Calcite cement, 31.2%; Authigenic clays- Illite, 2.0%; 

Chlorite, 0.3%; Pyrite, 6.5%; Secondary porosity, 0.3%. 

FF-49/6542.3 ft.: Wackestone (Dunham); Biodolomicrite? 

(Folk): Constituents- Micrite, 13.9%; Fossil fragments 

replaced by sparry calcite, 45.1%; Dolomite, 39.7%; Pyrite, 

1.0%; Porosity, 0.3%. 
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FF-49 
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No. 1. ~ ~ Kelly 

KY-50/4715 ft.: Quartz arenite: Normalized 

constituents- Quartz 97.4%; Rock fragments, 2.6%: 

Subangular to subrounded, poorly sorted, submature: 

210 

Constituents- Monocrystalline quartz~ 66.8%; Chert 

fragments, 1.8%; Glauconite, 2.4%; Quartz cement, 2.0%; 

Dolomite cement, 14.2%; Authigenic clays- Kaolinite, 2.9%; 

Illite, 1.3%; Chlorite, 0.6%; Pyrite, 0.2%; Primary 

porosity, 1.0%; Secondary porosity, 6.8%. 

KY-51/4716.9 ft.: Quartz arenite: Normalized 

constituents- Quartz 100%: Subangular to subrounded, 

poorly sorted, submature: Constituents- Monocrystalline 

quartz, 56.1%; Glauconite, trace; Shell fragments, 3.6%; 

Zircon, 0.2%; Phosphate, 0.5·%; Quartz cement, 1.0%; 

Dolomite cement, 27.0%; Authigenic clays- Kaolinite, 6.2%; 

Illite, 0.3%; Secondary porosity, 5.1%. 

KY-52/4720 ft.: Quartz arenite: Normalized 

constituents- Quartz, 100%: Subangular to subrounded, very 

poorly to poorly sorted, submature: Constituents

Monocrystalline quartz 62.0%; Glauconite, trace; 

Echinoderm-plate shell fragments, 5.5%; Bryozoan shell 

fragments, trace; Muscovite, 0.4%; Zircon 0.1%; Quartz 

cement, 1.4%; Dolomite cement, 17.8%; Authigenic clays

Kaolinite, 8.4%; Illite, 1.2%; Secondary porosity, 3.2%. 



Q 
k" QUARTZ ARENITE 

F R 

KY-50 
-,., ~- .. .. : 
-!- "• · 

0.50mm 

CN 

211 

Q • Mono- and Poly
Crystalline Quartz 

r • All Feldspars 
R • All Rock Fra9JDents: 

Chert, Granite, 
Gneiss, carbonate, 

Arenite1 1-10' Clay Matrix 
Mackel 10-75' Clay Matrix 
Muarock1 75+' Clay Matrix 

MATRIX • ---' Normalized 

Q- b(p.g ' 

r- ' 
R • /,g> ' 

~tal. __ _ 

0 .50mm 

pp 

100. 



Q 
~ QUARTZ ARENITE 

F R 

0 .50mm 

CN 

Q • Mono- and Poly
Crystalline Quartz 

r • All Feldspars 
R • All Rock Fragments: 

Chert, Granite, 
Gneiss, carbonate, 

Arenitez 1-10' Clay Matrix 
W&c:kez 10-75' Clay Matrix 
Mudroc:kz 75+' Clay Matrix 

MATRIX • ---' Normalized 

o-~· 
r • ' .. -, 
tbtal~--

0 .50mm 

p p 

,oo ' 

' ' 
100. 
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Q 
.tk" QUARTZ ARENITE 

F R 

__......ffi~ _ffi_..:_. 
............. _... 

CAI.O.I1M'T'& CHIIn'~ ~ N'tCHfTI • ~T& 

~ft c:HCJn' '¥OU:MC: ...,.~ - -
KY-52 

0.50mm 

CN 

g • Mono- and Poly
Crystalline Quartz 

P • All Feldspars 
R ~ All Rock Fragments: 

Chert, Granite, 
Gneiss, carbonate, 

Arenite1 1-10' Clay Matrix 
W&c:ke1 10-75' Clay Matrix 
Mudrock1 75+' Clay Matrix 

MATRIX • ' Normalized 

Q • /,Z,o ' 
r- ' a--, 
~tal.__ __ 

0.50mm 

p p 

/6)c;> ' 

' ' 
100' 
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KY-53/4722.3 ft.: Quartz arenite: Normalized 

constituents- Quartz, 95.4%; Rock fragments, 3.9%; 

Feldspar, 0.7%: Subangular to subrounded, poorly sorted, 

submature: Constituents- Monocrystalline quartz, 39.2%; 

Plagioclase feldspar, 0.3~; Chert fra~ents, 1.6%; 

Glauconite, 10.1%; Echinoderm-plate shell fragments, trace; 

Phosphate, 9.2%; Galcite cement, 25.9%; Dolomite cement, 

11.7%; Py~ite, 2~0t. 

KY-54/47"23 ft.: Phyllarenite: Normalized 

constituents- Quartz, 68.5%; Rock fragments, 27.0%; 

Feldspar, 4.5%: Subrounded to subangular, very poorly to 

poorly sorted, 'Submature: Constituents- Monocrystalline 

quartz, 50.7%; Plagioclase feldspar, 3.3%; Siltstone 

fragments, 10.0%; Metamorphic-rock fragments, 10.0%; 

Echinoderm-plate shell fragments, trace; Phosphate, 0.8%; 

Calcite cement, 16.7%; Polomite cement, 7.6%; Pyrite, 0.9%. 

KY-55/4724.8 ft.: 'Quartz arenite: Normalized 

constituents- Quartz 10'0%: · Subrounded to subangular, 

poorly,sorted, submature: Constituents- Monocrystalline 

quartz, 59.7%; Echinoderm-plate shell fragments, 3.6%; 

Phosphate, trace; Dolomite cement, 25.8%; Authigenic clays

Kaolinite, 6.3%; Chlorite, 0.4%; Pyrite, 0.4%; Secondary 

porosity, 3.8%. 



Q 
....- QUARTZ ARENITE 

F R 

~~--£==--
~Ta CHan' ¥Ol...CN'C MCT~ - -

KY-53 

0 .20mm 

CN 

Q - Mono- and Poly
Crystalline Quartz 

r • All Feldspars 
R 6 All Rock Fragments: 

Chert, Granite, 
Gneis•, carbonate, 

Arenites 1-10' Clay Matrix 
W&c:ker 10-75• Clay Matrix 
M\Jdroc:kr 75+• Clay Matrix 
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MATRIX • ---' Normalized 

Q- E.:::_• 
r- .~ • 

·-~· 
'llotal :t 1.1 

0.20mm 

p p 

"'f".'t ' 
___iJ_\ 
....lL!_• 

~· 

r 



Q 
~ QUARTZ ARENITE 

F R 

~=-= --&==-
~.,.. CHUIT 'V'CM..CNC tiiiCT~ - -

KY-54 

0 .20mm 

CN 

Q - Mono- and Poly
Crystalline Quartz 

P • All Feldspars 
a • All Rock Fragments: 

Chert, Granite, 
Gneiss, carbonate, 

Areniter 1-10' Clay Matrix 
W&c:ker 10-75• Clay Matrix 
Mudrockr 75+• Cl.&y Matrix 
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MATRIX • • Normalized 

Q- 5"0,/ ~ 

r- n-• a- ;:;.;;--, 
'Jlr)tal,__ __ 

0 .20mm 

p p 

100. 



Q 
k'" QUARTZ ARENITE 

F R 

KY-55 

0 .50mm 

CN 

Q - Mono- and Poly
Crystalline Quartz 

F • All Feldspars 
a 4o All Rock Fra9D1ents: 

Chert, Granite, 
Gneis•, carbonate, 

Arenite& 1-10• Clay Matrix 
W&c:ker 10-75' Clay Matrix 
Mudrockr 75+• Clay Matrix 
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MATRIX • ' Normalized 

g-~· 
r • • .. -. 
'lbtal ?'"1.1 

0.50mm 

p p 

too ' 

' ' 
100' 
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KY-56/4727.4 ft.: Quartz arenite: 
J 

Normalized 

constituents- Quartz 97.5%; Rock fragments, 2.5%: 

Subangular, poorly to moderately sorted, submature: 

Constituents- Monocrystalline quartz, 75.4%; Chert 

fragments,. 1.9%; Echinoderm-plate shell fragments, 2.8%; 

Phosphate, trace; Quartz cement, 0.4%; Dolomite cement, 

15.3%; Authigenic clays- Kaolinite, 3.2%; Primary porosity, 

0.2%; Secondary porosity, 0.8%. 

KY-57/4730 ft.: Quartz arenite: Normalized 

constituents- Quartz, 100%~: Subangular to .subrounded, very 

poorly to poorly sorted, submature: Constituents-

Monocrystalline quartz 70.5%; Chert fragments, trace; 

Quartz cement, 1.2%; Dolomite cement 23.4%; Authigenic 

clays- Kaolinite, 2.2%; Primary porosity, 0.7%; Secondary 

porosity, 2.0%. 

KY-58{4734.9 ft.: ·Quartz arenite: Normalized 

constituents- Quartz, 97.8%; Rock fragments; 2.2%: 

Subangular, poorly to very poorly sorted, submature: 

Constituents- Monocry~talline quartz, 62.2%; Chert 

fragments, 1.4%; Zircon 0.2%; Phosphate 10.0%; Quartz 

cement, 2.0%; Dolomite cement, 5.2%; Authigenic clays-

Kaolinite, 9.1%; Illite 3.5%; Pyrite, trace; Black shale 

with trace of pyrite, 5.5%; Primary porosity, 0.2%; 

Secondary porosity, 0.7%. 



Q 
.k"' QUARTZ ARENITE 

F R 

_:&-:::::. -~~ 
~Ta c:HCIIIT vou:.AHC MeT~ - --

KY-56 
· -~ ~.,. 

-
' I 

0.50mm 

CN 

Q • Mono- and Poly
Crystalline Quartz 

r • All Feldspars 
a 6 All Rock Fragments: 

Chert1 Granite, 
Gneiss, carbonate, 

Arenite1 1-10\ Clay K&trix 
W&cke1 lQ-75\ Clay Matrix 
Mudrock1 75+\ Clay K&trix 
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MATRIX • _, Normalized 

Q- :z!:.L• 
r- ' 
a • I.'J ' 

'lbtal:..,_ __ 100. 

0 .50mm 

p p 



Q 
k' QUARTZ ARENITE 

F R 

__:/?f-=. --£-=-~ 
~ft (;::Han' YO..CNC ...,.~ .... -· 

KY-57 

0.50mm 

CN 

Q • Mono- and Poly
Crystalline Quartz 

r • All Feldspars 
R ., All Rock Fra9J11ents: 

Chert, Granite, 
Gneiss, CArbonate, 

Arenite• 1-10' Clay Matrix 
M&ckes 10-75' Clay Matrix 
Mudrocka 75+' Clay Matrix 
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MATRIX • ' Normalized 

Q - 10.'> ' 
r- ' .. -. 

0.50mm 

p p 



Q 
......- QUARTZ ARENITE 

F R 

~~--&==-
~,.. ~ ¥OI..CNC ..,.~ - -

KY-58 

0.20mm 

CN 

Q - Mono- and Poly
Crystalline Quartz 

r • All Feldspars 
R., All Rock Fragments: 

Chert. Granite. 
Gneiss. carbonate, 

Arenite• 1-10' Clay Matrix 
W&eke1 1o-75' Clay Matrix 
Mu4roek• 75+' Clay Matrix 
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MATRD • ~· Normalized 

Q - b2."L ' 
r- ' 
R • \.'\ ' 

2bt:a1 \,,'~ ,lo 

0 .20mm 

p p 
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KY-59/4735.9 ft.: Quartz arenite: Normalized 

constituents- Quartz, 100%: Subangular to subrounded, 

moderately sorted to well sorted, submature to supermature: 

Constituents- Monocrystalline quartz, 64.3%; Glauconite, 

1.6%; Zircon, 0.3%; Phosphate, 7.2%; Quartz cement, 1.0%; 

Hematite, 16.1%; Authigenic clays- Kaolinite, 6.0%; Illite, 

1.3%; Pyrite, 1.1%; Primary porosity, 0.4%; Secondary 

porosity, 0.7%. 

KY-60/4738.2 ft.: Quartz arenite: Normalized 

constituents- Quartz 100%: Subangular to subrounded, 

moderately to poorly sorted, submature: Constituents

Monocrystalline quartz, 64.6%; Echinoderm-plate shell 

fragments, 5.1%; Dolomite cement, 22.5%; Authigenic clays-

3.6%; Primary porosity, 0.4%; Secondary porosity, 3.8%. 

KY-61/4739.8 ft.: Quartz arenite: Normalized 

constituents- Quartz, 95.8%; Rock fragments, 4.2%: 

Subrounded, moderately sorted to poorly sorted, submature: 

Constituents- Monocrystalline quartz, 72.4%; Chert 

fragments, 3.2%; Zircon, 1.0%; Phosphate, 1.6%; Quartz 

cement, 0.6%; Dolomite cement, 12.6%; Authigenic clays

Kaolinite, 0.9%; Primary porosity, trace; Secondary 

porosity, 7.7%. 



Q 
k" QUARTZ ARENITE 

F R 

_:&~~ --Z&==-
~Ta CHan' ¥OU:NC MIT~ - -

KY-59 

0 .20mm 

CN 

a - Mono- and Poly
Crystalline Quartz 

r • All Feldspars 
a"' All Rock Fragments: 

Chert, Granite, 
Gneiss, carbonate, 

Arenites 1-10' Clay Matrix 
W&ckes 10-75' Clay Matrix 
Mu4roc:ks 75+• Clay Matrix 
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MATRIX • ---• Normalized 

Q- £,'f.3 ' 
r- ---, .. -. 

0.20 mm 

pp 

(00 ' 

' -, 
100' 

•. ~ .: 

. . ~ - · . ·.. . ... ·.·· 
·. ;•· 

\.~· • • · • . . • • t ' ' ~~ . .. . 
.. ··~~·· ..... .. 

~~~.}:::: 
• • . . 



Q 
k" QUARTZ ARENITE 

F R 

KY-60 

0 .50mm 

CN 

224 

Q - Mono- and Poly
Crystalline Quartz 

r - All Feldspars 
R ., All Rock Fraqments: 

Chert, Granite, 
Gneiss, carbonate, 

Arenites 1-10' Clay Matrix 
W&c:ket 10-75' Clay Matrix 
Mudroc:kt 75+' Clay Matrix 

MATRIX • ---' Normalized 

Q- .li1!:_• 
r- ' 
R • l<>'i·i.o ' 

~tAl. __ _ 

0 .50mm 

p p 

~· ' ' 



Q 
k" QUARTZ ARENITE 

F R 

~Z\~--£==-
CAfteOMATW Q1aiiT ~ MCT~ - .... 

0.50mm 

CN 

Q • Mono- and Poly
Crystalline Quartz 

r • All Feldspars 
R • All Rock Fragments: 

Chert, Granite, 
Gneiss, CArbonate, 

Areniter 1-10' Clay Matrix 
W&c:ker 10-75\ Clay Matrix 
Mu4roc:kr 75+\ Clay Matrix 

MATRIX • ---' Normalized 

Q•1?.'1' 

r • ' 
R • )."2. \ 

~t.a1T5.b 

0.50mm 

p p 
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APPENDIX C 

THIN SECTION DATA SHEETS 
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These sheets are included for the reader who desires an 

accounting of the thin-section analysis. These sheets are 

included in rough form. 



Company/Well Name: c S .t t<.. e.rv' c..(. 

Location: 

Sample/Depth: .:-r"' -1 /k2Z..~ 
Sample Source: Cod;, 

Formation/Age: fl\t?rfD~ I ?~""'"''I \vc. ... ·.<v\ 

p etroaraoher: ~'''l u""""" 
I PC% ve 
I. DETRITAL CONSTITUENTS 

1' Quartz 
a. Monocrystalline, 
b. Polycrystalline 
c. 

(Total) 

2. Felg§par 
a. Microchne 
b. Orthoclase 
c. Sanidine 
d. Plagioclase 

(Total) 

3. Rock Fragment§ 
a. Shale~ 
b. Chert ,, .... , .... 
c. Carbonate 
d. Siltstone 
e. Metamorphtc 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Oth~r ~rain§ 
a. Glauconite 
b. Shell Fragments 

1. ~ ... ~0"11?'"-"~ en 
2. -e '""'-'"'~ .. ~ .. h IS,~ 

c. Muscovite 
d. Biotite 
e. Hematite 
f. Zircon 
g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. Illite 
c. Pseudo ,matrix -fc~. ~ (Total) 

228 

Size (mm) Remarks l 

.~ ......... ,, S-AJ~ , LA ~u 1{ ~ 
'·"' ~--1 Nl . r,...- .,.. ..... ...,.,~t· 

. "" f" ... + c ..... -"' .. !-
lt(AtC.. ..... -i "«' ... ,_ ... 
...-/' ...... 0(..._\.,..., ./ , . • J .d ....... ~ 
fo.~ lP-"'~ -

.'I w:,l1J... '1-- -.. ..... .1~-~ • z. - lf.,s ...... 
,..-.... ~ .. d 11 (.,._,k,{<.-



I PC% VE S1ze (mml 

Ill. DIAGENETIC CONSTITUENTS 
• 

1. Q~ment 
a. Quartz 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates 

• "' lA~ 1. Calcite/ -5.'2-
2. Dolomite 
3. ' Siderite 

f. Hematite 
g. Limonite 
h. Phosphate 
i. Gypsum · 
j. Anhydrite 
k. Barite 
I. 
m. 

(Total) 

2. Authigenic Cia~ 
a. Kaolinite-Dickite 
b. Illite 
c. Smectite 
d. Chlorite 
e. Mixed-Layered 
f. 

(Total) 

3. Others 
a. Zeolite~ 
b. Pyrite fl,l 
c. Organics 
d. 

(Total) 

IV. POROSITY 
a. Primary 
b. Secondary 
c. Fracture 

(Total) 

CLASSIFICATION (Folks, 1968) r · If. 
a. Name lyr:~<- R,:c,J... p•r~:; ~,.o.._. 
b. ·Q: R: F: ___ _ 

v. 

VI. TEXTURE 
a. Sphericity -
b. Sorting
c. Matunty
d. 

VII. DESCRIPTION 

229 

Remarks I 



1-o~~ I 

Cky t~:t.) ?~(.k c..e,:"" t ~ 
t-J. lv 

IO ]L S'f 

~ 47 't~ 

~Lf tlo lO '" fl-f (., 

s-p, 31.. 0 
IOO \.r 
Cf_3 7 5'r 
l/f:> LJ 

(;'-( 4z.. 'I 
j()O 

~1,9 llo 2. JJ7- )2.. 

Ct...t't . ..... ~ 

MATRIX: loiP.9 % 
Q.: - e 
F: ~ ~ 
R: - i{ 

- % 

' ' 

F .. lk.- ~~~ .~ "- L, .' l.l~,o .... ~ ,.,..__J~t~ (\)o~\ \,y) 
I 

NORM. 
'1o 
% 
"/o 

1oo % 

:;: 
~ ., 
r-
[1) .. 

-
I 

f- -

1-----

tv 
w 
0 
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Location: 

Sample/Depth: 

Samole Source: c .. ,.,__ 
Formation/Age: Mou0 ..,... / Pe"""''I\V"-•-'"'-" 
p h etroarao1 er: ~--

I PC% VE Size (mm) Remarks I 
I. DETRITAL: CONSTITUENTS 

1. lli!ID:tt 
a. Monocrystalline ./ Js.r .o~ -,1 
b. Polycrystalline 

' c. 
(Total) 

2. Feldspar 
a. Microcline 
b. Orthoclase 
c. Sanidine / ,I.? • OS', .I 
d. Plagioclase 

(Total) 

3. Rock Fragm!:!!J.l!i 
a. Shale./ 
b. Chert J.'f .os '•1 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grains 
a. Glauconite 
b. Shell Fragments 

1. 
2. 

c. Muscovite/ s.:. ,1-.-v 
d. Biotite 
e. Hematite/ .5 .1-.~ 
f. Z1rcon 
g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. Illite 
c. Pseudo matnx /O.b -

(Total) 
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I PC% VE S1ze (mm) Remarks I 
Ill. DIAGENETIC CONSTITUENTS .. 

1. ~ement 
a. Quartz 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates 

1. Calcite 
2. Dolomite 
3. Siderite 

f. Hematite 
g. Limonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 
m. 

(Total) 

2. 8Ylhig~ni!:e CIS!~§ 
a. Kaolinite-Dickite 
b. Illite 
c. Smectite 
d. Chlorite 
e. Mixed-Layered 
f. 

(Total) 

3. Others 
a. Zeolites 
b. Pyrite 
c. Organics 
d. 

(Total) 

IV. POROSITY 
a. Primary 
b. Secondary 
c. Fracture 

(Total) 

v. CLASSIFICATION (Folks, 1968) L 

a. Name 'S~.<.bl.l-~w-..""""" 
b. 0: f31, '- R: q, '-1 . F: 3. '-{ 

TEXTURE 
a. Sphericity- <;.._~ r """"""6-ILJ. 
b. Sorting - 'MoA, "'ll-"'t.l't c;;.,r t t d 

VI. 

c. Maturity - ! ~c..~ .... ~ 
d. 

VII. DESCRIPTION 



/ / / 
Cl ... y M~~o1~ ~h 

S"2. S' 43 
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7ob ~3 151 

MATRIX: 
Q: 

IB F: 
R: 

J /./ 

/ Wrr.H~,( 7 

C.\..o ... t- ( 1, ;( f-S, ... f f-1 <'-.l.lc 

3 
z. 

r 
b:r 

lo 
B 

'-1 
5- 2.. 

It 73 b 6 

70./o % NORM. 
tS.1 ~ 87.2.% 

.lo-1o 3,'f % 
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-
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r-
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Location: 

Sample/Depth: 51'1- "3 / bl '// 
Sample Source: c w-e. 

Formation/Age: Moooo..~ I Pc ....... 
p h etroaraoner: 

I 
I. DETRITAL CONSTITUENTS 

1. Quartz / 
a. Monocrystalhne 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Microchne 
b. Orthoclase 
c. Sanidane 
d. Plagioclase / 

(Total) 

3. BQQk Fragment§ 
a. Shale?:' 
b. Chert / 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grain§ 
a. Glauconite 
b. Shell Fragments 

1. 

c. 
2. / 
Muscovite 

d. Biotite 
e. Hematite 
f. Zircon 
g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. Illite / 
c. Pseudo matrix 

(Total) 
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PC% VE Size (mm) Remarks I 
s~c . .,. ,os--.J.. 

')...~ ,I. ;z.. 

1,1,.. ·05. 
3.~ ,o5 -.IS 
I .'I I o5 -.'LO 

so .01- -~ 

38."1 -
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I PC% VE Size (mm) Remarks I 
Ill. DIAGENETIC CONSTITUENTS 

6 

1. ~!:lm~nt 
a. Quartz 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates / 

1. Calcite ).1- • o{,- ,lo 

2. Dolomite 
3. Siderite 

f. Hematite 
g. Limonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 
m. 

(Total) 

2. 8Ylbig!:lnl~ ~lal£li 
a. Kaolinite-Dickite / >/b .05 -.W 
b. Illite 
c. Smectite 
d. Chlorite 
e. Mixed-Layered · 
f. 

(Total) 

3. ~ 
a. Zeolites 
b. Pyrite/ .1- • ~G" - ,I 
c. Organics 
d. 

(Total) 

IV. POROSITY 
a. Primary/ .$" ;~: .. ~.,~ ""'~ 
b. Secondary./ l.( ))-\ ... \~ t·~·.~ .... o.-Jf<>' c\~ 

c. Fracture 
(Total) '3-0 

v. CLASSIFICATION (Folks, 1968) 
a. Name S .... t, \·.~ .......... <..-lu... 
b. 0: 8'1.. 'l.. R: IP.~ F: \\. S" 

VI. TEXTURE 
a. ... ~Jc....r a. Sphericity - S.....\ ~~ +o 

b. Sorting - ~ oor \~ <;....,-t c A 
c. Maturity - l ""'M- ,\""-....V 
d. 

VII. DESCRIPTION 



./ / ~ 
/ f.~{"'-" ./ .! 

/ I 9, ... : ... ./ ., / 
rz5 

rl cJ..:,j(. C. \.wl-
... 

tk..'( bl .... Qh .. fy,;k /llt..sc.o. CJ.,·,1 .. c..r c~--..t tfc..:~ fl'l R.F .. 
LfS- r "'L7 9 z. {0 
3':2... 3 '-13 b z. /0 'I -

'i - I Yl Jj 31 - /Lf S' 
-z'fr 8 'iS z. - LJ ILf 
/0 s 77 '- s-
18 8 'I 'Z- 18 z...o 
37 ~ 18 L. 3 /0 1'-/ g 
ss- "2...$""" 3 !l. :;-

19 bfe:, - .3 J'Z-

77 19 tf 

38lf ~ 3\p 1- '0 1 50 I{ 2.2;> 31 (2- J? ~ -- - -- -- --- - ___.. 

( 4fo 7.,' 

MATRIX: 38,1.( ~ NORM. 
Q: -s~o.+ ~ 92..2.. % 

'1~.b F: ·~116 1o ~ . .3 % 
R: S./ ~ /(, s 'lo 

8:!:. '1o ~()0 Yo 



Company/Well Name: C ·l.e-;, ~e,.,·~ / S,*f,._._ b.-<-.1:.-
Locatton: ~ 

Sample/Depth: <;.-r'/- { / (p HZ..'1 1 (c.., .. ) 

Sample Source: 

Formation/Age: 

Petroaraoher: 

I 
I. DETRITAL CONSTITUENTS 

1. ~ / a. Monocrystalline 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Microcline ./ 
b. Orthoclase 
c. Sanid10e 
d. Plagioclase/ 

<Total) 

3. Rock Fragmenls 
a. Shale../ 
b. Chert 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutontc 
g. Volcanic 
h. 

(Total) 

4. Other Grains 
a. Glauconite 
b. Shell Fragments 

1. 
2. 

c. Muscovite/ 
d. Biotite 
e. Hematite 
f. Zircon 
g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. Illite 
c. Pseudo matrix/ 

(Total) 

PC% VE Size (mm) 

Lto. 'Z.- ,03. ,loS"' 

"f<"-<'G. .I 

$.1 .~5-J~ 

9,/ • O'j •• 25' 

7.1./ ,0)- .S" 

3(,, () 
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J_ 0-..,. fO .... A c~ ..... .._· .,. ... 
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I PC% VE S1ze (mm) 

Ill. DIAGENETIC CONSTITUENTS 
~ 

1. ~ement 
a. Quartz 
b. Opar 
c. Chalcedony 
d. Feldspar 
e. Car_bonates ,. 

1. Calcite 
2. Dolomite, 
3. Siderite 

f. Hematite 
g. Limonite 
h. PhQsphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 

' m. 
(Total) 

2. Aythigenic CI5!:~£S 
a. Kaolinite-Dickite' 
b. Illite 
c. Smectite 
d. Chlorite 
e. Mixed-Layered./ 2,.1:. .oS-,\S' 
f. 

(Total) 

3. ~ 
a. Zeolites 
b. Pyrite 
c. Organics 
d. 

(Total) 

IV. POROSITY 
a. Primary 
b. Secondary./ 1.1, .o"l -.•~ 
c. Fracture 

(Total) 
' ' 

v. CLASSIFICATION (Folks, 1968) 
a. Name 'S....Q I:H .. .,.,.....,u. 
b. 0: /lo."1- R: 17.'-/ F: s.tJ 

VI. TEXTURE 
a. Sphericity- v~- 1 O.."i'J.... ... '-tc.> A.-.t-J.~,.;.. 
b. Sorting - 'l>oo•\.; S:.,,J u\ 
c. Matunty - :t ""~~ 
d. 

VII. DESCRIPTION 
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Location: " 
Sample/Qepth: SP; -S" / ~ 2..1,'( • 

Sample Source: 

Formation/Age: 

p h etroara01 er: 

I PC% VE Size (mm) Remarks I I. DETRITAL CONSTITUENTS 

1. Quartz 
a. Monocrystalline / SIP, t, ,0/•.& 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Microcline/ I, Lj ,11'1 - .IS' 
b. Orthoclase 
c. Sanidine 
d. Plagioclase/ 5~ .os- ,'l.-

(Total) 
"'·"~ 

3. RQck Fr:ggm~!Jlli 
a. Shale 
b. Chert/ fo.'"l , o• ·.IS' 

c. Carbonat/ 
d. Siltstone l.'i ,O'\- ,1~ e. Metamorphic 
f. Plutonic/ 
g. Volcanic \rwc.c,. ·' h. 

(Total) 7 ~ 

4. Other Grain§ 
a. Glauconite/ T '""'<-< . \~·.'-
b. Shell Fragments 

1. 
2. 

c. Muscovite../ 1.~ ,0'"1-. ys-
d. Biotite 
e. Hematite 
f. Zircon _./ ."L ,01. -.o$ 
9 . p~..u,,w( t~~a~a~-c. / 

.~ .o$' 
(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. Illite 
c. Pseudo matrixV"" 10.~ 

(Total) 



I 
Ill. 

IV. 

v. 

VI. 

VII. 

PC% VE S1ze (mm) 

DIAGENETIC CONSTITUENTS 
# 

1. Cement / 
·"' -.05 a. Quartz ·'-

b"' Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates 

1. Calcite/ •t ,oS-.1~ 
2. Dolomite 
3. Siderite 

f. Hematite 
g. Limonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 
m. 

(Total) 

2. Authigenig ~la~s 
a. Kaolinite-Dickite - 8.o ,0'3- .{'( 
b. Illite 
c. Smectite 
d. Chlorite 
e. Mixed-Layered 
f. 

(Total) 

3. ~ 
a. Zeolites 
b. Pyrite/ ~-~ .o>-. oS' 

c. Organics 
d. 

(Total) 

POROSITY 
a. Primary 
b. Secondary/ 

'· "3 .01 0,- l..a~"-
c. Fracture 

(Total) 

CLASSIFICATION (Folks, 1968) " . 
a. Name ~ .... \:. I.\-\... c.\...4-rl· Wf,..<,.¥..&.< 

b. 0: /'i. 'i R: /0.'1 F:---'-'t"-". 7 __ 

TEXTURE 
a. Sphericity- S .... \ A"'t..1....... -1-o ':1-\., .. -~A-c.~ 
b. Sorting- (rlo4c.-Je. ....., pcor 
c. Maturity • ::("""",..., .,.;\-- v- ,.-e
d. 

DESCRIPTION 
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Company/Well Name: C·J:..,l Su.:~ .. ( St-.-..I.,...Lv AN' Nl), 'i 
Locat1on: • 

Sample/Deoth: S I '1- /p / lP l- vG" 

Sample Source: 

Formation/Age: 

Petrooraoher: 

I PC% VE Size (mml Remarks I 
I. DETRITAL CONSTITUENTS 

1. ~ 
a. Monocrystalline v' Ljl.,fp ,ol..· .s 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Microcline 
b. Orthoclase 
c. Sanidine 
d. Plagioclase/ .1- ,0'1 

(Total) 

3. Rog~ Fmgm~nl§ "' 

a. Shale/ l·l- • (}'/- 0 2. 

b. Chert./ 8·'1 .bft-.z.. 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grain§ 
a. Glauconite......- i ..... ,'to# .D'I 

' b. Shell Fragments 
1. 
2. 

c. Muscovite/ ~.(; .0~ -.l 
d. Biotite 
e. Hematite 
f. Zircon 
g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. Illite 
c. Pseudo matrix V" 3(,.1 

(Total) 
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I PC% VE S1ze (mm) Remarks I 
Ill. DIAGENETIC CONSTITUENTS 

" 1. ~~ment 
a. ·Quartz 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates 

1. Calcite 
2. Dolomite 
3. Siderite 

f. Hematite 
g. Limonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Sante 
I. 
m. 

(Total) 

2. Aythigenis.< ~~i:!~§ 
p (IH ~ ,II:")-a. Kaolinite-Dickite l.IP • o~ ·.I 'j),.., ..... , ',1., 

b. Illite 
c. Smectite 
d. Chlorite 
e. Mixed-Layered 
f. 

(Total) 

3. ~ 
a. Zeolite/' 
b. Pyrite 1.1 , 03 ~,IS'" 

c. Organics 
d. 

(Total) 

IV. POROSITY 
a. Primary 
b. Secondary 
c. Fracture 

(Total) 

v. CLASSIFICATION (Folks, 1968) 
a. Name S...'b \.+\... ~ IAJ~C. 
b. 0: i?f.l-- R: 17.1.. F: /.2-

TEXTURE 
a. Sphericity - c:;.._~o ~..1 .. ..- .k> $....-~ ".,~ ... ~-< d 
b. Sorting- V~<"1 r""" 1'1 ~ ... -\~,1 

VI. 

c. Maturity- IMM.C\.\-~Yr~ 
d. 

VII. DESCRIPTION 
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Company/Well Name: C ·.t-:e~ 

Location: 

Sample/Depth: 'ST '-1 ~ S / lP l- (, r 
Sample Source: 

Formation/Age: 

PetroQraoher: 

I 
I. DETRITAL CONSTITUENTS 

1. ~ 
a. Monocrystalline ./' 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Microcline/ 
b. Orthoclase 
c. Sanidine 
d. Plagioclase 

(Total) 

3. Rock Fraqm!;lnt~ 
a. Shale 
b. Chert./· 
c. Carbonate./ 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grains 
a. Glauconite /"' 
b. Shell Fragments 

1. 
2. 

c. Muscovite/ 
d. Biotite 
e. Hematite/ 
f. Z1rcon 
g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. Illite 
c. Pseudo matrix ,/ 

(Total) 
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PC% VE S1ze (mml Remarks I 

!P.· l. .o~-.lo 

;l.l- .o"t.- .t:f 

12.1..- .o~-.IS 

1·1 ,/ 

Tr"''(, .o~ 

l..f,o • oz.~ .1. 

.8 ,ot~.o~ 

z.s.3 



--------

I 
Ill. 

IV. 

v. 

VI. 

VII. 

% 
PC VE Size (mm) 

DIAGENETIC CONSTITUENTS 
~ 

1. ~~m~nt 
a. Quartz 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates 

1. Calcite 
2. Dolomite 
3. Siderite 

f. Hematite 
g. limonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 
m. 

(Total) 

2. Aythig!;lms;; CIS!~S 
a. Kaolinite-Dickite f,:, ,ol -.Gb 
b. Illite 
c. Smectite 
d. Chlorite 
e. Mixed-Layered 
f. 

(Total) 

3. .Qlbm 
a. Zeolites 
b. Pyrite 
c. Organics .:! • Ol. 
d. 

(Total) 

POROSITY 
a. Primary 
b. Secondary 
c. Fracture 

(Total) 

CLASSIFICATION (Folks, 1968) 
a. Name S,,.J.l' ~~-.. t.~.,vt ....x.. .. ~ 
b. 0: /(,,"1 R: zo.;, F: ~.z... 

TEXTURE 
a. Sphericity- >.-..\. ~- ~ ~" , .... ..!-4j 
b. Sorting - p,.,.. -<o 114''\ f...,,. 
c. Maturity- !M ..... •··A"-K....
d. 

DESCRIPTION 
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Company/Well Name: 

Location: • 

Sample/Depth: S.T't-<t / lo2.1D~.S" (co-~J 

Sample Source: 

Formation/Age: 

Petroaraoher: 

I PC%VE Size (mml Remarks 
J 

I. DETRITAL CONSTITUENTS 

1. ~ 
a. Monocrystalline ./ 71.,, ,o-;·-./o 
b. Poly crystalline ). .. , .I l! 
c. 

(Total) ,'t.o 

2. Feldspar 
a. Microcline ./ 1.[ ,O'i: ._,I, 

b. Orthoclase 
c. Sanidine. 
d. Plagioclase../ /,'t . C1fo-.' (Total) 

3. RQ~k Fr~am!iJnt~ 
a. Shale./ 
b. Chert 1.& ,otr -.IS 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grains 
a. Glauconite 
b. Shell Fragments 

1. 
2. 

c. Muscovite 
d. Biotite 
e. Hemat~ 
f. Zircon .3 ,0\-.D"I.. 

g. 
(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. Illite 
c. Pseudo matrix/ b.3 

(Total) 
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I PC% VE Srze (mm) Remarks I 
Ill. DIAGENETIC CONSTITUENTS 

" 1. C!i:m!i:Dl: 
a. Quartz../ J.S , Ol -.ll'( 

b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates 

1. Calcite I/ -r:o ,03 ~ .16 
2. Dolomite 
3. Siderite 

f. Hematite 
g. limonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
l. 
m. 

(Total) 

2. Authig!;!ni!< Cla~s 
a. Kaolinite-Dickite / i.o ,01-.0.3 

b. Illite 
c. Smectite 
d. Chlorite 
e. Mixed-Layered 
f. 

(Total) 

3. Others 
a. Zeolites 
b. Pyrite 
c. Organics 
d. 

(Total) 

IV. POROSITY 
a. Primary 

""""'" (1/ ...,:J/..:w. b. Secondary/ .z. ,CIJ ~.o•f ,<?,.-~-. 1'1 
c. Fracture e,l ... y)' 

(Total) 

v. CLASSIFICATION (Folks, 1968) 
a. Name 5...0 ....,.k,o~ 
b. 0: ~3.6 R: "Z.O F: 't.~ 

VI. TEXTURE 
a. Sphericity - S .... \o ""1-...t...-- +t> <;_lo ~ • .......a~ 
b. Sortin~ • \)t>,... --~-<:> ._..,.1 Poor 
c. Matunty - J ~ ... A""...v 
d. 

VII. DESCRIPTION 
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Company/Well Name: 

Location: 

Sample/Depth: c;,-'1,10 / {.,2-70. t, 
Sample Source: 

Formation/Age: 

h PetroQraol er: 

I PC% VE Size (mm) Remarks I 
I. DETRITAL CONSTITUENTS 

1. Quartz 
a. Monocrystalline~ loi.~ ,Qi- -~ 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Micn;>cline _,/ z. \. .~t.-.loo 
b. Orthoclase 
c. Sanidine 
d. Plagioclase/ J,i • tlb. ,13 

(Total)· 

3. RQ!.<k Fragments 
a. Shale/ 
b. Chert 3,.'/ ,o< -.4.$'" 
c. Carbonate 
d. Siltstone ./ to.o > /.o- ..... 
e. Metamorphic 
f. Plutonic 
g. Volcanic./ ·v-f . 0'" . ,3 
h. 

(Total) 

4. Other Grains 
a. Glauconite 
b. Shell Fragments 

1. 
2. 

c. Muscovite/ 1.'-f • O'i-. '-1 
d. Biotite 
e. Hematite 0,.-A-lQ ""il'iJ4 f. Zircon.../ """(..(.. Dl- ,<)l- r~-t-r 

g. Pt'( ••. ..x- .....-; 1-'~ ,_ < 1 ,I<-

(Total) JloM. 'A (<>..). ,,.....;.j 

II. DETRITAL MATRIX 
a. Chlonte 
b. Illite 
c. Pseudo matrix/ ').,"), 

(Total) 



I 
Ill. 

IV. 

v. 

VI. 

VII. 

DIAGENETIC CONSTITUENTS • 
1. ~~m~nt 

a. Quartz../ 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates 

1. Calcite/ 
2. Dolomite 
3. Siderite 

f. Hematite 
g. Limonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 
m. 

(Total) 

2. AuthigeniQ ~IS!!l§ 
a. Kaolinite-Dickite 
b. Illite 
c. Smectite 
d. Chlorite 
e. Mixed-Layered ; / 
f. 

(Total) 

3. Ql!lm 
a. Zeolites 
b. Pyrite 
c. Organics 
d. 

(To tall 

POROSITY 
a. Primary 
b. Secondary../' 
c. Fracture 

(Total) 

CLASSIFICATION (Folks, 1968) 
a. Name S.....\,1.\-1... ...... , •• .:. t<.. 
b. 0: 7S, '2.. R:_,_1 3.c.· 2--:::..._ __ 

TEXTURE 
a. Sphericity- S ..... ~, ..... ~~.J 
b. Sorting- flo\..oc\e~..A~ 
c. Matunty - 1:!,...,\Q ,,,, .. .) .. ~ 
d. 

DESCRIPTION 
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PC% VE Size (mm) Remarks I 
,1-- ,tJ\ .. ,tn,.. 

!;,., .ol-- .t.> 
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F: $, t, 
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Location: 

Sample/Depth: ST '-1 -11/ fs,~ 12. ·e. 1 fc oH) 

Sample Source: 

Formation/Age: 

Petroaraoher: 

I PC% VE Size (mm) Remarks I 
I. DETRITAL CONSTITUENTS 

1. ~ 
a. Monocrystalline / 7'1.1' ,1..- \.1 .. / 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Mtcrocline 
b. Orthoclase 
c. Sanidine 
d. Plagioclase./ :"f , I 

(Total) 

3. RoQk Frgqments 
a. Shale/ 
b. Chert "2..1.> ;ti5-.~ 
c. Carbonate 
d. Siltstone 
e. Metamorphtc 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grgins 
a. Glauconite 
b. Shell Fragments 

1. 
2. 

c. Muscovite 
d. Biotite 
e. Hematite 
f. Zircon 
g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. Illite 
c. Pseudo matrix./ "~· z (Total) 



I 
Ill. 

IV. 

v. 

VI. 

VII. 

PC% VE Size (mm) 

DIAGENETIC CONSTITUENTS 
I 

1. Cement .,/' 
a. Quartz \.~ ,t>l - .0] 

b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates 

~.3 1. Calcite/ .txr'."/0 
2. Dolomite 
3. Siderite 

f. Hematite 
g. limonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 
m. 

(Total) 

2. Aythigf;lni~ Qla~~ 
a. Kaolinite-Dickite 
b. Illite 
c. Smectite 
d. Chlorite c 1.3 .o1- D'l.-
e. Mixed-Layered- f!.v .I - .'1 
f. 

(Total) (,.~ 

3. ~ 
a. Zeolites 
b. Pyrite 
c. Organics 
d. 

(Total) 

POROSITY 
a. Primary./ ."2- ·I 
b. Secondary/ 1.5 
c. Fracture 

(Total) /.1 

CLASSIFICATION (Folks, 1968) 1 
a. Name Q....o.rh. O..~t.-: ,.<, 
b. o: ~s.e R: !..1. F: • <1 

TEXTURE 
a. Sphericity- S ... 'b.o ... ~c\~6 +-> r ...... ~-tc\ 
b. Sorting- 1"\.o~e .. ~ -\c, ~\1 SC)oi'~~J 
c. Maturity - ~..Jo ......... ~ w <"....,.....--~«.. 
d. ( Jl'~~ 0"- {-lou_ "-oA'·"i-J 

DESCRIPTION 
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Remarks I 

c• 

l~.:~e ... r ""'" ... J.'""""" 
.,.,.: ~ .. 0 " .. k>', tk.' ..... c. \c..~~ 

s.,..._... 
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L/A.y<- .! C:.Q 1 .. ~1 ?l...,_ Qi-'t. '2-J V.,.lca•:, 4,.JL}· '"11 
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~ [f, 2L zg 1- J;. ... te z.l 
I 77 oz.. 1 I~ z. --/00 

1- -~( ~ s 
73 :3 ,~ &:,· ..3 
>"?> 1·rf 5 t!: 
qy (f 
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70 :3 II /(p 
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(3.8) 

MATRIX: 3./ '[; NORM. Q: ,..,,, ~ 9S.f3 'Yo IB F: 0.7 % ·~ 'Yo 
R: z,<, i/o '3·3 •!o 

81.1 1o 1oo % 
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Company/Well Name: 

Location: 

Sample/Depth: S i 'i, P-/lc"l.. 7$. I 

Sample Source: 

Formation/Age: 

p h etroarao1 er: 

I PC% VE Size (mm) Remarks J 
I. DETRITAL CONSTITUENTS 

1. Quartz · 
a. Monocrystalline ./ '"l.S" .o'l.- ·l~ 
b. Poly cryStalline 
c. 

(Total) 

2. Feldspar 
a. Micro cline ! 

b. Orthoclase 
c. Sanidine 

.P~- .CI~ 
d. Plagioclase./ .~ 

(Total) 

3. RQs;<k FrS~am~nt§ • e>Z..- .116' 
a. Shale2/ .?-

.os-,1$ 
b. Chert ·'I 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic/ .2- ,o& 
h. 

(Total) 

4. Other GrS~ins 
a. Glauconite 
b. Shell Fragments 

1. 
2. 

c. Muscovite./ .1- ,01 -.11> 

d. Biotite 
e. Hematite./ r.o ,Ol-,Ob 

f. Zircon 
g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. Illite-7 118.?. 0]., -
c. Pseudo matrix 

(Total) 
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I PC% VE Size (mml Remarks I 
Ill. DIAGENETIC CONSTITUENTS 

• 
1. ~ement 

a. Quartz 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates 

1. Calcite 
2. Dolomite 
3. Siderite 

f. Hematite 
g. Limonite 
h. Phpsphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 
m. 

(Total) 

2. Authigenic ~la~!.i 
a. Kaolinite-Dickite 
b. Illite 
c. Smectite 
d. Chlorite 
e. Mixed-Layered 
f. 

(Total) 

3. Others 
a. Zeolites 
b. Pyrite/ I.O .Ol. • .0!3 

c. Organics 
d. 

(Total) 

IV. POROSITY 
a. Primary 
b. Secondary 
c. Fracture 

(Total) 

v. CLASSIFICATION (Folks, 1968) 
a. Name-: Mv.cl.rcd~.-
b. 0: R: F: 

VI. TEXTURE 
a. Sphericity -
b. Sortmg-
c. Maturity-
d. 

VII. DESCRIPTION 
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Location: 

Sample/Deoth: Si 4 -I~/ f.s,z.. Bb/1 (Cor<-J 

Sample Source: 

Formation/Age: 

p h etroaram er: 

I 
I. DETRITAL CONSTITUENTS 

1. ~ 
a. Monocrystalline / 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Microcline 
b. Orthoclase 
c. Sanldine 
d. Plagioclas~ ./ 

(Total) 

3. Bos.;k Fragm~ntli 
a. Shale 
b. Chertv 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grains 
a. Glauconite 
b. Shell Fragments 

1. 
2. 

c. Muscovite./ 
d. Biotite 
e. Hematite/ 
f. Zircon 
g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. Illite 
c. Pseudo matnx 

(Total) 
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PC% VE S1ze (mml Remarks I 
sv .. .o~- .1.0 

1 ... 4'-~f. .0'1 .. OQ / 

10,1.. .04- .I 

'-1.1... .01 ~ ,1.. 

'·'l ,bl- ,0'-f 

15.~ -
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I PC% VE Size (mm) Remarks I 
Ill. DIAGENETIC CONSTITUENTS 

• 
1. ~!i!m!.'!Ol 

a. Quartz 
b .. Opal 
c. Chalcedony 
d. F~ldspar 
e. Carbonates 

1. Calcite 
2. Dolomite 
3. Siderite 

f. . Hematite · 
g. Limonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Barite' 
I. 
m. 

(Total) 

2. Au!hig!;lnic ~la~s 
a. Kaolinite-Dickite 
b. Illite 
c. Smectite, 
d. Chlorite 
e. Mixed-Layered 1 
f. U..J~ (.!<, "-~~-~ /.I.. ,t><;- • '" 

(Total) ' 

3. Others 
a. Zeolites 
b. Pyrite 
c. Organics 
d. 

(Total) 

IV. POROSITY . 
a. Primary 
b. Secondary 

Fracture ' c. 
(Total) 

V. CLASSIFICATION (Folks, 1968) 
a. Name ~\:. \ ,t\-.. wc.."k.L 
b. 0: "8!:: R: I~ F: ___ _ 

VI. TEXTURE , . \ 
a. Sphericity ~ <.;...,..\,C.."'-'!,.··· ~ · •v '"' r o~' c\.- c 
b. Sorting - 'Pe>or \\ - t\ «' ''"' ~ \,( .·. <·, :( J 
c. Maturity - I-.-... +-~ ' 
d. 

VII. DESCRIPTION 
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Company/Well Name: C~l-:..-.1 S'-<! .... /.~.:. /54-o...._ h..-.J.c~ AN' No. 'I 
Location: 

Sample/Depth: ST'i·t '-1/!.. t-a1. 6 '(c .. ,..._) 

Sample Source: 

Formation/Age: 

Petroaraoher: 

I 
I. DETRITAL CONSTITUENTS 

1. ~ 
a. Monocrystalhne ./ 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Microcline/ 
b. Orthoclase 
c. Sanidine 
d. Plagioclase 

(Total) 

3. RQ!:;k Fragm~ntl! 
a. Shale 
b. Chert./ 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grains 
a. Glauconite 
b. Shell Fragments 

1. 
2. 

c. Muscovite/ 
d. Biotite 
e. Hematite 
f. Zircon 
g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. llhte 
c. Pseudo matnx 

(Total) 

PC% VE Size (mm) 

(,1,1: ·"!> -2.. ... ""-

" 
a.<S"' .or:.-.~ 

. ' 

.ob·,s" ),lc. 

.~ .0'2.~ ,\S" 

I .S" • 0'! -.1 
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Remarks I 



I 
Ill. 

IV. 

v. 

VI. 

DIAGENETIC CONSTITUENTS 
" 1. ~em~nt 

a. Quartz./' 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates 

1 • Calcite./ 
2. Dolomite 
3. Siderite 

f. Hematite 
g. Limonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. B~rite 
I. 
m. 

(Total) 

2. AY:thig~niQ QIS!~~ 
a. Kaolinite-Dickite 
b. Illite 
c. Smectite 
d. Chlorite 
e. Mixed-Layered 
f. 

(Total) 

3. Others 
a. Zeolites 
b. Pyrite 
c. Organics 
d. 

(Total) 

POROSITY 
Primary/ a. 

b. Secondary./ 
c. Fracture 

(Total) 

CLASSIFICATION (Folks, 1968) 
a. Name <;."'""Clo.rk.o~ 
b. 0: 95".1- R:_'-1...:.;'_;.'-t __ 

TEXTURE 
a. Sphericity- S....,~~"li.J."',... 
b. Sortin~- Ve'l poor 
c. Matunty - <s ..... t.; ~~~-.A-""""''l.. 
d. 

VII. DESCRIPTION 
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PC% VE Size (mm) Remarks I 
I /1 ,OI-.0.5 
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Location: 

Sample/Depth; Si'-1- 1S" / ~l8l, <o· 
Sample Source: 

Formation/Age: 

p h etroorao1 er: 

I 
I. DETRITAL CONSTITUENTS 

1. ~ 
a. Monocrystalline 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Microcline 
b. Orthoclase 
c. Sanidine 
d. Plagioclase/ 

(Total) 

3. RQQk Fri!gm!;lnt§ 
a. Shale 
b. Chert./ 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Gmins 
a. Glauconite./ 
b. Shell Fragments 

1. 
2. 

c. Muscovite/ 
d. Biotite 
e. Hematite 
f. Zircon 
g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. Illite I"""" 
c. Pseudo matrix 

(Total) 
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PC% VE Size (mm) Remarks I 
IG·; .o!;->l.S 

S-7 .o~-.1S' 

s.r- .o~ -:¥ 

"/"rc.-~.c.. .OJ 

.~ ,1) ... -,1.1> 

z,'i .02. -.os 



I 
Ill. 

IV. 

v. 

VI. 

VII. 

PC% VE S1ze (mm) Remarks I 
DIAGENETIC CONSTITUENTS 

• 
1. Cement / 

a. Quartz .;. .01- .ot' 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates 

1. Calcite./ <J_,'!)' • OS" -.~'5' 
2. Dolomite 
3. Siderite 

f. Hematite 
g. limonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 
m. 

(Total) 

2. Aythigeni~ Qla~§ 
a. Kaohnite·D•ckite 
b. Illite 
c. Smectite 

J ~ort ~J\·.'i' d. Chlorite ./' '2,."' .0\-.1 ?o1t ,.,..,;."1 
e. Mixed-Layered 
f. 

(Total) 

3. Others 
a. Zeolites 
b. Pyrite .. \ b\ ..... l ·~J"-"' . 
c. Organics/ 1.~ .t>l- ,03 -(1,·~ w·~r:~ 

d. .._...\-~ .. :.J,.~ 
(Total) 

POROSITY 
a. Primary 
b. Secondary../ ~ .... .o1- .ob ?o...-~· J. 1>·,·~ ,....o\.\., · • '-(]• 

c. Fracture z--!,1 "l),,\_t....-·......, t,S7 .. 

(Total) M' ~"" fj- .S '),. 

CLASSIFICATION (Folks, 1968L •.. A l-·/ .- 11 Do..l-1.-.'t. l.""-ta.'c. .. .'.t(..., 
a. Name Bo;c\u I·.~ ··'"""'" , v_. r:~ .. ~. ' 

b. O:_S7. b _A: /o. (Q F: 5'-8 
TEXTURE 

a. Sphericity--:;,.__~, "-'i'...L- k> U '{'(>J~<:\ 
b. Sorting - \)~,, '?oeo.- ~l~O'
c. Matunty- S...,~ """"-t-""~ 
d. 

DESCRIPTION 

268 
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~ 
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81o. F: 5! 7 ·o . s.e % 

R: S.1 % ~.to io 
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Company/WeiiName: C..~.•s 5-uv'~/S{o.....t~_'b,c.i.._.,..._ 'P.N' l!o. ~ 
location: ~ 

Sample/Depth: ST'-1-11.. / b2~"'.!. ~ 1 (c..rc.) 

Sample Source: 

Formation/Age: 

p h etroaraot er: 

I PC% V~ 
I. DETRITAL CONSTITUENTS 

1. ~' 
a. Monocrystalline / ?f:J.'?J 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Microcline 
b. Orthoclase 
c. Sanidine 
d. Plagioclase/ -z.& 

(Total) 

3. Rock Fragm~ntli 
a. Shale 
b. Chert../ t.D 

c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic/ 
g. Volcanic ?·~ 
h. 

(Total) 

4. Other Grains 
a. Glauconite 
b. Shell Fragments 

1. 
2. 

c. Muscovite 
d. Biotite 
e. Hematite 
f. Zircon/ . ) 
g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. Illite-./ 

2.lj c. Pseudo matrix 
(Total) 

Size (mm) 

.o>..- .'0 

,oLJ- ,I{ 

,05" -:':l 

.o~-.15 

,01 - ,Ol, 

·11'1-~'2.0 

270 

Remarks I 



I PC% VE 

Ill. DIAGENETIC CONSTITUENTS 
~ 

1. Cement ./ 
a. Quartz t.~ 

b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates / 

1. Calcite / ILl.\ 
2. Dolomite .S' 
3. Siderite 

f.- Hematite 
g. Limonite 
h. Phosphate 
i. Gypsum· 
j. Anhydrite 
k. Barite 
I. 
m. 

(Total) 

2. Authigeni!;O QIS!:'l§ 
a. Kaolinite-Dickite 
b. Illite 
c. Smectity 
d. Chlorite 1.e 
e. Mixed-Layered 
f. 

(Total) 

3. ~ 
a. Zeolites 
b. Pyrite 
c. Organics/ .'-/ 
d. 

(Total) 

IV. POROSITY 
a. Primary 
b. Secondary 
c. Fracture 

(Total) 

v. CLASSIFICATION (Folks, 1968) 
a. Name "> .... b \ :H, ....... e--.: 1--e. 
b. 0: g 0. 2.. R: lo.l.. F: 3.1o 

VI. TEXTURE 
a. Sphericity- S ..... lo y.,... .... ~-c.c.\ 
b. Sort1n~ - ~ .. o.r - ve''1 t'e>or 
c. Matunty- S~ .....,o...\-......,'1"(... 
d. 

VII. DESCRIPTION 
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Size (mm) Remarks I 
,0\. ,0,3 

,o'i , '1>6' ,... ..... ..h. ... r .... ·.l..'.lc.+of" 
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-------

Company/Well Name: C:t:.(l Se,.v''t. / Sio~ hu._L- A}/ /1(0 If 
Location: " 

Sample/Depth: ST '7- It-/ ~2-B'-1. 3 1 (c .. n:) 

Sample Source: 

Formation/Age: 

Petroaraoher: 

I PC% VE 

I. DETRITAL CONSTITUENTS 

1. Qymtt 
a. Monocrystalline ../ BO.l 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar · 
a. Microcline/ ~.3 
b. Orthoclase 
c. Sanidine 
d. Plagioclase 

(Total) 

3. RQQk Frngm~nl§ 
a. Shale 
b. Chert/ 2·~ 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grains 
a. Glauconite 
b. Shell Fragments 

1. 
2. 

c. Muscovite 
d. Biotite 
e. Hematite 
f. Zircon 
g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. Illite../" J.;"l 
c. Pseudo matrix 

(Total) 

Size (mml Remarks 

.S- Yz..$'.,. ..... 

.Q5-. 'I~ 

.o:.-.1 

..... 

273 
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I PC% VE Size (mm) Remarks l Ill. DIAGENETIC CONSTITUENTS 
I 

1. Cement / 
a. Quartz ?.·'b ,()/- .~'i 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates 

1. Calcite./ IP•'lr ,rfJ,- .30 
2. Dolomite 
3. Siderite 

f. Hematite. 
g. Umonite 
h. Phosphate 
i. Gypsum 

' j. Anhydrite 
k. Barite 
I. 
m. 

(Total) 

2. 8uthig~nic ~lays 
a. Kaolinite-Dickite 
b. Illite 
c. Smectite 
d. Chlorite/ .B .01- .o~ {J~(., 1·:...:."'1 1 1y .. : ... u" .. +;r 
e. Mixed-layered 
f. 

(Total) 

3. ~ 
a. Zeolites 
b. Pyrite 
c. Organics 
d. 

(Total) 

IV. POROSITY 
>;-4"'' ~ -~~ .... \ .......... a. Primary/ .1. .ol - .o"t 

b. Secondary/ . (.:, .01- ,()?. ......,.\,\ ........ l~ .c.. ., f""~· ..1 
c. Fracture J·~~ .. \ ... ~·-- olr- g.rto.:·-':> 

(Total) ·6 

V. CLASSIFICATION (Folks, 1968) 
a. Name ~\r ~"-"........._ 

' b. 0: q3 . .> R: '2. I, F: '3.'t 
VI. TEXTURE 

a. Sphericity- c;._b~o-...1.~6 - <i. ..... 'o "?J .... ..-
b. Sorting - Poor - vc,11>oo~ 
c. Maturity - 5 k\o , 
d. ""-"-"'"""" .. (.., 

VII. DESCRIPTION 



~ WD/ ./ :;: 
/ c...:.J / / .! p ~tro (l\,c.roc.. fM ld ·c. M ... +,:y ., 
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Company/Well Name: C.+:e: ~.e.rv'c.__j S+.,...._.__ 'c,.Jur- 'AN' N P. !..J 
Location: # 

Sample/Depth: 5T 'i-tS/ b2.e'-l. b 

Sample Source: 

Formation/Age: 

Petroaraoher: 

I 
I. DETRITAL CONSTITUENTS 

1. Quartz 
a. Monocrystalline / 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. M1crochnell" 
b. Orthoclase 
c. Sanidine 
d. Plagioclase 

(Total) 

3. Rock Fragments 
a. Shale 
b. Chert./ 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grains 
a. Glauconite 
b. Shell Fragments 

1. 
2. 

c. Muscovite 
d. Biotite 
e. Hematite 
f. Z1rcon 
g.-

(Total) 

II. DETRITAL MATRIX 
a. Chlo~ 
b. Illite 
c. Pseudo matrix 

(Total) 

PC% VE Size (mm) 

~8,"1- ,OS'"- >z.,~-

e.~ ·"~ -l,$"' 

I I I ,()'{ ~ .~ 

.'l 

276 

Remarks I 
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l PC% VE Size (mml Remarks J 
Ill. DIAGENETIC CONSTJTUENTS 

1. Cement / 
a. Quartz S.o ,Q\-,0.) 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates / 

1. Calcite S".~ ,;Ole~ - 1.$' 
2. Dolomite 
3. Siderite 

f. Hematite 
g. Umonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Sante 
I. 
m. 

(Total) 

2. Authigenic Qla~s 
a. Kaolinite-Dickite 
b. Illite 
c. Smectite 

p \ · -1- ~ Ye1r~ d. Chlorite/ /,'!. • 0/ w • "i rtto....-••~".,.. 
e. M1xed·Layered I .. "e ,,_ ~ !1tl... Q.-'l-
f. '"'' 

(Total) rr-t. c ~'-·· ~<. 
3. Others 

a. Zeohtes 
b. Pyrite 
c. Organics 
d. 

(Total) 

IV. POROSITY p, -•'" lu -.b. '?~At( i() a. Primary/ 
b. Secondary/ ~,1 ,CJ • • ~ "-«. ~,.:6 +o Jtl.t,...;. ....... 

.... -~ ~ \-"'-<- ¢ :~ c. Fracture ~~ .. -r'-' fO'"• ¥~(. oo---<~. ~, t ......t 
(Total) 

~~~ '' u ... \(.,.._ ..... 

v. CLASSIFICATION (Folks, 1968) 
a. Name S....hc..rl<.o~ 
b. a: en.t... A: 1 .'t- F: IJ.'I 

VI. TEXTURE 
a. Sphericity - S.~ ~ ~""}...)."'":" +u <;...... ~'F"~ ect 
b. Sorting- v~o..- ~ Ve"' '?...,..... . 
c. Maturity- S""'\c.....,."'\-v..r(... 
d. 

VII. DESCRIPTION 
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Company/Well Name: C~~~es 

Location: 

Sample/Depth: Si'-1- 1'1 / l..z.. Bt.. 7 1tc.o-<-J 

Sample Source: 

Formation/Age: 

Petroaraoher: 

I PC% VE Size (mm) Remarks I 
I. DETRITAL CONSTITUENTS 

1. .Qygm 
a. Monocrystalline ./' 11.0 .o~.- - >z.s,.., 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Microcline 
b. Orthoclase 
c. Sanidine 

.o~~ .J( d. Plagioclase/ "'Z.rl# ~ .. -. o..-<. ......_,.t., ..... -.\,le d~-<-
(Total) -to~ ~<olo..~·-- lo-l<l h..-

ct-....._.. -"k-G."- VI;;..~. 

3. Bo!<k Fraqmgnt~ 
a. Shale 
b. Chert 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic ' 
g. Volcanic 
h. 

(Total) 

4. Other Grains 
a. Glauconite 
b. Shell Fragments 

1. 
2. 

c. Muscovite/ 1.'1 ,0'1- ,'2.0 
d. Biotite 
e. Hematite 
f. Zircon 
g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlo~ 
b. Illite ,J.~ c. Pseudo matrix 

(Total) 



I 
Ill. 

IV. 

v. 

VI. 

VII. 

PC% VE Size (mm) 

DIAGENETIC CONSTITUENTS 
~ 

1. Cement J ,01- ,0} 
a. Quartz .r 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates 

1. Calcite/ 1.'0 ,o11 -.?.S 
2'. Dolomite 
3. Siderite 

f. Hematite 
g. limonite 
h. Phosphate 
i. Gypsum 
j. Anhydnt~ 
k. Barite 
I. 
m. 

<Total) 

2. Authigenic Qlall:li / 
a. Kaolinite,-Dickite /O.f!J .os- ,l1t 

b. Illite 
c. Smectite 
d. Chlorite 
e. Mixed-layered 
f. 

(Total) 

3. Q1bm 
a. Zeolites 
b. Pyrite 
c. Organics 
d. 

(Total) 

POROSITY 
a. Primary./ ,1 ,03- .IS' 

b. Secondary ./ '3.0 .01- .ol. 
c. Fracture 

(Total) 

CLASSIFICATION (Folks, 1968) 
a. Name Q .... "' .. t"t. ~ •. .".J,.'l.. 

b. 0: {Jp,:) R: F: 3.J 

TEXTURE 
a. Sphericity - S-.\. ~..Jc,..., - ~\, "~-< ~ 
b. Sorting- "?oe>r - M.J.~,,.:A..., 
c. Maturity- c;).._~ ~ kt.... 
d. 

DESCRIPTION 
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Remarks I 
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Company(Well Name: C :+:es ~,/.~t. / $1-o-t. bn,.Ju.r '.4N' A/, if 
Location: 

Sample/Depth: So\ 'i - ~ o I~ 2 ~ ~ ~' 
Sample Source: 

Formation/Age: 

Petroaraoher: 

I Pc% VE Size (mm) Remarks J I. DETRITAL CONSTITUENTS 

1. Qysun 
a. M~nocrystalline / 7/.0 • 0'6 -1,2. b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Microcline/ Lf8 .os <~ 
b. Orthoclase 

' 
c. Sanidine 
d. Plagioclase/ '1·9 .os- .1. 

(Total) q,; 
3. BoS<k F!l!am~nt§ 

a. Shale 
b. Chert./ .~ .C>'i-.06 c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grain§ 
a. Glauconite 
b. Shell Fragments 

1. 
2. 

c. Muscovite 
d. Biotite 
e. Hematite 
f. Zircon 
g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlo~ 
b. Illite b/1 
c. Pseudo matrix 

(Total) 



I 
Ill. 

IV. 

v. 

VI. 

VII. 

PC% VE Stze (mm) 

DIAGENETIC CONSTITUENTS 
# 

1. Cement 
a. Quartz./ /....3 ,01 - .0'1 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates / 

1. Calcite '· L( .o~- '7-S"' 
2. Dolomite 
3. Siderite 

f. Hematite 
g. Umonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 
m. 

(Total) 

2. Authigenic CIS!Y~ 
a. Kaolinite-Dickite../ "'·J .O:)- .'l.~ 
b. Illite 
c. Smectite 
d. Chlorite 
e. Mixed-Layered 
f. 

(Total) ' 

3. Others 
a. Zeolites 
b. Pyrite 
c. Organics 
d. 

(Total) 

POROSITY 
a. Primary/ 7. .0'1..-·,Db 

b. Secondary..-- /,3 ,Of- .Ct 
c. Fracture 

(Total) 

CLASSIFICATION (Folks, 1968) 
a. Name~~ tw-k.cw 
b. 0: 97. 'I R: I • I F: /I.S" 

TEXTURE 
a. Sphericity- S ..... lol'-~ ...... ~ ~~,;,..,.......J.<-~ 
b. Sorttng - ¥0\:>r - /'o\~!~,~\(... 
c. Maturity· :t M.t"'-1..,:1-v..-r~ 
d. 

DESCRIPTION 
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Remarks I 
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Location: 

Sample/Depth: ,<;;;TL(- 2../ / b2.tS:2. 
Sample Source: 

Formation/Age: 

h Petroaraot er: 

I PC% VE -Size (mm) Remarks I 
I. DETRITAL CONSTITUENTS 

1. Qygm 
a. Monocrystalline / SS,f> .o'J- )Z • .s' 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
.o~-'!2.~ a. M1crocline ./ S,f> 

b. Orthoclase 
c. Sanidine 
d. Plagioclase/ 2.1 .os-. ~ 

(Total) 

3. BQ~k Frag~nlJZ 
a. Shale .~ • (7J 

b. Chert/ (. oft> . 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grains 
a. Glauconite 
b. Shell Fragments 

1. 

c. 
2. v' 
Muscovite .13 ,o'l. ~./S 

d. Biotite 
e. Hematite 
f. Zircon 
g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. Illite../ 3.1' -
c. Pseudo matrix 

(Total) 



286 

I PC % VE Size (mm) Remarks I Ill. DIAGENETIC CONSTITUENTS 
" 1. Cement ./ 2.1- ,01- ,D'i a. Quartz 

b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates 

1. Calcite/ 2.S" .o~ -.1 
2. Dolomite 
3. Siderite 

' f. Hematite 
g. Limonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 
m. 

(Total) 

2. Authigeni!O ~lalf§ 
" 

t II--~-a. Kaolinite-Dickite / j$.'( .OS'- .8< Yo.i"L 
b. Illite 
c. Smectite 
d. Chlorite 
e. Mixed-Layered 
f. 

(Total) 

3. Ql.b.m 
a. Zeohtey 
b. Pyrite .b ,Ol· ,OS' c. Organics 
d. 

(Total) 

IV. POROSITY 
,D!> • .($' J:.,J.,.."', ..... _.t. .... a. Primary/ ~(p 

b. Secondary/ 3,S • 01- ·' 1'1.-ofJ., .j 6 ... 1 .. ,,.,/ ,..:,.o (?f 
c. Fracture 

(Total) fol.~t.•o/ ..1.5J-- Ol "' -;;;s 

v. CLASSIFICATION (Folks, 1968) 
a. Name , .... ~ .w-~•1-(..o 
b. 0:81..1 R: /,7 , F: fl. 2. 

VI. TEXTURE 
5.-h,o--J ~J a. Sphericity - ~ ..... ~ ~kv -lo 

b. Sorting • "Po..r 
c. Matunty - s. .... ~a ...,.......1,.....,.'(.., 
d. 

VII. DESCRIPTION 
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Locatron: 

Sample/Depth: S"i'i·?.~/62C,s.'f' /(o•~) 

Sample Source: 

Formation/Age: 

h Petroararu er: 

I PC% VE Srze (mm) Remarks I 
I. DETRITAL CONSTITUENTS 

1. .Qy,gm 
a. Monocrystalline 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Microcline 
b. Orthoclase 
c. Sanidine 
d. Plagioclase 

(Total) 

3. BQck ErS!amt:nt§ 
a. Shale 
b. Chert 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grain§ 
a. Glauconite 
b. Shell Fragments 

1. 
2. 

c. Muscovite 
d. Biotite 
e. Hematite 
f. Zircon 
g. 

(Total) 

II. DETRITAL MATRIX > > 

a. Chlorite 
b. llhte 
c. Pseudo matrix .... '1!\,C, -

(Total) 
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I PC% VE Size (mml Remarks I 
Ill. DIAGENETIC CONSTITUENTS , 

1. Cemflnt 
a. Quartz 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates 

1. Calcite 
2. Dolomite 
3. Siderite 

f. Hematite 
g. Umonite 
h. Phosphate 
i. Gypsum 
j. Anhydnte 
k. Barite 
I. 
m. 

(Total) 

2. Aythigflnis;; Qla¥S 
a. Kaolinite-Dickite 
b. Illite 
c. Smectite 
d. Chlorite 
e. Mixed-Layered 
f. 

(Total) 

3. .Q1bm 
a. Zeohtes 
b. Pyrite/ • I .01-.0l. 
c. Organics 
d. 

(Total) 

IV. POROSITY 
a. Primary 
b. Secondary 
c. Fracture 

(Total) 

v. CLASSIFICATION (Folks, 1968) 
a. Name MIA.d!>\-Oo'ol. 
b. 0: R: F: 

VI. TEXTURE 
a. Sphericity -
b. Sorting-
c. Matunty-
d. 

VII. DESCRIPTION 



- - - 1- - s:; - - - - C?~ 
0 0 8:8 8 Ct 8 0 0 ~ ? -· 
0 0 Q (/ -6-B 

-i :;i --L"T.) - .. 
f r :'-

3:: 
.. 

~ 
,... 

(" ~ 
l> -; 
:::0 :;u,px .. . . . . ... 

lil .. 

z 
""' c 0 
0 ~ 

5 
~~~'X 

3 
b-
{/' 

t" 
~ 

-

-

.......... 
\) 
~ 
\::) 

I - : 3iJWEf'.S 

06~ 



291 

Company/Well Name: C :+ · .... l 
location: 

Sample/Depth: "ST 1o 1-z ?./iDI t..!>' ~~ .. .-e) 

Sample Source: 

Formation/Age: 

Petroaraoher: 

I PC %,VE Size (mm) Remarks I 
I. DETRITAL CONSTITUENTS 

1. .Qymtt 
a. Monocrystalline 
b. Polycrystalline 
c. 

(Total} 
.. 

2. Feldspar 
a. Microcline 
b. Orthoclase 
c. Sanidine 
d. Plagioclase 

(Total} 

3. RQ!<k Fragm~nts 
a. Shale 
b. Chert 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Qth~r Grain§ 
a. Glauconite 
b. Shell Fragments 

1. 
2. 

c. Muscovite 
d. Biotite ' 

e. Hematite 
f. Zircon 
g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. Illite 
c. Pseudo matrix 

(Total) 



l 
Ill. DIAGENETIC CONSTITUENTS • 

1. ~em~mt 
a. Quartz 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates 

1. Calcite 
2. Dolomite 
3. Siderite 

f. Hematite 
g. Limonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 
m. 

(Total) 

2. 8uthigeni!:; ~Ia~ 
a. Kaolinite-Dickite 
b. Illite 
c. Smectite 
d. Chlorite 
e. Mixed-Layered 
f. 

(Total) 

3. Others 
a. Zeolites 
b. Pyrite 
c. Organics 
d. 

(Total) 

IV. POROSITY 
a. Primary 
b. Secondary 
c. Fracture 

(Total) 

v. CLASSIFICATION (Folks, 1968) 
a. Name 
b. 0: , R: ___ _ 

VI. TEXTURE 
a. Sphericity-
b. Sorting
c. Maturity -
d. 

VII. DESCRIPTION 
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PC% VE Size (mm) Remarks I 

F: ___ _ 
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Company/Well Name: f4o, 101 

Location: 

Sample/Depth: ST1o1 ~2."1 / '1(,1.b '(core-) 
Sample Source: 

Formation/Age: 

Petroaraoher: 

I PC% VE Size (mml Remarks I 
I. DETRITAL CONSTITUENTS 

1. Quartz 
a. Monocrystalline ./ trs.o .os-~.b 

b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
1. .$"' .o~- .~ a. Microcline / 

b. Orthoclase 
c. Sanidine 
d. Plagioclase/ I f,l# ,tr~~.<.. 

(Total) 

3. RQ!<k FrS!~nl§ 
a. Shale .'1 .olo-.1 
b. Chert./ /,"2,.. .t>3~.o~ 

c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic/ '·"' ,OS"- ,'2. 
h. 

(Total) 

4. Other Grains 
a. Glauconite./ ..... ,01-.u'l 
b. Shell Fragments 

1. 

c. 
2. ../ 
Muscovite ?..~ ,o, -.I 

d. Biotite 
e. Hematite 
f. Zrrcon/ ,(, ~DI·,O.,_ 

g. 
(Total) 

II. DETRITAL MATRIX 
a. Chlo~ 
b. llhte I:,./ -c. Pseudo matrrx 

(Total) 



I 
Ill. 

IV. 

v. 

VI. 

VII. 

% 
PC VE Size (mm) 

DIAGENETIC CONSTITUENTS 
I 

1. Q~ment 
a. Quartz 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates / ,0, -.If 1. Calcite . 5.~ 

2. Dolomite 
3. Siderite 

f. Hematite 
g. Umonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 
m. 

(Total) 

2. Authigenic Qla~s 
a. Kaolinite-Dickite 
b. Illite 
c. Smectite 
d. Chlorite 
e. M1xed-Layered 
f. 

(Total) 

3. .Q:t!:!m 
a. Zeoht/ 
b. Pyrite /,D .01-.01-
c. Organics 
d. 

(Total) 

POROSITY 
a. Primary 
b. Secondary 
c. Fracture '' 

(Total) 

CLASSIFICATION (Folks, 1968) 
a. Name S....'<l .41-l(..,~ 
b. 0: ~~-.) R: '1. g F: lG'.7-

TEXTURE 
a. Sphericity - S .... l:. o.-w..,.l""" -k <;......\,,...""'""\ .... ! 
b. Sort1ng • \J et1 ?..,.,.,. 
c. Maturity • 1..,.,.. ~ *'w-re, 
d. 

DESCRIPTION 
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Company/Well Name: C'.\-'.~._, S....-v',<<- I s~~ '.arc..k....... 'A' IOI 
location: " 
Sample/Depth: '::."T 101- 'l.S') loll,'l.IP' (c..,e) 

Sample Source: 

Formation/Age: 
p etroqraoher: 

I PC% VE Size (mm) Remarks I 
I. DETRITAL CONSTITUENTS 

1. .Q.ygJn 
a. Monocrystalline 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Microcline 
b. Orthoclase 
c. Sanidine 
d. Plagioclase 

(Total) 

3. BQ~k Er2gm~nt§ 
a. Shale 
b. Chert 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grains 
a. Glauconite 
b. Shell Fragments 

1. 
2. 

c. Muscovite 
d. Biotite 
e. Hematite 
f. Zircon 
g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlo~ 
b. Illite Sl.~ -
c. Pseudo matrix 

(Total) 
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I PC% VE S1ze (mm) Remarks I 
Ill. DIAGENETIC CONSTITUENTS 

~ 

1. Cement 
a. Quartz 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates 

1. Calcite 
2. Dolomite 
3. Siderite 

f. Hematite 
g. Limonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 
m. 

(Total) 

2. A!,lthigenic ~la~s 
a. Kaolinite-Dickite 
b. Illite 
c. Smectite 
d. Chlonte 
e. Mixed-Layered 
f. 

(Total) 

3. Others 
a. Zeolite~ 
b. Pyrite '-18. '1 -.oz. - ) '2S 
c. Organics 
d. 

(Total) 

IV. POROSITY 
a. Primary 
b. Secondary 
c. Fracture 

(Total) 

v. CLASSIFICATION (Folks, 1968) 
a. Name ~"''-'-•h~ 
b. 0: R: F: 

VI. TEXTURE 
a. Sphericity -
b. Sorting-
c. Maturity-
d. 

VII. DESCRIPTION 
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Company/Well Name: C ·, +-' et ~"' <.«.. / S ~ ...... ·<>~« • .. ~,.. fl.· N 0 .lo • 
Location: • 

Sample/Depth: s;r 10t-2.11/ fonl·s' 
Sample Source: 

formation/Age: 

Petroaraoher: 

I 
I. DETRITAL CONSTITUENTS 

1. Qym:tt 
a. Monocrystalline / 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Microcline/ 
b. Orthoclase 
c. Sanidine 
d. Plagioclase / 

(Total) 

3. RQS<k Fragment§ 
a. Shale/ 
b. Chert./ 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Graio§ 
a. Glauco01te 
b. Shell Fragments 

1. 
2. 

c. Muscovite./' 
d. Biotite 
e. Hemat, 
f. Zircon 
g. 'P~u.1plu.t N.l.J... 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. Illite/ 
c. Pseudo matrix 

(Total) 

PC% VE Size (mm) 

rs.-z.. .ot.t ~.Yo 

~.6 ,05" - :z.S" 

1.." .o"- .16 

3.e .ob- .1e 
,,q .o.s -,q& 

5".8 ,Ol..- .IS' 

.<( .or-.~~,.. 
1.:, .o'f-.1 

"2.1.b -
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I 
Ill. 

IV. 

v. 

VI. 

VII. 

PC% VE Stze (mm) 

DIAGENETIC CONSTITUENTS 
6 

1. ~em§nt 
a. Quartz 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates 

1. Calcite 
2., Dolomite 
3. Siderite 

f. Hematite 
g. limonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 
m. 

,. 

(Total) 

2. Authig§ni~ ~la~s 
a. Kaolinite-Dickite 
b. Illite 
c. Smectite 
d. Chlorite 
e. Mixed-layered 
f. 

(Total) 

3. Others 
a. Zeolites 
b. Pyrite 
c. Organics../ .IP ..,,of -.o'{ 
d. 

(Total) 

POROSITY 
a. Primary 
b. Secondary 
c. Fracture 

(Total) 

CLASSIFICATION (Folks, 1968) , 
- a. Name S ... la ""'""~"c. v->~~ 

b. 0: T~.l. R: 6.Z... , F: 12..<-

TEXTURE -
a. Sphericaty- $...'" ~.._ ... l.. ~\ ,o...nde~ 
b. Sortin? - "Poor -1,. Ve'\ \loo.r 
c. Matunty- 'I.""'""-"'-\..,_('(,.. 
d. 

DESCRIPTION 
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Company/Well Name: C.f:(.J 
Location: 

Sample/Depth: Snoc-Z'l/ IP173. 

Sample Source: 

FormationfAqe: 

p h etroaraol er: 

I 
I. DETRITAL CONSTITUENTS 

1. Qlli!ru. / a. Monocrystalline 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Microcline/ 
b. Orthoclase 
c. Sanidcne 
d. Plagioclase_/ 

(Total) 

3. Ro~k Er2gm~nl~ 
a. Shale/ 
b. Chert 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grains 
a. Glauconite/ 
b. Shell Fragments 

1. 

c. 
2. ./ 
Muscovite 

d. Biotite 
e. ·Hemat' 
f. Zcrcon 
g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlonte 
b. Illite./ 
c. Pseudo matnx 

(Total) 
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PC% VE Size (mm) Remarks I 
'1~."'1 '02. - • 1.5" 

'2.& ,03·.13 

~·"' ,oJ-.10 

T,c..c..c.. ·' Lj 

T~"-'<- .I 

.5 ,OJ. -.IS' 

.3 ,01 -.b"f 

1/},[) 



I PC% VE S1ze (mm) 
Ill. DIAGENETIC CONSTITUENTS • 

1. Cement / 
a. Quartz , ... , ,!71 -.1'3 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates / 

'1"1.5"' 1. Calcite -~ -.&0 
2. Dolomite 
3. Siderite 

f. Hematite 
g. Limonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 
m. 

(Total) 

2. Aulhigenic Cla~s 
a. Kaolinite-Dackite 1.3 ,01. -.15' 
b. Illite/ JO,f; .or_ .so 
c. Smectite 
d. Chlorate 
e. Mixed-Layered 
f. 

(Total) 

3. Others 
a. Zeolites 
b. Pyrite 
c. Organics./ 
d. 

,3 ,01 -.o~ 

(Total) 

IV. POROSITY 
a. Primary/ .1-

b. Secondary...-/ '·~ ,Of- .Ob 

c. Fracture 
(Total) 

v. CLASSIFICATION (Folks, 1968) 
a. Name S. ..... b c...r ~o...._ 
b. 0: 9<,.9 R:. __ _ F: 1].( 

VI. TEXTURE 
a. Sphericity .. ~I.e ~~.... ~ ~ ~ ~eo-.~ ._ ~ 
b. Sorting - ~<7.,.. 

c. Matunty - 'I:.-"'"'-+ ...... r-e., 
d. 

VII. DESCRIPTION 
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Location: " 
Sample/Depth: ST ,01 • 'l.e/ fol?].s-' 1 c,-ej 
Sample Source: 

Formation/Age: 

p h etroarao1 er: 

I 
I. DETRITAL CONSTITUENTS 

1. Qysm 
a. Monocrystalhne / 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Microcline 
b. Orthoclase 
c. Sanidine 
d. Plagioclase./ 

(Total) 

3. Rgck FrS!gm~nt§ 
a. Shale 
b. Chert 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Qlh~r ~rS!in§ 
a. Glauconite ./ 
b. Shell Fragments 

1. 
2. 

c. Muscovite II"' 
d. Biotite 
e. Hematite 
f. Zircon 
g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlo~ 
b. Illite ' 
c. Pseudo matrix 

(Total) 
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PC~ VE Size (mm) Remarks I 
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I 
Ill. 

IV. 

v. 

VI. 

VII. 

PC% VE S1ze (mm) 

DIAGENETIC CONSTJTUENTS 

1. C!ilment 
a. Quartz/ 3 ,I ,oc- ,0'/ 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates/ 

1. Calcite 2-fi:..r 
2. Dolomite 
3. Siderite 

f. Hematite 
g. limonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 
m. 

(Total) 

2. A!,!thigenic ~Ia~§ 
a. Kaolinite-Dickite/ "$,0 
b. Illite 
c. Smectite 
d. Chlorite 
e. Mixed-Layered 
f. 

(Total) 

3. Others 
a. Zeolites 
b. Pyrite 
c. Organics 
d. 

(Total) 

POROSITY ,/ O;z.. ,()1 .,()'$" 
a. Primary 
b. Secondary/ j,O ·1>1-.11 
c. Fracture 

(Total) 

CLASSIFICATION (Folks, 1968) 
a. Name C)l,, ... A~ .....,._,,~;e. 

b. 0: if1,3. R:. __ x __ F: '£,'f 

TEXTURE 
a. Sphericity- s.__-.,,.--v..Q.,._ ..., S~~>. o--o~J 
b. Sorting - f'Q<U ~ .x. 'f f" 0 ,.. 

c. Matunty - 1. V'\1\.""""'" \--......ri.. 
d. 

DESCRIPTION 
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Company/Well Name: C·.+:e.\ ·~lt-../.<-1:.- / <;~ 'v.J,.,Ju· /4' "'"· /Of 
Location: 

Sample/Depth: 

Sample Source: 

Formation/Age: 

p h etroaram er: .. 

I .PC% VE Size (mm) Remarks J I. DETRITAL CONSTITUENTS 

1. ~ 
a. Monocrystalline 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Microclin~ 
b. Orthoclase 
c. Sanidine 
d. Plagioclase 

(Total) 

3. Rgs;;k Fragm~nt§ 
a. Shale 
b. Chert 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grains 
a. Glaucomte 
b. Shell Fragments 

1. 
2. 

c. Muscovite 
d. Biotite 
e. Hematite 
f. Zircon 
g. 

(Total), 

II. DETRITAL MATRIX 
a. Chlorite ' 

b. Illite 
c. Pseudo matrix 

(Total) 
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I PC% VE Size (mm) Remarks I 
Ill. DIAGENETIC CONSTITUENTS • 

1. ~ement 
a. ·Quartz 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates 

1. Calc1te 
i 2. Dolomite 

3. - Siderite 
f. Hematite 
g. Limonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 
m. 

(Total) 

2. Aythig!:!oic Cia~§ 
a. Kaolinite-Dickite 
b. Illite 
c. Smectite 
d. Chlorite 
e. Mixed-Layered 
f. 

(Total) 
\ 

3. Others 
a. Zeolites 
b. Pyrite 
c. Organics 
d. 

(Total) 

IV. POROSITY 
a. Primary 
b. Secondary 
c. Fracture 

(Total) 

v. CLASSIFICATION (Folks, 1968) 
a. Name fil u , ~~ M"-t\ ~ .k.""'-
b. Q: R: F: 

VI. TEXTURE 
a. Sphericity -
b. Sorting-
c. Maturity-
d. 

VII. DESCRIPTION 
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"' I S ' ·Jt• lor Company/Well Name: \...: \-: e~ Se.r .,: <..e.. 4-oM.-. nrc... 'f.-«~ fi 

Location: 

Sample/Depth: 

Sample Source: 

Formation/Age: 

Petroaraoher: 

I PC% VE Size (mmJ Remarks I 
I. DETRITAL CONSTITUENTS 

1. .QlJrun 
a. Monocrystalline 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Micro cline 
b. Orthoclase 
c. Sanidine 
d. Plagioclase 

(Total) 

3. BQ!<k Fr2gm~nt§ 
a. Shale 
b. Chert 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grains 
a. Glauconite 
b. Shell Fragments 

1. 
2. 

c. Muscovite 
d. Biotite 
e. Hematite 
f. Zircon 
g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. Illite 
c. Pseudo matrix 

(Total) 
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l PC% ve Size (mml Remarks I Ill. DIAGENETIC CONSTITUENTS • 
1. Qem~nt 

a. Quartz 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates 

1. Calcite 
2. Dolomite 
3. Siderite 

f. Hematite 
g. Umonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 
m. 

(Total) 

2. AYlhig~nis;; !:;Ia~~ 
a. Kaolinite-Dickite 
b. Illite 
c. Smectite 
d. Chlorite 
e. Mixed-Layered 
f. 

(Total) 

3. Others 
a. Zeolites 
b. Pyrite 
c. Organics 
d. 

(Total) 

IV. POROSITY 
a. Primary 
b. Secondary 
c. Fracture 

(Total) 

v. CLASSIFICATION (Folks, 1968) 
a. Name ,loA: tr' ~~ ~~~~ 
b. 0: R: F: 

VI. TEXTURE 
a. Sphericity -
b. Sorting-
c. Maturity-
d. 

VII. DESCRIPTION 
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I' I c I 'II I I 0 { Company/Well Name: '-: \-~ e-;, Se..-v·. <-C.. .J +a....._ r'.)r~ .,_. ~ fi 

Location: 

Sample/Depth: 

Sample Source: 

Formation/Age: 

p h etrooraor er: 

I PC% VE Size (mm) Remarks I 
I. DETRITAL CONSTITUENTS 

1. Q.wu:U 
a. Monocrystalline 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Microcline 
b. Orthoclase 
c. Sanidine 
d. Plagioclase 

(Total) 

3. BQf.ik Fragm~nl§ 
a. Shale 
b. Chert 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grains 
a. Glauconite 
b. Shell Fragments 

1. 
2. 

c. Muscovite 
d. Biotite 
e. Hematite 
f. Zircon 
g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlonte 
b. Illite 
c. Pseudo matrix 

(Total) 



315 

Company/Well Name: C..%-:t..~ Sw..,· (..(. / S\.o....._ ';:J,.._k, it' No. lot 
location: 

Sample/Depth: 

Sample Source: 

Formation/Age: 

p h etrooraor er: 

I '% 
PC VE , ~rze {mm) Remarks I 

f. DETRITAL CONSTITUENTS 
' 

1. .Qygm 
a. Monocrystaffine ./ S2..,1 

,~;\•..,. ,Sl. 
b. Pofycrystaffine 
c. 

{Total) ' 

2. Feldspar 
a. Microcfine 
b. Orthoclase 
c. Sanidtne' 
d. Plagioclase./ ,.~ . ./0 •. 2.5' 

(Total) 

3. RQ!<k · Fraqm!;l!ll§ 
a. Shale 
b. Chert/ /.1- • Q3 • • 1 7 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Qlh!;lr ~rain§ 
a. Glauconite ' 
b. Shell Fragments 

1. 
2. ' 

c. Muscovite 
d. Brotite 
e. Hematite 
f. Zircon../ '\ro.',._, ;ot .. _o~ g. 

(Total) 

fl. DETRITAL MATRIX 
a. Chlorite 
b. Illite../ 3, I 
c. Pseudo matrix 

(Total) 



------

I % 
PC VE S1ze (mm) 

Ill. DIAGENETIC CONSTITUENTS 
~ 

1. Cement / 
a. Quartz /,lo ,ol-.oJ 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates / ?8.~ • (.)~- ,b'f 1. Calcite 

2. Dolomite./ .C( • o4 ·,I& 
3. Siderite 

f. Hematite 
g. Limomte 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 
m. 

(Total) 

2. 8Ylhig~niQ Qla~~ · 
a. Kaolinite-Dickite 
b. Illite 
c. Smectite 
d. Chlorite 
e. Mixed-Layered 
f. 

(Total) 

3. Others 
a. Zeolites 
b. Pyrite 
c. Organics 
d. 

(Total) 

IV. POROSITY -
a. Primary 
b. Secondary 
c. Fracture 

(Total) 

V. CLASSIFICATION (Folks, 1968) 
a. Name S~.<.~\'1\>.t.....<·•·H:.. 
b. 0: '7'1.:; A: 3.0 F: 2.1 

VI. TEXTURE 
a. Sphencity- :. ..... ~ ... .._ 1,...\t,_..- .\., <;...._\,o•""·b'f'~ 
b. Sortmg - ~.,., \1 <;..,,~oft\ 
c. Maturity - s ... .'IQ ........ Avvr-(... 
d. 

VII. DESCRIPTION 
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Company/Well Name: 

location: 
3~ll /No, 1-!3 F:" {,."t-k... 

" 
Sample/Depth: F F. 3'J... /(ps 0 2. 

Sample Source: 

Formation/Age: 

p h etroaraor er: 

I 
I. DETRITAL CONSTITUENTS 

1. Qygm / 
a. Monocrystalline 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Microcline 
b. Orthoclase 
c. Sanidine 
d. Plagioclase/ 

(Total) 

3. BQ!<k FrSJam~nt~ 
a. Shale/ 
b. Chert 
c. Carbonate 
d. Siltstone~ 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grains / 
a. Glauconite 
b. Shell Fragments 

1. \3r~o~o.-v/ 
2. 

c. Muscovite 
d. Biotite 
e. Hemati~ 
f. Zircon 
g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlo~ 
b. Illite 
c. Pseudo matrix 

(Total) 

PC% VE Size (mm) 

'JS.8 ,o&- .·~ 

lj ,/'1·.17-

·~ 0'\ 

3.1 ,OS ·.t~ 

C(S" • O"f - .)0 

(,,').. .OS -.1$' 

,.,""'"" ,01 • ,Ul,.. 

1.0 01 -.o~ 
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I 
Ill. 

IV. 

v. 

VI. 

VII. 

PC% VE Size (mm) 

DIAGENETIC CONSTITUENTS .. 
1. Cemgnt 

a. Quartz 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates ./ 

1. Calcite / 1 r,, I ,o}. ,50 
2. Dolomite f.O Ol • O) 3. Sidente 

f. Hematite 
g. limonite 
h. Phosphate/ /p.~ ,OY -.1!!( 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 
m. 

(Total) 

2. A!.!lhigeni!,< Cla~s 
a. Kaolinite-Dickite 
b. Illite 
c. Smectite 
d. Chlorite 
e. Mixed-layered 
f. 

(Total) 

3. Others 
a. Zeolites 
b. Pyrite./ ,7 o1 - .oe 
c. Organics 
d. 

(Total) 

POROSITY 
a. Primary 
b. Secondary/ .tt ,ot 
c. Fracture 

(Total) 

CLASSIFICATION (Folks, 1968) 
a. Name 'S...~ 1· +\.ct."( ..... ! • ._ 
b. 0: 93, if R: '-/, 3 F: 2,J 

TEXTURE 
a. Sphericity- S...!--1 ... ~ - ~...6 
b. Sorting - n<edf~ - t.ue/1 
c. Maturity - S."'-1.. ~,.(,.. ~ ~"iu~+~ 
d. 

DESCRIPTION 

319 
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Company/Well Name: 

location: 

Sample/Depth: FF· 33- ~501. 

Sample Source: 

Formation/Age: 

Petroaraoher: 

I 
I. DETRITAL CONSTITUENTS 

1. Quartz / 
a. Monocrystalline 
b. Polycrystalline 
c. 

(Tot,al) 

2. Feldspar 
a. Microcline 
b. Orthoclase 
c. Sanidine 
d. Plagioclase / 

(Total) 

3. Rock Fr2~entli 
a. Shale 
b. Chert 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grains 
a. Glauconite/ 
b. Shell Fragments 

1. ("..I,.·~J.-.... ? V"" 
2. 

c. Muscovite 
d. Biotite 
e. Hematite 
f. Zircon 
g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. Illite/ 
c. Pseudo matrix 

(Total) 

321 

PC~ VE Size (mm), Remarks l 
3'3·1 ,OS -/,0 

j,f' ,01.· ,t.S' 

M~ .5 •. '1 

4.6 ,l.·.sr-
2.1.~ .z.-z.iJ,.. ... 



I PC% VE 

Ill. DIAGENETIC CONSTITUENTS 
6 

1. !:;f;lment 
a. Quartz 
b. Opal 
c. Chalcedony 
d. Feldspar / 
e. Carbonates / 

1. Calcite -t&.O 
2. Dolomtte 
3. Siderite 

f. Hematite 
g. Limonite 
h. Phosphate 
i. Gypsum 
j. Anhydnte 
k. Barite 
I. 
m. 

(Total) 

2. Authigenic Qla~s 
a. Kaolinite-Dickite 
b. Illite../ 1.·1 
c. Smectite 
d. Chlorite/ /.3 
e. Mixed-Layered 
f. 

(Total) 

3. ~ 
a. Zeolites 
b. Pyrite 
c. Organics 
d. 

(Total) 

IV. POROSITY 
a. Primary 
b. Secondary 
c. Fracture 

(Total) 

v. CLASSIFICATION (Folks, 1968) 
a. Name ~~'lrl:c~ -
b. 0: q2.6 R: :3~9 F: l.j.D 

VI. TEXTURE 
a. Sphericity- S ... ~~.,_.-1-J 
b. Sorting - 1'\pJ~-(.. s..r! ·cr 
c. Maturity - <; ... \ ..,..(A.I'rv....K..~ 
d. 

VII. DESCRIPTION 
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Company/We!! Name: 

Location: 

Sample/Depth: Ff· 3'1 / 'rrJ8J- 1 (~o,..) 
Sample Source: 

Formation/Age: 

p h etroaraor er: 

I PC% VE Size (mm) Remarks 
J I. DETRITAL CONSTITUENTS 

1. Q!.!2!1l 
,Q5' ..-.1S' a. Monocrystalline ./ 5t;1 

b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Microcline/ 1-j., .50 
b. Orthoclase 
c. Sanidine 
d. Plagioclase 

(Total) 

3. RQ!<k ErS!am§n!!i 
a. Shale"' 

,/0-)0 b. Chert./ 1.·"1-
c. Carbonate 
d. Siltstone...- 3·' .1'1·.~" 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Gr2ins 
a. Glauconite/ to.S"' .08-.S" 
b. Shell Fragments 

1. 
2. 

c. Muscovite 
d. Biotite 
e. Hemat~ 
f. Zircon ,, ... ~ ..~ g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 

J/, t{ b. Illite./ 
c. Pseudo matrix/ 

(Total) 
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I PC% VE S1ze (mm) Remarks I 
Ill. DIAGENETIC CONSTITUENTS 

~ 

1. Cement 
a. Quartz 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates 

1. Calcite./ /O,{ ,v~- - /,V 
2. Dolomite 
3. Siderite 

f. Hematite 
g. Limonite 
h. Phosphate 
i. Gypsum 
j. Anhydnte 
k. Barite 
I. 
m. 

(Total) 

2. AuthigeniQ Cla:x:s 
a. Kaoi~-Dick1te 
b. Illite r.t:J ,0'5- :t A,.,-c,. J ,, .... r 
c. Smectite 
d. Chlorite./ ,.'3 ,t>l • ,OJ f..,. I- I' " ~,.-'---<o---1-'-.r e. Mixed-layered 
f. 

(Total) 

3. ~ 
a. Zeoht'7' 

"f-.Mc b. Pyrite ,01- 0] 

c. Organics 
d. 

(Total) 

IV. POROSITY 
a. Primary 

/'ll.m ~ .,_,'/L.._ ~J~~ b. Secondary/ ,.., 
I 0 I 

c. Fracture 
(Total) 

v. CLASSIFICATION (Folks, 1968) 
a. Name 'S. ... bl',tl... .......... ,l.e 
b. 0: 8-z.. I R: ID.t. F: '7.8 

VI. TEXTURE 
a. Sphericity - S"" ~ (lo.....~,...... 
b. Sorting- f•orl 
c. Maturity - :t '-" "'-\-wf'(..t 
d. 

VII. DESCRIPTION 
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Company/Well Name: S.~ll / f;f\froc.J No, 1-/3 
Location: ~ 

Sample/Depth: f f- ?.5" / bSJ/, 1 
Sample Source: 

Formation/Age: 

p h etroarao1 er: 

I 
I. DETRITAL CONSTITUENTS 

1. Quartz 
a. Monocrystalline ./ 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Microcline 
b. Orthoclase 
c. Sanidme 
d. Plagioclase 

(Total) 

3. RQs;;k Fa!9m~nl§ 
a. Shale 
b. Chert 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grains ./ 
a. Glauconite 
b. Shell Fragments 

1. 

c. 
2. / 
Muscovite 

d. Biotite 
e. Hematite 
f. Zircon / 
g. Pl..sf~ 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. llhte/ 
c. Pseudo matrix 

(Total) 

PC% VE Size (mm) 

30."' ,02- - ,1-0 

''· ~ • 113 - ,1..3 

/.3 ,o, ~,ob 

I o o<j- ,tiS 

/g,s" 

327 

Remarks J 



I 
Ill. 

IV. 

V. 

VI. 

VII. 

DIAGENETIC CONSTITUENTS 
• 

1. Cement 
a. Quartz 
b. Opal 
c. Chalcedony' 
d. Feldspar / 
e. Carbonates 

1. Calcite 
2; Dolomite 
3. Siderite 

f. Hematite 
g. limonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 
m. 

(Total) 

2. Au:thig!:Jni!:; Qla}!§ 
a. Kaoli~Dickite 
b. Illite , 
c. Smectite 
d. Chlorite./ 
e. Mixed-Layered 
f. 

(Total) 

3. Others 
a. Zeolites 
b. Pyrite/ 
c. Organics 
d. 

(Total) 

POROSITY 
a. Primary 
b. Secondary 

Fracture 
I 

c. 
(Total) 

CLASSIFICATION (Folks, 1968) 
a. Name Q....Az. •• .~ .... ~ 
b. 0: 1 tu>"7• R: ----

TEXTURE 
a. Sphericity - S....io' u ... .-J .. ~ 
b. Sorting - "-'ttl ~~<J 
c. Maturity- 't""'""''•·:h,.....v 
d. 

DESCRIPTION 

328 ' 

PC% VE S1ze (mm) Remarks I 
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F:. ___ _ 
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Company/Well Name: 5/v..tV F;.._ L,J.. IV~. )~13 
location: ' 

Sample/Depth: f !' · 3~ J (p':J-1 '-/ 

Sample Source: 

Formation/Age: 

Petroaraoher: 

I 
I. DETRITAL CONSTITUENTS 

1. !llli!m 
a. Monocrystalhne / 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Microcline 
b. Orthoclase 
c. Sanidtne 
d. Plagioclase 

(Total) 

3. Ro!;;k Frggmjilnt~ 
a. Shale 
b. Chert 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grgins 
a. Glauconite/ 
b. Shell Fragments 

1. 
2. 

c. Muscovite~ 
d. Biotite 
e. Hematite 
f. Zircon 
g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlonte 
b. llltte/ 
c. Pseudo matrix 

(Total) 

PC% VE Size (mm) 

70.1 ,O'f- ./~ 

l[,S' ,OJ-.~ 

.1 ,ot~ .JP 

5.$ -
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I 
Ill. 

IV. 

v. 

VI. 

VII. 

DIAGENETIC CONSTITUENTS 
~ 

1. Cement / 
a. Quartz 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates 

1 • Calcite./ 
2. Dolomite . 

·3. Siderite 
f. Hematite 
g. Limonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 
m. 

(Total) 

2. 8uthig!:lnis:< Cla~s 
a. Kaolinite-Dickite 
b. Illite./ 
c. Smectite 
d. Chlorite J/' 
e. Mixed-Layered 
f. 

(Total) 

3. Others 
a. Zeolites 
b. Pyrite 
c. Organics 
d. 

(Total) 

POROSITY 
a. Primary 
b. Secondary./ 
c. Fracture 

(Total) 

CLASSIFICATION (Folks, 1 968) 
a. Name 1:2 .. ....-~1- ~'e". k. 
b. 0: 100 7o R: ___ _ 

TEXTURE 
a. Sphericity - S...l. r~..;J .. J 
b. Sorting - ~11 
c. Maturity- r ......... ,.J .. INv-v 
d. 

DESCRIPTION 
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PC% VE S&ze (mm) Remarks I 
,(... ·"'- •l. 

~., ,o3 - ;z.o 

(?.} D'i- ,15 f.,,, 1 I I .. 1 

,7 ,01-.1:11.-

'•' ,01 

F: ___ _ 
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Company/Well Name: Sk\1 / f;,.J,o(.l 1-13 
Location: • 

Sample/Depth: F F-37 I l:.s-n 
Sample Source: 

Formation/Age: 

Petroaraoher: 

I 
I. DETRITAL CONSTITUENTS 

1. QY2m. / 
a. Monocrystalline 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Microcline 
b. Orthoclase 
c. Sanidine 
d. Plagioclase 

(Total) 

3. RQck Fr§gm!;lnl~ 
a. Shale 
b. Chert 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Oth!;lr Gr§ins 
a. Glauconite/ 
b. Shell Fragments,/ 

1. 

c. 
2. / 
Muscovite 

d. B1otite 
e. Hemat,. 
f. Zircon 
g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. Illite 
c. Pseudo matrix 

(Total) 

PC% VE Size (mm) 

"--

'tld ,1>'-/- .30 

" 

7J o1-.z.r 
.e, .Oil· .IS"' 

1, ...... ,Q'( ~ .If' 

T .... ,.._ ,01- ,6'1..-
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~34 

I 
% 

PC VE Srze (mm) Remarks I 
Ill. DIAGENETIC CONSTITUENTS 

4 

1. Cement 
a. Quartz 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates 'Vs: (r, .o~- .!> f~:k:Joto(<- • !.''U. 

1. Calcite/ .~ r.• .. ll'f .... ~ .leh· ... ·-,._blt. 

2. Dolomite . ~ Jf~ .. -
3. Siderite 

s ,~~..... ~ ,.,. ,....... (,L 

f. Hematite 

h? .• ,,., .. +" p..- ~· ~ 

' ' I ,.... .. v.rl.! 

g. Limonite 
'• '"~ I 4 

h. Phosphate 
t,.__ c......._ 8~c.. ........, Lo a..,.._ .. l- .,. 

i. Gypsum 
j. Anhydrite 
k. Sante 
I. 
m. 

(Total) 

2. Authig~ni!< Cia~ 

a. Kaolinite-Dickite ~. }l·.d 
b. Illite../ '$/1 ,{IJ . • o 7 P"l"·~~ fore. 

c. Smectite 
d. Chlorite ,_/ ·" ,01·.•2.. po•-<. 1 _;, .. f. - t1 tP ......,~ f v-.. • -· 

e. Mixed-layered 
f. 

(Total) 

3. Others 
a. Zeolites 
b. Pyrite./ +r¥-<--

.fll •• ()] 

c. Organics 
d. 

(Total) 

IV. POROSITY 
a. Primary ?/·--·· ·1'1 .J ~<(( Jo J:sJ 
b. Secondaryv t.'f .P§. I 

c. Fracture 
..~ f~'"'-'f.g-·~ 

(Total) 

v. CLASSIFICATION (Folks, 1968} 
a. Name f1-,h A.-~ ... ·1-e. 
b. 0: I tlO R: ___ _ F:. ___ _ 

VI. TEXTURE 
a. Sphericity-~ ...... ;-Jw .... ~ ... &,o ..... J~d 
b. Sorting- f\'lo~e .... ~ -/., (,.A./1 ~..,,,~,J 

c. Maturity - ~"'-''- -r.>..G\.h .. vt,.. .\-o ~~ ..... f'IIYI..\.""'r(... 

d. 
t«K 

VII. DESCRIPTION 
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Company/Well Name: 

Location: 

Sample/Depth: F F. Jcs/ ~s~o.$ 
Sample Source: 

Formation/Age: 

Petroaraoher: 

l 
I. DETRITAL CONSTITUENTS 

1. Quartz 
a. Monocrystalline / 
b. Polycrystafline 
c. 

(Total) 

2. Feldspar 
a. Microchne 
b. Orthoclase 
c. Sanidine 
d. Plagioclase 

(Total) 

3. Roj;;k Fragment§ 
a. Shale 
b. Chert 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grains 
a. Glauconite/ 
b. Shell Fragments 

1. 
2. 

c. Muscovite/ 
d. Biotite 
e. Hematite 
f. Zircon 
g. 

(Total) 

fl. DETRITAL MATRIX 
a. Chlorite 
b. Illite 
c. Pseudo matnx 

(Total) 
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l 
Ill. 

IV. 

v. 

VI. 

VII. 

PC % VE Size (mm) 

DIAGENETIC CONSTITUENTS 
• 

1. Qement 
,OJ· ,oJ a. Quartz v '1. 3 

b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates 

1. Calcite./ -zt.. ~ 
2. Dolomite 
3. Siderite 

f. Hematite 
g. Umonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 
m. 

(Total) 

2. Authigenic Qlays 
a. Kaolinite-Dickite 

". z., 
,ol.f~ , I 

b. Illite./ 
c. Smectite 
d. Chlorite/ 2.1 ,01 - • ()(;, 
e. Mixed-Layered 
f. 

(Total) 

3. Others 
a. Zeolites 
b. Pyrite 
c. Organics 
d. 

(Total) 

POROSITY ,OS-. I~ 
a. Primary a/ I o 

b. Secondary/ ~s /,oz.- .I 

c. Fracture 
(Total) 

CLASSIFICATION (Folks, 1968) 
a. Name Q ....... h. 4--e~:H. 
b. 0: iOO R: ___ _ F: ___ _ 

TEXTURE . 
a. Sphericity- -:;~~ ~~ 
b. Sorting - ~><-otfe,.J<- -1o .vt /J 
c. Maturity - <s ..... 'v;, """""''""'..~"·~ 
d. 

DESCRIPTION 
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Company/Well Name: 'Sk\1/ t:" 'ro,.k_ /Jo, 1-13 

Location: " 

Sample/Deoth: F f- ?li I (,S"~I. g 

Sample Source: 

Forrnatjon/Age: 

p h etroaraor er: 

I 
I. DETRITAL CONSTITUENTS 

1. Olli!r1! / 
a. Monocrystalllne 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Microcline 
b. Orthoclase 
c. Sanidine 
d. Plagioclase/ 

(Total) 

3. Ro~k Fmgm~nt~ 
a. Shale./, 
b. Chert./ 
c. Carbonate 
d. Siltstone./ 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grains 
a. Glauconite/ 
b. Shell Fragments 

1. 
2. 

c. Muscovite 
d. Biotite 
e. Hematite 
f. Zircon./ 
g. 

(Total) 

II. DETRITAL MATRIX 
a._ Chlonte 
b. llhte 
c. Pseudo matrix 

(Total) 

"" 

Py% VE S1ze (mm) 

~S.'-' ,vs-- >:z..~ 

. 
/. '1 o~- ,13 

/0 0 ),"~.-(' 

-s.r ,0!:- .zo 
li.l- >:~.( 

'1 I ,OS'·,If' 

-(,.,.,, ,Pt- ,oz.. 

' 
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I 
Ill. 

IV. 

v. 

VI. 

VII. 

DIAGENETIC CONSTITUENTS • 
1. Q!lm!lnt 

a. Quartz 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates 

1. Calcite/ 
2. Dolomite 
3. Siderite 

f. Hematite 
g. Limonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 
m. 

(Total) 

2. Aythig~nic da~s 
a. Kaolinite-Dickite 
b. Illite 
c. Smectit'i 
d. Chlorite 
e. Mixed-layered 
f. 

(Total) 

3. Others 
a. Zeolit/ 
b. Pyrite 
c. Organics 
d. 

(Total) 

POROSITY 
-a. Primary./ 
b. Secondary/ 
c. Fracture 

(Total) 

CLASSIFICATION (Folks, 1968) 
_a. Naine L',H,,..u,..:1-e.. 
b. 0: S"~. I R: 3'1, I 

PC% VE 

f/•7 

1.1 

·~ 

• 2. 

s 

F: /, 8 

TEXTURE s L ' 
a. Sphericity - A"a.J....,. !.. ~ .. """11.,..,..""" 
b_. Sorting - \le"\ p..,o,.. '-" foo.- · 
c. Maturity- ~ ... .:~o ,...c..tv-.""t.....-
d. 

DESCRIPTION 
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Company/Well Name: S~l\ J F:~~.Co.J. No, 1-13 
Location: " 

Sample/Depth: f. F~'iO / H>ll.t. 0 1 

Sample Source: 

Formation/Age: 
p etroaraoher: 

I 
I. DETRITAL CONSTITUENTS 

1. ~ 
a. Monocrystalline v-
b. Polycrystalline 
c. 

(Total)· 

2. Feldspar 
a. Microcline/ 
b. Orthoclase 
c. Sanidine 
d. Plagioclase 

(Total) 

3. RQQk Fr2gment:z 
a. Shale~ 
b. Chert 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grains 
a. Glauconite>/ 
b. Shell Fragments/ 

1. 
2. 

c. Muscovite 
d. Biotite 
e. Hematite 
f. Zircon 
g. PkD1,~ ~~AuJ~, 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. Illite 
c. Pseudo matnx 

(Total) 

PC% VE Size (mm) 

1(). '( .u~<"t 

.5 ;r;~ -.b( 

,o~- .10 /,0 
t.S ,01- .I$ 

.; 

'-1.'.:. • O<f ·.IS 

.5 ,U~','fS' 

2,0 .o~-.'t' 
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I % 
PC VE S1ze (mm) 

Ill. DIAGENETIC CONSTITUENTS 
4 

1. Cement _ 
a. Quartz/ /,2.- ,{}/- ,0'/ 

b. Opal 
c. Chalcedony 
d. Feldspar, 
e. Carbonates 

1. Calcite 
2. Dolomite 
3. Siderite· 

f. Hematite 
g. Limonite-· 
h. Phosphate 
i. Gypsum · 
j. Anhydrite 
k. Bante 
I. 
m. .. 

(Total) 

2. 8Ythig!;lni~ Qlay§ 
a. Kaolinite-Dickite/ 5". J ·""- .'J.~r 
b. Illite V' 1·'1 ,0'3- .~ 

c. Smectite 
,01- .I~ d. Chlorite/ 3.0 

e. Mixed-Layered 
f. 

(Total) 

3. Others 
a. Zeolites 
b. Pyrite 
c. Organics 
d. 

(Total) 

IV. POROSITY 
a. Primary 
b. Secondary 0.'1 ,0(- LO 

c. Fracture 
(Total) 

V. CLASSIFICATION (Folks, 1968) 
· a. Name ~ .... 'o I .;.\... A.rt .... ~(.. 

b. 0: 'f'-t. '"I.. R: 5, I F: I.,. ---'---
VI. TEXTURE 

a. Sphericity -1 .... t ...,~,J...., -1<> £,__h ,.,... .. 6 .( 6 
b. Sorting- ~00,... · 

c. Maturity- ~ .... ~ M.~+u.r~ 
d. 

VII. DESCRIPTION 
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Company/WeiiName: Sk...ll/r; ..... C,t:>~t N. 1_13 
Location: " 

Sample/Depth: F F~ 'II/ 'pt, ,J 

Sample Source: 

Formation/Age: 

p h etroaraot er: 

I 
I. DETRITAL CONSTITUENTS 

1. Q.ygru, 
a. Monocrystalline / 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Microctme 
b. Orthoclase 
c. Sanidine 
d. Plagioclase 

(Total) 

3. RQ!:<k Fr2gm~nt2 
a. Shale · 
b. Chert/ 
c. Carbonate 
d. Siltstone/ 
e. Metamorphic 
f. Plutonic 
g. Volcamc 
h. 

(Total) 

4. Other Grain2 V 
a. Glauconite 
b. Shell Fragm~/ 

1. ~,k....,Jt.-..... 
2 • 'tlr »"'-'...,..~ ? 

c. Muscovite/ 
d. Biotite 
e. Hemat1te 
f. Zircon/ 
g. Pko,p~ ./ 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. Illite 
c. Pseudo matrix 

(Total) 

PC% VE Size (mm) 

~'1.1 .oe- >-J.o-

I./ .o~(-,Of!J 

"3.5 .DB- ,S" 

...,.3 .1 - .W 

&3 ,I>$'- .8~ 

rr~~<.-
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• Dl- ,IJ'I. , 
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I PC% VE Size (mm) 
Ill. DIAGENETIC CONSTITUENTS 

~ 

1. !:;ement 
a. Quartz 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates 

1. CalciteV' B-3 ,o I - ,6 
2. Dolomite 
3. Siderite 

f. Hematite 
g. limonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 
m. 

(Total) 

2. Authigenic CIS!~~ 
a. Kaolinite-Dickite ./ '3, I 
b. Illite 
c. Smectite 
d. Chlorite/ .l 111/-,Pl.. 
e. Mixed-Layered 
f. 

(Total) 

3. ~ 
a. Zeolite/ 
b. Pyrite I.e..<..- ,tJI., 0'/ 

c. Organics 
d. 

(Total) 

IV. POROSITY 
a. Primary 
b. Secondary/ ·3 .01 .. ,0'1 
c. Fracture 

(Total) 

V. CLASSIFICATION (Folks, 1968) 

VI. 

VII. 

a. Name S .... lc l',l-1-.A.r~·.~e,.. 
b. 0: 93S' R: /, .) . F: ----

TEXTURE 
a. Sphericity- S. ... .l., A"&.J.<..,- S~.-ov. .... O,f6, 
b. Sorting - M<>Ae-~ 
c. Maturity - <::. ..... :~ ('1\.C... \.,,,_,.t-(,_.; 
d. 

DESCRIPTION 
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Company/Well Name: SN..\Ij F . .-Jro..l No, {-/3 
location: ~ 

Sample/Depth: F f:.-41- J I. no'

Sample Source: 

Formation/Age: 

p h etroaraol er: 

I 
I. DETRITAL CONSTITUENTS 

1. .Qygm 
a. Monocrystalli,ne ./ 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Microcline ./ 
b. Orthoclase 
c. Sanidine / 
d. Plagioclase 

(Total) 

3. Ros;;k Fraam!i!nt§ 
a. Shale 
b. Chert.,... 
c. Carbonat~ 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 'PI-<>1 ~\..t..t(.. No.\.~/ 

(Total) 

4. Other Grains 
a. Glauconite ./ 
b. Shell Fragments 

1. 
2. 

c. Muscovite 
d. Biotite 
e. Hematite 
f. Zircon 
g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. Illite 
c. Pseudo matrix 

(Total) 

PC% VE Size (mm) 

S8.~ ,11'1 - '2,l.:l 

3.2-- ,l. 

lr(o.~'(. ,I{ 

,-, .. ,( .I- .J 

rJ.o .!i- >U' 

,, t; 
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I PC% VE Size (mm) Remarks I 
Ill. DIAGENETIC CONSTITUENTS 

• 
1. Q!i!m!i!nt 

a. Quartz./ 1.7 ,ol~.~>'1 

b. Opal 
c. Chalcedony 
d. Felds-par 
e. Carbonates c.J ~~~- '-'y!JJ, b..J .... 1-1 .. Calcite./ ,-:r ,03- - 0~ 

2. Dolomite a..f fo:k .. /.,J."f;~ ~.,- 0-~ 

3. Siderite tt~ ...,_l«-J- ce .... ..J. . 
f. Hematite 
g. Limonite 
h. Phosphate 
i. Gypsum 
j. Anhydnte 
k. Barite 
I. 
m. 

(Total) 

2. AutbigeniQ Qlay::1 
Pore ~·ll·, .. f-Kaolinite-Dickite / ~5,'2 .. -

a. 
b. llltte ./ I, '2.. • 01- ,03 .:;.,. ........ ·.- ....... \-\.. \-~ 
c. Smectite \< ... co\· .... \k-
d. Chlonte 
e. Mtxed-Layered 
f. 

(Total) 

3. Others 
a. Zeolites 
b. Pyrite 
c. Organics 
d. 

(Total) 

IV. POROSITY 
a. Primary 
b. Secondary 
c. Fracture 

(Total) 

v. CLASSIFICATION (Folks, 1968) 
a. Name <;:. ... Jc 1•. r"- A.,,.,:.~~ 
b. 0: B3.i R: /1.!> F: 'f.b 

VI. TEXTURE 
a. Sphericity - ~ .. \:).A...~ - ~'v r,....J. .. ~ 
b. Sorting - Y cor -
c. Maturity - ~"'-'~ ""-""l-"'-'v <.-
d. . . 

VII. DESCRIPTION 



%k.u~ 
fVI.~l (O 1/l:k. 

~t~ c.,..Q,·.\- G I f~s:l 
t/J Fr"'}~ ¢ (e~ -r..~<to 

I(_ 

S2.. 
LfS I 
S9 
s-~ 

~9 3 
b) 
'·f1· 
/00 

48 lfJ 

.)821' _./ r'b - -- - }cP 
Q 

MATRIX: £0 NORM. 
Q: 58.2- n 83,") 'Yo bC,.'-f F: 3·2. 1o 4.1o % 
R: [3,0 % u.s ·;.; q,,s dlo 100 Yo 

QF 
().J.,·,ft :,·.IH\.o.. ~ f.' •fc Q+z. CJ"'.tt, (1\oC.tot-\ ~ .\ l.lo\1 r- -sri.(" c.\ ... A-. )-., fJ< [Nut" '{.'tJ. 

8o B 
:Sb 12.. 

'-13 ... ~ 
Lf 7 
/{p sl. 

'2-B 
~~-

Y8 G-

"St.f 

- 3_) :;.5'L J l'.J.. II- ;!>~ J 

R. !\ f 

S~b \ +\....,_,..,".\-e.. 

~ 

lUcJ"':l 

~ 
~ ., 
r 
['I) .. 

" • ..r: 
\"' 

r-

w 
Ul 
0 



Company/Well Name: Sk\\ / F .n.~~•c..k No, l-13 
Location: 

Sample/Depth: Ft:-. "l>/t..nr' 
Sample Source: ~ 1 

Formation/Age: 

p h etroarao1 er: 

I 
I. DETRITAL CONSTITUENTS 

1. ~ 
a. Monocrystalfine / 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. M1crocline 
b. Orthoclase 
c. Sanidine j 
d. Plagioclase 

(Total) 

3. RQck F[SJgm~nts 
a. Shale 
b. Chert II' 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grains 
a. Glauconite / 
b. Shell Fragments 

1. 
2. 

c. Muscpvite 
d. Biotite 
e. Hemat~ 
f. Zircon 
g. fl~ca ploAt.. 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. Illite 
c. Pseudo matrix 

(Total) 

PC % VE Size (mm) 

70,0 .1- .fj 

/.5' .o&- .~ 

2.1 .8- ,15 

/, $" ./r -.i 

o"'..-·3 • 01 - • 
-. .L \ , .... e. 
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l PC% VE Size (mm) Remarks 
Ill. DIAGENETIC CONSTITUENTS 

• 
1. ~ement 

a. Quartz/ -z..& ,01,. {7(.. 

b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates ../ 

1. Calcite 3·'- .ob-,') 
2. Dolomite 
3. Siderite 

f. Hematite 
g. Limonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 
m. 

(Total) 

2. Authigenic Cla~s 
.. t . \\~-\..~ a. Kaoli~·Dickite o .. J,, 't< .... ,<!~ 

b. Illite \FfAA.C. +~:.s Ro~l -c. Smectite •"'\. 

d. Chlonte 
e. Mixed-Layered 
f. 

(Total) 

3. Others 
a. Zeolite~ 

, DZ. ·, p<{ b. Pyrite ,3 
c. Organics 
d. 

(Total) 

IV. POROSITY 
'-/.2. ]"...._\.c:r~ ,...._~···".\~,... a. Primary/ 

b. Secondary v" /3.' ("'-~"j'~ p(:l .. ~1 1 Pv• J J IJ41-r ·-
c. Fracture fu'-'''1 t,l ~~ e\~ -~ .. J ... JJJ..I.4..'i... 

(Total) t-o ~, J '"'"'"' o ....... o...."- &...,.....{ ,..-...,.. ...... + 
~J,. u""'k"o .......... 

V. CLASSIFICATION (Folks, 1968) 
a. Name Q.._.,.h.o.4'<" ·~c. 
b. 0: 'ts-. I R: z. 9 F: '2, o 

VI. TEXTURE . 
a. Sphericity- 5~<-b.o .... .J'(.J · · 
b. Sorting· ""-'>6utJ-<. ~ "'-A.IIso,hcl 
c. Maturity - ~ ........ ~~ \-<, <;;:.....,~.u ~......,...~ 
d. 

VII. DESCRIPTION 
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~fiMeJ Cle-~s ~ 
~ 

Cc.t'1 .. 
~,:1 ~;c.r.:> Ill. Q.f.-z_ 

i? PICA.'}-
., 

a-~-~ Gl~· !:£~~" ¢z. (1-trl- s~...l-.~ r-
cf~4 ¢ Overr J 'jl'k f.Sp~" t . .',rc"1. ' 

['I) .. 
67 c-

3 ) I IZ.. ~-
\1 J 

b8 ~22 !5 lf '"'!'"! 2. I 
c 

...!: 8! 'J (~ .,, 
L'\) 

89 7 Lj -
-:---"s- 9 z ':1 b ,,. 6-

~~ I z. 
YY , ZB Lf. "2.1 ll 3 
(.,3 'olD B Lj •.) 
/oZ- 0~6 2-
t"'l 27 Lj 2. 3 
700 'b-(p )5" --- 13 \ ~-) '21 :P-0 I) ~ )cY' C'J - ~ 

Q 
F 

MATRIX: ~ NORM. 
Q.: 7o.o ~ 9S:/ 'Yo F: /•S" Yo z,o % 
R: :;t. I o~ ~.9 •!o 

7~."" dlo 100 Yo 



Company/Well Name: S ~ \t / F ;"' ~ .... ,d. No, J - 13 
Location: 

Sample/Depth: fF·I.f~ hrJ"l./ 
Sample Source: 

Formation/Age: 

p h etroaraor er: 

I 
I. DETRITAL CONSTITUENTS 

1. ~ 
a. Monocrystalfine ./ 
b. Polycrystalfine 
c. 

(Total) 

2. Feldspar 
a. Microcline 
b. Orthoclase 
c. Sanidine 
d. Plagioclase 

(Total) 

3. RQ!<k FrS~aml:lnt§ 
a. Shale 
b. Chert 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) . 

4. Other Grain§ 
a. Glauconite../ 
b. Shell Fra~ments / ./ 

1 • E c.\ • .' .. .. u ..... "?\ ... \-~ 
2. 

c. Muscovite 
d. Biotite 
e. Hematite 
f. Zircon./ 
g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. Illite 
c. Pseudo matrix 

(Total) 

PC'% VE . Size (mm) 

~.~ .ob- .1,5" 

1. ~ ./ • ,z'{' 
,.b 

.I - .)r' 

·~ .!;II.-,, '1 
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I 
Ill. 

IV. 

v. 

VI. 

VII. 

DIAGENETIC CONSTITUENTS 
6 

1. ~ement 
a. Quartz/ 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates 

1. Calcite../ 
2. Dolomite 
3. Siderite 

f. Hematite 
g. Umonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 
m. 

(Total) 

2. Authigeni!;; ~Ia~~ 
a. Kaolinite-Drckite 
b. Illite/ 
c. Smectite 
d. Chlonte/ 
e. Mixed-Layered 
f. 

(Total) 

3. Others 
a. Zeolites 
b. Pyrite./ 
c. Organics/ 
d. 

(Total) 

POROSITY 
a. Primary./ 
b. Secondary/ 
c. Fracture 

(Total) 

CLASSIFICATION (Folks, 1968) 
a. Name Q._._c..A'- O.f-4-••·: t<. 
b. 0: l oo •!» R: ___ _ 

TEXTURE 
a. Sphericity- s<-~rCI ...... ~~~J 

· b. Sorting - ,...._.,Jen.J·~ 
c. Maturity - 'Sw~ MWr~ 
d. 

DESCRIPTION 
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% 
PC VE Size (mm) Remarks I 
I • ":f ,01 ~ ,0) 

13•-" .~ .. "'s' ., f" k'.I.Lf~., o~ I ........ +-d 
':.~~) .\-~ c...ll•'-k (·16 

v••l "r...-~ ..... .!. P"D'~'I 
·.~ I - tel <;o ·L ~ \l; 0"-1 
""..,...._ r'.-<~~; 

,"} ,oS- ,l- 0 P"'" ~ \I',.J 

}, I ,o I • ,1:1, 1'"'·~ I 0'-~ '15 J ~._,,._1 "'''1 

•Lf ,Ol- ~ ,IJ( 

·J ,01 11.. .... '"-c St-~~;I 

z,o .02- ,lf' r""•~t'~ ... J ..... 

8,/ . •f- . 3S' ,..,:,. /"'1·'1' /.I, 7. {,..((..,y(.l 
P,~..-.~ ~ d-< \o J·llokf1o.._ 
~.-"?J 

F: ___ _ 



G.l',{-( ": :;: 
c~~.~t Cl ~~J C lc..¥s Qt--z.. Or&-_.:. :r 

~'""''-"' 
., 

o~ 
to>sJ. ¢ Cl..lo/.k .111: ;.; p rt,..1 r 
F'"-).J lh''£o ~~:~ fMjfrJ ~,;k_ f· SfAY Z:rc,. ~~ (1) Ce-... r.....t. .. 

3; 2'-/ s- Z.C::> S" .J 
73 7.5" 2.. 

I 

4Lf 1'1 II .,, 9· '1 2,.... -J: 

7b IB y z.. 
87 s- s- 3 
(p7 "2...1 '2. 7 I 2:.. 

-1o l.t> <-( 
72.-- '-I 3 I 3 
Sb s '2. 7 
3'-f $ 17 3i z.. 
fc7?., ,;~ ,:-7 Itt- "66 1~ I I rJ.. J'f t-f - 6 ~ /(F0o I 

Q 

MATRIX: % NORM. Q ... ,o.rh.. ().H.,,.' • k-
Q: t;?.z.. ~ 100 % F: . 1o o/.1 
R: 06 •lo 

d" 1oo Yo 



Company/Well Name: SJ.d i / f ;I\ ( r o"t fJo./-/3 
Location: " 

Sample/Deoth: H -'iS/ t,fJH" t.J. 

Sample Source: 

Formation/Age: 

Petroaraoher: 

I 
I. DETRITAL CONSTITUENTS 

1. .Qygm 
a. Monocrystalline ./ 
b. Polycrystalline 
c. 

(Total) 

2. Feldsoar 
a. Microcline 
b. Orthoclase 
c. Sanidine 
d. Plagioclase 

(Total) 

3. Ros;;k Fragm~Dl!Z 
a. Shale 
b. Chert 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grains 
a. Glauconite./ 
b. Shell Fragments 

1. G ~1...'.-.·c.\~~- ~l._\,l / 
2. 

c. Muscovite 
d. Biotite 
e. Hematite 
f. ZircorJ: 
g. Pt......r ,/ 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. Illite 
c. Pseudo matrix 

(Total) 

PC% VE Size (mm) 

f:J"(.O ,OS'-. l.oO 

~.l' .c7 • ,Jo 
.'1 ·I- ,"/r> -

;v ,01.- • 0 'l. 

/,0 .oa - .~ 
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I PC% VE Size (mml 

Ill. DIAGENETIC CONSTITUENTS 
~ 

1. Cement ./ 
a. Quartz 3,1 ,01~,0) 

b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates ./ "·'~ ,oS' '.60 

1. Calcite 
2. Dolomite 
3. Siderite 

f. Hematite 
g. Limonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 
m. 

(Total) 

2. Authigenic Cla:ll§ 
a. Kaolinite-Dickite../ '2.t. .o~ -,J"ll 
b. Illite 
c. Smectite 
d. Chlonte 
e. Mixed-Layered 
f. 

(Total) 

3. ~ 
a. Zeolites 
b. Pyrite 
c. Orgamcs 
d. 

(Total) 

IV. POROSITY 
,03- ·'' a. Primary./ s.<>. 

b. Secondary/ g,o , 0 1. ,b() 

c. Fracture 
(Total) 

V. CLASSIFICATION (Folks, 1968) 
a. Name a...c.f~L A;-~ .... ~\-(, 

VI. 

VII. 

b. 0: 100 R: F: ___ _ 

TEXTURE 
a. Sphericity- Slt-\, ... '1-.J.,.,...- <:.....~, ...... ,..&~J 
b. Sorting - Mob_~,.1t. 
c. Maturity - "::! ..... ~ M.li-\-""'~~ 
d. 

DESCRIPTION 
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p .. ,<. ~. l\ ·.~a-- J -~ 
o\ ~~\c\~\o-'>. 

\o A:wA..t 

.5"1'. •,; ,.._·Mo ¢ w/: ... c!-:1~ 
o.!-1-<!r ·.~ ,,.A·.J. J:nol<d· ... 
~ ,.o-·.,; c..--4 £C~'~a-<-J ;r .... ~'l'"""'' 
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&F ro I") 

'9.. ';j:.. -
~~1 
0~ 

~ 
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~ rJ -- 0 It) - -<.... rJ --
--~ :jj :a ""![ Q.. _, 
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- _j 30 N -

I'll 00 ''-"' r-l rl 
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1\\ 
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~ ::r-('I 

0 7" co \)"'- h ro ~ ~ ,.. 

~ 

~ 

0 --

'b 

\ 

I 
,..__ 
' c ~J ....... 

I 

~ 
.J) 

N 

\() 

0 ~ 
~ - -.... 

() 

t:-
C1 

c-
-9 
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Company/WeiiName: Sk....t\ / F:.._C ... oc.l N~. 1-J] 
Locat1on: • 

Sample/Deoth: F F- 'lie>/ bs 37. S 
Sample Source: 

Formation/Age: 

p h etroaraor er: 

I 
I. DETRITAL CONSTITUENTS 

1. .Qy.ru:Y. 
a. Monocrystalline ./ 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. MicrociJne/ 
b. Orthoclase 
c. Sanidine 
d. Plagioclase 

(Total) 

3. Ro!;;k Frgqments 
a. Shale 
b. Chert/ 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grains 
a. Glauconite/ 
b. Shell Fragments/ 

1. \;~k ~ .. 6~/- '?( ... \ .. ~,/ 
2. 

c. Muscovite 
d. Biot1te 
e. Hematite 
f. Zircon/ 
g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. Illite 
c. Pseudo matnx 

(Total) 

PC% VE Size (mm) 

lo1,D ,f)~- ,10 

/, "}_... . OS- .3 

.s ,og 

/.0 .ot>'. ":1:>' 

;?,(,:, 0 [,-. 
3( 

. l O\-.o"f 
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I % 
PC VE Size (mm) 

Ill. DIAGENETIC CONSTITUENTS • 
1. Qement 

,01 - ... } a. Quartz./ J,O 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates;:: 

1. Calcite '2.~.( ~o• -. bs-' 
2. Dolomite 
3. Siderite 

f. Hematite 
g. Limonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 
m. 

(Total) 

2. A!.!lbig~niQ Qla:ll§ ,03- ,'J 
a. Kaolinite-Dickite/ -z,j 

. .... . t$ b. Illite v z_.S" 
Smectite c. 

d. Chlorite/ -~ 
,01- .o'1 

e. Mixed-Layered 
f. 

(Total) 

3. Others 
a. Zeolites 

.or-.<>-1 b. Pyrite./ ,2. 

c. Orgamcs 
d. 

(Total) 

IV. POROSITY .3 ,OL-,D'{ 

a. Primary/ 
b. Secondary./ '·' 0 01 ... ]!>-
c. Fracture 

(Total) 

V. · CLASSIFICATIO~ (Folks, 1968) 1-
a. Name 0.-o~<-rh. A,._ ..... · e.. 
b. 0: '11P.1 R: 1.~ F: /. 5 

VI. TEXTURE 
a. Sphericity- S ..... \, ~~ \...> U" o~< ~ 
b. Sorting- M0 r}v.r.,_~t., 

VII. 

c. Maturity- Sv.,'a~,J .... M...

d. 

DESCRIPTION 
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f ... - ~·.ll.·;ri Po.J.-:Ior"f:c 

P.,e. f.U 1 i P<-~.....-t.•--1 ,. .. :~!> 

Po''- ~ U· .... r 
. t-· I I· . ' Y'~--·-'"'"- .#' o/"- ..., ~~ I 

llerl ... .........Qe ·--~{'!'" ... ~'~ 

IH ··~ P- .-;..' tJ..,:yJ ·,.Je.,r~-~14-r 
pcxo< 'I-



; 

C:J,:~~ C.ky.5 Q ~ 
[Yi·, ;o (n.u~ .! 

C~.'.k Cl~ ~~~.d ¢ . nn~ h -v 
Py,:lt "Z :rceo-. f=-Sf"' chii>I''·1C 

r-Otz. (; X~ol'.wli( ~,l: (k~..; Ct.v~ [1) Ce.....J.. flf{J ' k . .. 
51 '-II -r I 
ICJ tY I L/ Tl 

~ . 
..t:. 

(,b ).J ID 3 (]"'-

74 2.0 2. I 3 f-1-
~-1- 3S' 8 
so 13 1 
S2.. 2.1 12.. z.. z. 2 b 3 
5t- '-I (0 /'2-
Sl 27 /D 4 e 
~s- 3} l'f 

/p30 :2-3 ) JD ~& J<Y ;}.-- 2.3 J,s:" /0 ~ 8 I /!Y ~ /MO 

MATRIX: ~ NORM. 
Q.: b3.b 

~ qt,.1 % 
F: '· 2.. 

1.e o/ci 
R: .6 ;4 I I .3 ·~ {g.$" 'X: fQO Yo 

w 
0\ 
rv 



Company/Well Name: Sk\1 / F:"' ,,...,J<.. No. 1-!3 
Location: " 

Sample/Depth: H ... n / /,$.3'1. (; 

Sample Source: 

Formation/Age: 

Petroaraoher: 

I 
I. DETRITAL CONSTITUENTS 

1. Qy9Jll 
a. Monocrystallin~ / 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Microcline 
b. Orthoclase 
c. Sanidine 
d. Plagioclase/ 

(Total) 

3. RQ!;;k Fragment§ 
a. Shale 
b. Chert 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic/ 
g. Volcanic 
h. 

(Total) 

4. Other Grain§ 
a. Glauconite ./ 
b. Shell Fragments/ 

1. tS~k:,..oJ...,.,................-
2. 

c. Muscovite 
d. Biotite 
e. Hematite 
f. Zircon 
g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlonte 
b. Illite 
c. Pseudo matrix 

(Total) 

PC% VE 'Size (mm) 

.ss.~ . o£1- .'i75 

J,s ~ t.., 
./~ -. ~ 

lo'"l .'I 

1.'3 
,IS"-.~$" 

~.lo .o~-.IC.. 
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I 
Ill. 

IV. 

V. 

VI. 

VII. 

PC% VE S1ze (mm) 

DIAGENETIC CONSTITUENTS 
~ 

1. Cement 
a. Quartz/ 

~- ~-
,01-.oS 

b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates 

OS -,Ss' 1. Calcite/ I io -~ 
2. Dolomite 
3. Siderite 

f. Hematite 
g. Limonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 
m. 

(Total) 

2. Authigenic ~la~ll 
a. Kaolinite-Dickite v' "L,O .D3- .zo 
b. Illite/ ? I (;]2.- ,l-D 

c. Smectite 
d. Chlorite c/ s ,0/ 

e. Mixed-Layered 
f. 

(Total) 

3. ~ 
a. Zeolites 
b. Pyrite./ .'/ ,01- ,0'-/ 

c. Organics 
d. 

(Total) 

POROSITY 
,o1 -.o'{ 

a. Primary .'-l 

b. Secondary ?.lo .o' -.1/ 
c. Fracture 

(Total) 

CLASSIFICATION (Folks, 1968) 
a. Name a ......... ~ ... e .... •T( 

b. 0: 'IS. 3 R: 2..3 F: -z.'-1 
TEXTURE 

a. SpheriCity - s ...... \o~....l.:..-- - <;. ..... \, r0<.<--6~J 
b. Sorting- M<> ~e.-.J:... .; v-A..-II \ 
c. Matunty - <;._t, ""-... A-wr~ \.o S,f"'"·"'·1Y"-'~" t. 
d. 

DESCRIPTION 
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f.or~ f.//: ... } 
Po-'< ~· ~~~"'.{ 

~.JO- ~ <.O<'<.J '--'J-

s.._J.Q L-<c"t'~~.J1,"" 

tn,uo ¢,- .s/, E"t>.\'4"-J 
;r ~t•J, .. ~~I<>.r d~-<- \-o /. 
-p,.A' J l~o~-~~-- 2, 3 o 
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5"5 2.() II 

70 3 /0 

3'-1 3Y 2--4 7 
[pl 19 13 
18 too IB 

7:7 
43 /8 /7 
=rz_ tiP 6 
'77 ~ 6 
l-5 9 3 

588 lwq '7~ 3/o ;rt 
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Q: !>8,6 ~ 
F: I .. s- ~ 
R: I, 'I (§ 

bl.l dlo 
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s- 3 

/lo l-J 

Lj 

2. lf 
s s-

5 zo ,}-/ 
d--~ 
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l:J5'.3 o/o 

2. 'I 'Yo 
z. . ~ ·;.; 

1oo Yo 
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Company/Well Name: s k ll I r: ""''.,c."- N ~. l·t3 
Location: 

Sample/Depth: F F~'i&/ C.. ~'tO. 8 
Sample Source: 

Formation/Age: 

p h etroarao1 er: 

I PC% VE Size (mm) Remarks I 
I. DETRITAL CONSTITUENTS 

1. ~ 
:,s..~ .ol-J.o a. Monocrystalline / 

b. Polycrystalline 
c. 

(Total) 
-

2. Feldspar 
a. M1crocline 
b. Orthoclase 
c. Sanidine 
d. Plagioclase./ I. I ;z.o 

(Total) 

3. Rggk Fragm~nt§ 
a. Shale 
b. Chert/ L'i ,IS ,,"117 

c. Carbonate 
d. Siltstone/ /0.0 ,6o, /,r 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grains ../ 
,1,,5~ a. Glauconite I.S"' 

b. Shell Fragments/ (., .'f ' , I~ '>:l 1. ~ .. ~, ....... c!, .. ;,.._.. f 1 .. ~"' 
2. 

c. Muscovite/ -~ 
d. Biotite 
e. Hematite 
f. Zircon/ f,,..~. ''" ~ ,CIJ 
g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. Illite 
c. Pseudo matrix 

(Total) 



I PC% VE S1ze (mm) 

Ill. DIAGENETIC CONSTITUENTS 
4 

1. Cement / 
a. Quartz o.> .PI-.D'{ 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates / ,ot-.t5S" 

1. Calcite Jl."l-

2. Dolomite 
3. Siderite 

f. Hematite 
g. Limonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 
m. 

(Total) 

2. Aulhigeni!:; !:;lays 
a. Kaolinite-Dickite 
b. llhte 
c. Smectite 

. 3 ,01 d. Chlorite./ 
e. Mixed-Layered 
f. 

(Total) 

3. Q1bm:§ 
a. Zeolites 
b. Pyrite/ "·S' .b~-.P£$ 

c. Organics 
d. 

(Total) 

IV. POROSITY 
a. Primary 

3 .~3· ,Df] 
b. Secondary 
c. Fracture 

(Total) 

V. CLASSIFICATION (Folks, 1968) 
a: Name t;~bl't"-vc .... \<. 

b. Q: 7$·'S" R: z.'1..~ F: 2 'l. ----
VI. TEXTURE 

a. Sphericity- £ .... ~c., ...... ,..c.~<. 
b. Sorting- 1'.,~\'\ ~·h~ 
c. Matunty- ~ .... ~ ~~"""" v 
d. 

VII. DESCRIPTION 
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Company/WeiiName: S.k\1/ F .... tot.k N~. l-13 
Location: 

Sample/Depth: 1+'11 /i&>S'1l,) 

Sample Source: 

Formation/Age: 

Petroaraoher: 

I 
I. DETRITAL CONSTITUENTS 

1. .Ql.mm 
a. Monocrystalline 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Microcline 
b. Orthoclase 
c. Sanidine 
d. Plagioclase 

(Total) 

3. Rock Fr~gment~ 
a. Shale 
b. Chert 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grains 
a. Glauconite 
b. Shell Fragments 

1. 
2. 

c. Muscovite 
d. Biotite 
e. Hematite 
f. Zircon 
g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlonte 
b. Ill ate 
c. Pseudo matrix 

(Total) 

PC~ VE Size (mm) 

369 

Remarks I 



I 
Ill. DIAGENETIC CONSTITUENTS 

I 

1. !:;fi!m!:lnt 
a. Quartz 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates 

1. Calcite 
2. Dolomite 
3. Siderite 

f. Hematite 
g. limonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 
m. 

(Total) 

2. Ayt!:Jiggnic ~15!:i~ 
a. Kaolinite-Dickite 
b. Illite 
c. Smectite 
d. Chlorite 
e. M1xed-Layered 
f. 

(Total) 

3. Others 
a. Zeolites 
b. Pyrite 
c. Organics 
d. 

(Total) 

IV. POROSITY 
a. Primary 
b. Secondary 
c. Fracture 

(Total) 

v. CLASSIFICATION (Folks, 1968) 
a. Name 
b. 0: R: ___ _ 

VI. TEXTURE 
a. Sphericity-
b. Sortmg
c. Matunty
d. 

VII. DESCRIPTION 
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F: ___ _ 
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Company/Well Name: G-v-. \ ~ / e, C l(_,.\\,/ 
Location: 

Sample/Depth: t<Y~soj 't'1JS"' 

Sample Source: 

Formation/Age: 

Petroaraoher: 

I 
I. DETRITAL CONSTITUENTS 

1. Qymn. / 
a. Monocrystalhne 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Microcline 
b. Orthoclase 
c. Sanidine 
d. Plagioclase 

(Total) 

3. Ro!;;k Fragment~ 
a. Shale 
b. Chert/ 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grains / 
a. Glauconite 
b. Shell Fragments 

1. 
2. 

c. Muscovite 
d. Biotite 
e. Hematite 
f. Zircon 
g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlorate 
b. Illite 
c. Pseudo matrix 

(Total) 

PC% VE 

(,~.6 

/. f; 

2·'1 
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S1ze (mm) Remarks l 
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l PC% VE Size (mm) 

Ill. DIAGENETIC CONSTITUENTS 
• 

1. Cement 
a. Quartz/ J_,O ,oa- ,oJ 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates 

1 . Calc1te ./' /'-1.2 03-. 3~ 
2. Dolomite 
3. Siderite 

f. Hematite 
g. Limonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 
m. 

(Total) 

2. AuthigeniQ t1a~s 
a. Kaohnite-Dickite .,...- 1..'1 1 b'J- ,3 S" 
b. Illite/ 1.3 ,OJ. ,/0' 
c. Smectite. 
d. Chlorite/ ,I.> u 1 - 01,... 

e. Mixed-Layered 
f. 

(Total) 

3. Others 
a. Zeohtes 
b. Pyrite., ,l- ,o, - .o:r 
c. Organics 
d. 

(Total) 

IV. POROSITY 
a. Primary /,0 ot - .os--

b. Secondary bE> ,01 - ,..,. 

c. Fracture 
(Total) 

v. CLASSIFICATION (Folks, 1968) 
a. Name c::a.....,t.._ A,e ... ·.~<. 

b. o: 'lr· 't · A: "·'-' F: ___ _ 

VI. TEXTURE 
a. Sphericity - S.....'c. A"l-.J....... ... ~ .... \) ... o ........ c\~A 
b. Sorting - ?oo~~' 
c. Maturity - ~'u -M.~.<.~ v...-r<
d. 

VII. DESCRIPTION 
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Company/Well Name: 

location: 
GJ.C / t.C.. ~\(~ 

" 
Sample/Deeth: IC..'/-SI/'171/,,9 

Sample Source: 

Formation/Age: 

Petroaraoher: 

I 
I. DETRITAL CONSTITUENTS 

1. ~ 
a. Monocrystalline / 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Microcline 
b. Orthoclase 
c. Sanidine 
d. Plagioclase 

(Total) 

3. RQ!:<k Fr~a!D~!ll§ 
a. Shale 
b. Chert 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grains 
a. Glauconite 
b. Shell Fragments....-

1. 
2. 

c. Muscovite 
d. Biot1te 
e. Hematite 
f. Zircon/, 
g. p,_,,I.J:,. ', 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. Illite 
c. Pseudo matrix 

(Total) 

PC% VE 

!) 1.. I 

.l' ... tt' 
'3·" 

.2. 

.s 
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Size (mm) Remarks I 
~ 
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I 
Ill. 

IV. 

v. 

VI. 

DIAGENETIC CONSTITUENTS 
~ 

1. Qem!ilnt 
a. Quartz/ 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates/ 

1. Calcite 
2. Dolomite/ 
3. Siderite 

f. Hematite 
g. Limonite 
h. Ptl?sphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 
m. 

(Total) 

' 

2. Aythigenic Qlays 
a. Kaolinite-Dickite/ 
b. llhte,....... 
c. Smectite 
d. Chlorite 
e. Mixed-layered 
f. 

(Total) 

3. Oth!;!rs 
a. Zeolites 
b. Pynte 
c. Omanics 
d. 

(Total) 

POROSITY 
a. Primary 
b. Secondary/ 
c. Fracture 

(Total) 

CLASSIFICATION (Folks, 1968) 
a. Name Q~rh. Ar-..... ;e. 
b. Q: I oo A: ___ _ 

TEXTURE 
a. Sphericity - S~h,._Q-~ ~.., 
b. Sorting - ""?oor \) S:.., ~~ ~ 
c. Matunty- Slf,."' ~t""v-{i. 
d. 

VII. DESCRIPTION 
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Company/Well Name: 

Location: 

Sample/Depth: 1'-. '( -S2./-'f7Z...o' 

Sample Source: 

Formation/Age: 

Petrooraoher: 

I %' 
PC VE Size (mm) Remarks I 

I. DETRITAL CONSTITUENTS 

1. ~ 
~{.0 a. Monocrystalline .o~ - 3.S"' $.,......_ ........ , 1"-'1-'- I 1-'~"'.J..., - jW)~\ 

b. Polycrystalline ;. "'"' 'it'~-""" 
c. 

(Total) 

2. Feldspar 
a. Microcline 
b. Orthoclase 
c. Sanidine, ' 

d. Plagioclase 
(Total) 

3. RQgk Fraqm!;lnts 
a. Shale 
b. Chert 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 
I 

4. Q!h!ilr GrS!ins 
a. Glauconite/ Tr ..... c.~ . .. ~- •,1 Tl.._...,_ l1''"'- ....,...._ ., ~~·.Jl.1 
b. Shell Fragments/ 

s~ .. f k> ,s -- b~~ "'"'- ....... ~..~ 1. (LI, ,4_,.~.,- f\ ... ~H / · 0'1- 3.o fir J:;<o\v<J.. C..~ "",.) ..._,..._ 

2. ~'1·~-- \ ...... ,~ "f~•·-+<l> "'1 ¢j c...}. ....., 

c. Muscovite.,..- . ., . ,ol.-,3o ... l,.o-<. Jeo-.. <e c .... ~ 
d. 'BIOtite ttr.~-\r .. 

e. Hematite 
f. Zircon/ .I .01- ,o '-
g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. llltte 
c. Pseudo IJlatrix 

(Total) 



I 
Ill. 

IV. 

v. 

VI. 

VII 

PC% VE S1ze (mm) 

DIAGENETIC CONSTITUENTS 
# 

1. Cement ,o•-. o'-{ 
a. Ouartzv j.'-1 

b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates// 

1. Calcite n.-& o~--).o 
2. Dolom1te 
3. Sidente 

f. Hematite 
g. Limonite 
h. Phosphate 
I. Gypsum 
j. Anhydnte 
k. Bante 
I. 
m. 

(Total) 

2. ~Ylhigenic Qla~~ ,DS' -/,'j 
a. Kaolinite-Dickite / 8."( 
b. Illite./ I• 7.- . 03- .s-
c. Smectite 
d. Chlonte 
e. Mixed-Layered 
f. 

(Total) 

3. Others 
a. Zeolites 
b. Pyrite 
c. Organics 
d. 

(Total) 
' 

POROSITY 
a. Pnmary 
b. Secondary/ 3-l.. ,0 I - , b$'" 

c. Fracture 
(Total) 

CLASSIFICATION (Folks, 1968) 
a. Name Q......,.h. o.,.~· ~-e. 

b. 0: too · R: ___ _ F: ___ _ 

TEXTURE I ~ 
a. Sphenc•ty- s.....~..,. .. ~w- - <;.~"'""'~ 6 ~ 
b. Sorting - v.,, e • .,, 11 -Peer\~ ':>oA·eJ 
c. Matunty - S~~ ~\-......_..-'(.. 
d. 

DESCRIPTION 
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381 

Company/Well Name: Q.-,,..9..:.. /C. C... JG. !i'l No. 1 
Location: 

Sample/Depth: 'f.. 'f-S?:,j '-11 2.2.. ~ 

Sample Source: 

Formation/Age: 

Petroaraoher: 

I 
>' 

PC %,VE T .Size (mml Remarks 

I. DETRITAL CONSTITUENTS 

1. ~ 
a. Monocrystalline .r ~'1.4 • I - '2..C. 

b. Polycrystalline 
c. 

(Total) 

2. F~ld~gar 
a. Micro cline 
b. Orthoclase 
c. Sanidine 
d. Plagioclase / .~ ,08 -.3 

(Total) 

3. RQ!<k F[S!am~nt~ 
a. Shale/ 
b. Chert ,,b ·'-.'IS" 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Qther Grains 
a. Glauconite .r 1'\1 .I- .1.:.0 
b. Shell Fragments T4'~'"(... .2 1. ec.h ..... !.w .. f1"1--,J 

2. 
c. Muscovite 
d. Biotite 
e. Hematite 
f. Zircon 
g. P!... .. t4-~ 1.2- , 3- S.o "'"' 

(Total) ., 

II. DETRITAL MATRIX 
a. Chlorite 
b. lll1te 
c. Pseudo matrix 

(Total) 



382 

I PC% VE Size (mm) Remarks I 
Ill. DIAGENETIC CONSTITUENTS 

I 

1. Cement 
a Quartz 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates mwe. ci""'" tv\·,,,.~( tr-""''\ 

1. Calcite../ ;;J// 
~, ~· ,,., ui·\l..IR ""t 

2. Dolomite/ /J-1 3. S1dente ''"./·~ ... ·*- . 
f. Hematite 
g. limonite 
h. Phosphate 
i. Gypsum 
j. Anhydnte 
k. Barite 
I. 
m. 

(Total) 

2. Authigenic Clays 
a. Kaolinite-Dickite 
b. Illite 
c. Smectite 
d. Chlorite 
e. M1xed-Layered 
f. 

(Total) 

3. Others 
a. Zeolites 
b. Pynte/ 2.0 , o\0' ~ .s~ 

c. Organics 
d. 

(Total) 

IV. POROSITY 
a. Primary 
b. Secondary 
c. Fracture 

(Total) 

v. CLASSIFICATION (folks. 19681 
a. Name a..: ... d&. A-r,,.: re 
b. 0: '1!>. 'f R:_'3.::.:·....:.!f_-__ F: __ ._7 __ 

VI. TEXTURE , 1 
a. SpheriCity- S...-~c.-"t:"''l..'"'...- - <),,,.),. r-o""""J~(.I. 
b.' Sorting · Poor · 
c. Matunty- ~u~.....,.._.\-""'"q_, 
d. 

VII. DESCRIPTION 
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Company/Well Name: G"-1.{:. I e.c. i6..11y No.1 
Location: · ~ 

Sample/Depth: I( y-S'i / 412.. 3 

Sample Source: 

Formation/Age: 

p h etroarao1 er: 

I 
I. DETRITAL .CONSTITUENTS 

1. ~ 
a. ·. Monocrystalline / 
b. Polycrystalhne 
c. 

(Total) 

2. Feldspar 
a. Microcline 
b. Orthoclase 
c. Sanidine . 
d. Plagiocla,~e / 

(Total) 

3. Rock Fragmgnl~ 
a. Shale 
b. Chert 
c. Carbonate 
d. Siltstone/ 
e. Metamorpliac/ 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grains 
a. Glauconite 
b. Shell Fragments./ 

1. f..h;-.,J#,,.._. fl ... k 
2. 

c. Muscovite 
d. Biotite 
e. Hematite 
f. Zircon 
g. Pk..v~ 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. Illite 
c. Pseudo matrix 

(Total) 

' PC~ ve Size (mm) 

50."1 ,1-8 

?:; ,, ... j,{ 

,o,o z:r-
IO. f) 8,-. ..... 
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Attl'AO•<I'-l .. -



I 
Ill. 

IV. 

v. 

VI. 

VII. 

PC% VE Size (mm) 

DIAGENETIC CONSTITUENTS 
# 

1. Qem~!ll 
a. Quartz 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates 

1. Calcite// f0.? 01-.S "" .... 

2. Dolomite ?.{; 

3. Siderite 
f. Hematite 
g. limonite 
h. Phosphate 
i. Gypsllm 
j. Anhydnte 
k. Barite 
I. 
m. 

(Total) 

2. Auth1geni!;! Cia~§ 
a. Kaolinite-Dickite 
b. Illite 
c. Smectite 
d. Chlonte 
e. Mixed-Layered 
f. 

(Total) 

3. Others 
a. Zeolites 
b. Pyrite v/ -~ ,02. • .Ob 

c. Organics 
d. 

(Total) 

POROSITY 
a. Primary 
b. Secondary 
c. Fracture 

(Total) 

CLASSIFICATION (Folks, 1968) Pl-.~11 a.rf,_.\-e.. 
a. Name 
~- 0: 0g.s R: ;n.o F: 'f.~ 

TEXTURE 
a. SpheriCity - s .... ~. ·~~J~ ~"' S .... \> ..... ~ ... \Ar 

b. Sorting- Ver1 P•o•l'l \o Poet!'\ S.r~e~ 
c. Maturity- S....,..'cl ~~ T>A-<r'(..., 
d. 

DESCRIPTION 
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Company/Well Name: G-JJ / C..C /Gily N".1 
Location: II 

Sample/Depth: 1-'(.s~ /411.'1. 6 
Sample Source: 

Formation/Age: 

p h etroaraor er: 

I 
I. DETRITAL CONSTITUENTS 

1. .Qymn 
a. Monocrystalline / 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Microcline 
b. Orthoclase 
c. Sanidine 
d. Plagioclase 

(Total) 

3. RQgk Frggment~ 
a. Shale 
b. Chert 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g, Volcanic 
h. 

(Total) 

4. Other Grains 
a. Glaucomte 
b. Shell Fragments / 

1. G.:.l. AO!<!/,.._ t \ ... ~<J 
2. 

c. Muscovite 
d. Biotite 
e. Hematite 
f. Z1rcon 
g. {Jf...olf4k. 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. Illite 
c. Pseudo matnx 

(Total) 

PC% VE Size (mml 

S1.1 ,o~o~ '!. 

3,b 
,3- ,I.. 

T~.,._,, .2~ 
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I PC% VE S1ze (mm) 

Ill. DIAGENETIC CONSTITUENTS 
6 

1. Cement 
a. Quartz 
b. Opal 
c. Chalcedony 
d. Feldspar , 
e. Carbonates/ 

1. Calcite / 
-zs.~ ,o:,-1.~ ~-2. Dolomite 

3. S1derite 
f. Hematite· 
g. Limonite 
h. Phosphate 
i. Gypsum 
j. Anhydnte 
k. Barite 
I. 
m. 

(Total) 

2. Aythig~ni!;< Qla~ 
a. Kaolinite-Dickite/ lD .3 ·'- .-s~ 
b. llhte 
c. Smectite 
d. Chlorite ./' -~ ,01- ,Ol. 

e. Mixed-Layered 
f. 

(Total) 

3. Others 
a. Zeolites 
b. Pyrite.,.,- .'-/ ,01- ,0'/ 
c. Organics 
d. 

(Total) 

IV. POROSITY 
a. Primary 
b. Secondary/ ~~ c. Fracture 

(Total) '3.6 

V. CLASSIFICATION (Folks, 1968) 
a. Name O<.<.t~.rh.. <>.~'<"' TC... 

b. 0: 100 R: F: ___ _ 

VI. TEXTURE 
a. SpheriCity- S.-'bro .... At\e.\ 4., S~lo"'-~'7 ... 1 ....... 
b S . -;) 

. Orting - I oo.,.-\'1 <,q, ltd 
c. Matunty - ~~ _...,'r.,..ro(... 
d. 

VII. DESCRIPTION 
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Company/Well Name: G-.JJ I e 'c I ~.\\., No, 1 
Location: 

Sample/Deoth: '' '{- s ~ j "'?Z. VI 
Sample Source: 

Formation/Age: 
p etroaraoher: 

I 
I. DETRITAL CONSTITUENTS 

1. Quartz 
a. Mono crystalline/ 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Microcline 
b. Orthoclase 
c. Sanidme 
d. Plagioclase 

(Total) 

3. RQQk Fr§!gments' 
a. Shale 
b. Chert./' 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grains 
a. Glauconite 
b. Shell Fragments.r 

1. Gd-..~cle,,.... rt..lc~' 
2. 

c. Muscovite 
d. Biotite 
e. Hematite 
f. Zircon 
g. p~,.,~P"-·.J~ 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. Illite 
c. Pseudo matrix 

(Total) 

Pc% ve Size (rom) 

1S.'I ; I - z.s-

'·~ .1- .los' 

z.a .'IS'-,t,o 

'"''~ ,08- ,loS'" 
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I PC% VE S1ze (mm) 

Ill. DIAGENETIC CONSTITUENTS 
~ 

1. C!ilm!ilnt 
-~ •'" • . o'-1 a. Quartz./ 

b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates../" . 

.1. calcite IS". 3 ,I- /. '2.-
2. Dolomite/ 
3. Siderite 

f. Hematite 
g. Limonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Sante 
I. 
m. 

(Total) 

2. Authigenic Qla:l!~ 
a. Kaolinite-Dickite ., ~.2. ,OS- So 
b. lll1te 
c. Smectite 
d. Chlorite 
e. Mixed-Layered 
f. 

(Total) 

3. Others 
a. Zeolites 
b. Pyrite 
c. Organics 
d.~ 

<Total) 

IV. POROSITY .o'l,.- ,olD 
Primary .2. a. 

b. Secondary t> ,01- .~s-

c. Fracture 
(Total) 1.0 

CLASSIFICATION (Folks, 1968) 
a. Name (} ... ...,-! ... Ate":k.. 

v. 

b. 0: "/?.~- R:_<._._S" __ F: ___ _ 

VI. TEXTURE 
a. Sphericity - S ... \> -""i-.J."'.....-
b. Sorting- ?ooA 1 ~o ....... .\enJ·e\1 s .. ,k~ 
c. Maturity- c;....,~:; ~...,\-..... ..-<.... 
d. 

VII. DESCRIPTION ~ 
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Company/Well Name: G •~~ ( / C, C , 
Location: " 

Sample/Depth: KY-51/ '17?.7. 4 
Sample Source: 

Formation/Age: 

p h etroara01 er: 

I 
I. DETRITAL CONSTITUENTS 

' ' 
1. ~ / a. tylonocrystalline 

b. Polycrystalline 
c. 

(Total) 

2. Feldspar · 
a. Microcline 
b. OrthoClase 
c. Sanidine 
d. Plagioclase 

(Total) 

3. Ros;;k Fr!.!gm~nt:z 
a. Shale 
b. Chert~/"" 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanrc 
h. 

(Total) 

4. Other Grarns 
a. Glauconite 
b. Shell Fragments 

1. 
2. 

c. Muscovite 
d. Biotite 
e. Hematite 
f. Zircon 
g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. Illite 
c. Pseudo matrix 

(Total) 

PC% VE 

70 '!;( 

lre..Lc.. 

I I ,vo, 1 

Srze (mm) 

.0\o- ~5 

. or-- .1£" 
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I 
Ill. 

IV. 

v. 

VI. 

VII. 

PC% VE S1ze (mm) 

DIAGENETIC CONSTITUENTS 
~ 

1. Qem!::n! 
a. Quartz/ /.'] ... . 0/· • D'/ 

b. Opal· 
c. Chalcedony 
d. Feldspar. 
e. Carbonates./ 

1. Calcite / ?. "3. <-/ .e>~·/.1 

2. Dolomite . 
3: Siderite 

f. Hematite 
g. limonite 
h. P~osphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 
m. 

(Total)·. 

2. Aythig!::nic Cia~~ 
a. Kaolinite-Dickite J 2.2. • 08- /.!:.-0 

b. llhte 
c. Smectite 
d. Chlonte 
e. Mixed-Layered 
f. 

(Total) 

3. ~ 
a. Zeohtes 
b. Pynte 
c. Organics 
d. 

(Total) 

POROSITY 
a. Primary v-- ,"1 ,bl,• .I~ 

b. Secondary ./' 1..0 Oi -.~0 

c. Fracture 
(Total) 

CLASSIFICATION (Folks, 1968) 
a. Name Q...,,h A,~. :+e 
b. 0: f(Jo R:. ___ _ F:. ___ _ 

TEXTURE 
a. Sphericity - S- '·.""1t..l"~ -k> S~\, , ... ~~~A 
b. Sorting - \/e.-1 roor w r oor 

c. Matunty - ~ ...... ~ 'M-"'-'\-....,.....~ 
d. 

DESCRIPTION 
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CompanyiWelf Name: (',-,,_H / C.. C , K.t. \L/ N 0 , 1 
Location: " 

SampleiDepth: t<'f-S8 / 473'i.<) 

Sample Source: 

FormationiAqe: 

p h etroarao1 er: 

I 
I. DETRITAL CONSTITUENTS 

1. Quartz 
a. Monocrystalline ./' 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Microcline 
b. Orthoclase 
c. Sanidine 
d. Plagioclase 

(Total) 

3. Rock Fr2am!lnt§ 
a. Shale 
b. Chert/ 
c. Carbonate 
d. Siltstone 
e. Metamorphtc 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grains 
a. Glauconite 
b. Shelf Fragments 

1. 
2. 

c. Muscovite 
d. Biotite 
e. Hematite 
f. Zircon,.,.-
g. />~ •• ,l...Jt-

(Total) 

II. DETRITAL MATRIX 
a. Chlonte 
b. Illite · 
c. Pseudo matnx(BI~.<.\. sW.) 

(Total) 

PC% VE Size (mm) 

bZ.2- .eM - -u-< 

l·'i ,01.>';~ 

o:z, 
10,0 ,IS'- 8 
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I % 
PC ve Size (mm) Remarks I 

Ill. DIAGENETIC CONSTITUENTS 
~ 

1. ~ement 
a. Quartz/ 7..0 ,01- .01-j 
b. Opal 
c. Chalcedony 
d. Fel<lspar 
e. Carbonates// 

1. Calcite ~~ '2. ,o't- ,-,o 
2. Dolomite 
3. Siderite 

f. ·Hematite 
g. Limonite . 

h. Phosphate 
i. Gypsum 
j. Anhydnte 
k. Barite 
I. 
m. 

(Total) 

2. Authigenic Cl~~li 
Por<- ~.(1·., a. Kaolinite-Dickite ./' 'r.l ,p'1- ) I_., 

b. Illite/ ~ ,$'" ,0'1- .s' I Q'C. ~ ~~'·I c. Smectite 
d. Chlorite 
e. Mixed-layered 
f. 

(Total) 

3. Others 
a. Zeolites 
b. Pyrite./ T,,...,, ).~1 

c. Organics (Bt,.J.. ._s.J._) ss- .•• -- .'f~-1" d- . L.,J '5. r,· ~1''J ._./, L. .01 
d. { '"'' ?~r I< Tn•a ~) -:. ·~ 11ev.~· fJ ""'-""""""" r .... 

(Total) '"' ...... 

IV. POROSITY 1:'1\.l<, , ..... -~~ .... 
a. Primary/ .-z.-

ffl "• rJ-.3i.,; ? .... 1 JJ·";cl.a b. Secondary/ ·7 
c. Fracture ~ 6: r,J.._/'y..J ~ .,..,.,.e.,d""~"'...J-..r ~ . '-1 

(Total) ·~ 

v. CLASSIFICATION (Folks, 1968) 
a. Name &..:...rh. A .... ~ ... ;lL 
b. 0: '/7.& R: 7. ' F: 

VI. TEXTURE 
a. Sphericity - S..._\ A~&-..1..,,-
b. Sortin~ - Pao, \1 - v<-''1 P"'t ~ -:....~~d 
c. Matunty - CS~_...,~ 
d. 

VII. DESCRIPTION 
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Company/Well Name: G .... F I c. c I il..e.ily A.l c.l 
location: 

Sample/DEmth: I<'/-s~ I 4 '7 35". 'l I 

Sample Source: 

Formation/Age: 

p h etroqraot er: 

I 
I. DETRITAL CONSTITUENTS 

1. Quartz 
a. Monocrystalline ./' 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Microcline 
b. Orthoclase 
c. Sanidine 
d. Plagioclase 

(Total) 

3. RQQk Frl'!Qm!;l!]l~ 
a. Shale 
b. Chert 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grains 
a. Glauconite./ 
b. Shell Fragments 

1. 
2. 

c. Muscovite 
d. Biotite 
e. Hematite 
f. Z1rcon/ 
g. Pt..-.p~ft. 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. Illite 
c. Pseudo matrix 

(Total) 

PC% VE Size (mm) 

(.,L.j,3 .~'"1- /,/ 

J,fo .06- ,l$"" 

. ~ e-1- .o~ , ... .b-.7s' 
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I PC% VE S1ze (mm) Remarks I 
Ill. DIAGENETIC CONSTITUENTS 

~ 

1. Cem~nt 
a. Quartz/' /. 0 ,01 • ,o"' 
b. Opal 
c. Chalcedony . 
d. Feldspar 
e. Carbonates 

1. Calcite 
2·. Dolomite 

f. 
3. Side~ 
Hematite , J/,, I ,0.1-.1.. 

g. Limonite 
h. Ph<?sphate 
I. Gypsum 
j. Anhydnte 
k. Barite 
I. 
m. 

(Total) 

2. Authigenic ~lay:s IJ(),~ ! . If ~(f 
a. Kaolinite-Dickite ./ 1,,0 ,c<;-,(., 

b. llhte ..r / . ., .o~- , ,_ p,,< j·IJ·~d-
c. Smectite. 
d. Chlorite 
e. Mixed-Layered 
f. 

(Total) 

3. Others 
a. Zeolites 
b. Pynte ./ /,I , o7..- • 1-s 
c. Organics 
d. 

' 
(Total) 

IV. POROSITY 
a. Primary../ _.., .;, .. ; ()., s..J~ ...... ~'a'~ .... v1. ..... ,. -

b. Secondary./ .1 ,01 -,20 . 1.1.- ,...·"o 1; c~1 ... rJ R -"'; 1> 
c. Fracture 

(Total) 1.1 

V. CLASSIFICATION (Folks, 1968) 
a. Name Q ....... rh. Ar<.,..,H. 

b. 0: I OQ R: F:. ___ _ 

VI. TEXTURE 
a. Sphericity- A ... y-1- ... r - S..J.A')-.J.""" 
b. Sorting - ~~~..,J~, .... ~~ ~ ...,Jt~ -:. .. ,t .. c) 1 

~: Maturity- S~~ ~(A.t"'"l'(... \.¢- <;..,._~r-I"A-'""'\".,...r~ 

VII. DESCRIPTION 
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Company/Well Name: G "il ( / C. C. 
Location: 

Sample/Depth: j( '(- (,o / LJ7~8.1. 

Sample Source: 

Formation/Age: 

Petroaraoher: 

I 
I. DETRITAL CONSTITUENTS 

1. ~ 
a. Monocrystalline ./ 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Microcline 
b. Orthoclase 
c. Sanidtne 
d. Plagioclase 

(Total) 

3. Rock FrslQmfilnt§ 
a. Shale 
b. Chert 
c. Carbonate 
d. Siltstone 
e. Metamorphic 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grain§ 
a. Glauconite 
b. Shell Fragments/ 

1. £",1...,"".\t,"' fiA.-Hs 
2. 

c. Muscovite 
d. Biotite 
e. Hematite 
f. Zircon 
g. 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. Illite 
c. Pseudo matrix 

(Total) 
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I % 
PC VE Size (mm) 

Ill. DIAGENETIC CONSTITUENTS • 
1. !:;emgnt 

a. Quartz 
b. Opal 
c. Chalcedony 
d. Feldspar . 
e. Carbonates/ 

1. Calcite n.s , o3- I.S '""' 
2. Dolomite.r 
3. S1derite 

f. H~matite, 
g. Limonite 
h. Phosphate 
i. Gypsum 
j. Anhydnte 
k. Sante 
I. 
m. 

(Total) 

2. Authigeni~ !:;lalll! 
a. Kaolinite-Dickite .r :..lo .1~-.f-!{ 
b. Illite 
c. Smect1te 
d. Chlonte 
e. Mixed-Layered 
f. 

(Total) 

3. Others 
a. Zeolites 
b. Pyrite 
c. Organics 
d. 

(Total) 

IV. POROSITY 
a. Primary/ ·lf ·~ .. / 
b. Secondary 3.t> , b I - ,!; 

c. Fracture 
(Total) 'f, 2.. 

v. CLASSIFICATION (Folks, 1968) 
a. Name C2......n .. A .. ~ g_ 

b. 0: I 00 R:. ___ _ F:. ___ _ 

VI. TEXTURE 
a. Sphericity - s_~;. A ... ~ .. l ... ~ - S ... 'l,.o~-.1 e.\ 
b. Sorting- P.o.-~1 ..._ ~,1 p.,a.\1 ~\e4 

c. Matunty - <;~v'o r....<.... \ IAif~ 
d. 

VII. DESCRIPTION 

403 

Remarks I 

r .. J,,? ,, , .J'., 
, '< "' f/- s-'7. I G~J,.,yJ I~I--:;,_ .. J 
---J J'H•J.,..J }"·-'~~- 3, ~ 70 



(;"" q ~ ~ ~ ~ 0t ...., 
0\ '\J\i -{J .() 

-1:. -r 
-\::, 

Q "1.1 () -... ..c. G ~ \) --\-) (" 

'P w - N IN ~ I» N 1,'1 -... - f:>£' 
"' ..j 0 0 -t. d) -C. 0 \.N . l{: s:. ~ 

(JJ 

l> 
-l <l.h. ~\ - ~~:r~ ::u --· w \>.! .. :,s~ ~ 

:::U'lPx ~...._:..:.~ 
......... L 

ill \ 
9' 
f" 
;;; 

tBr 
~ . ..!!_"' 

-Z ...... 4YO C> <11 ~ 
0 O;::o 

~ ~ .-
3' 

r" 

~ 
~~'$..~ 

\_~ dJ f" ...J r- - ~ 0 0 ....__, 

~£> 
~ ~ 
-;::.. 

vJ 1'1 0t ~ 

N w ....: L 
:.· 
::..· 

~ tJ "' "'~ ~ 

-

~ w 
(J 

: 3ldW~~ 
-

'VO'V 



Company/Well Name: G .... 1 ( / C. C 
location: 

Sample/Oeoth: t<Y-bl/ 'fB'J. ~ 

Sample Source: 

Formation/Age: 

p h etroaraol er: 

I 
I. DETRITAL- CONSTITUENTS 

1. Qygm 
a. Monocrystalline/ 
b. Polycrystalline 
c. 

(Total) 

2. Feldspar 
a. Microcline 
b. Orthoclase 
c. Sanidine 
d. Plagioclase 

(Total) 

3. Rock Fragments 
a. Shale 
b. Chert/ 
c. Carbonate 
d. Siltstone 
e. MetamorphiC 
f. Plutonic 
g. Volcanic 
h. 

(Total) 

4. Other Grains 
a. Glaucomte 
b. Shell Fragments 

1. 
2. 

c. Muscovite 
d. BIOtite 
e. Hematite 

- f. Zlfcon/ 
g. P~w.fL...k 

(Total) 

II. DETRITAL MATRIX 
a. Chlorite 
b. Illite 
c. Pseudo matrix 

(Total) 
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I 
Ill. 

IV. 

v. 

VI. 

PC% VE S1ze (mmJ 

DIAGENETIC CONSTITUENTS 
~ 

1. Cement 
.~ "~ Quartz/ 01 -

a. 
b. Opal 
c. Chalcedony 
d. Feldspar 
e. Carbonates/ 

1. Calcite 
2. Dol<;~ mite/ 

n .. 1o ,o~ -,sS" 

3. Siderite 
f. Hematite 
g. Umonite 
h. Phosphate 
i. Gypsum 
j. Anhydrite 
k. Barite 
I. 

>' 

m. 
(Total} 

2. Aythigenig ~~S!~§ 
a. Kaolinite-Dickite./ . ~ ,2.- 1.35" 
b. Illite 
c. Smectite 
d. Chlorite 
e. Mixed-Layered 
f. 

(Total} 

3. Others 
a. Zeolites 
b. Pyrite 
c. Organics 
d. 

(Total} 

POROSITY 
a. Primaryv' .,-, .... , .~t- ,l#'f 

b. Secondary/ 1.-r · ,OJ - /.0 
c. Fracture 

(Total} 
1.1 

. 

CLASSIFICATION (Folks, 1968} . 
a. Name _ Q....,..,t..._ A.-~ .... . fc. 
b. 0: 96 . & R: 4. 't. F: ----

TEXTURE 
a. Sphericity- "'"''"'""'"-b-eet~ 
b. Sorting- ~o~e,.r .... ~c\ 1 +o Yocrl) ~odcd 
c. Matunty- ') ... \;,~~ ....... K.. 
d. 

VII. DESCRIPTION 
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APPENDIX D 

EXPLANATION OF. THE STRATIGRAPHIC 

MARKER-BEDS 
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Stratigraphic markers used for correlation and mapping 

are the base of the Lower Morrow (Keyes) sandstone (the 

lowest mapped surface), a limestone/sandstone marker 

selected to delineate the top of the Lower Morrow section, 

and the base of the'Thirteen Finger Limestone, to show the 

top of the complete Morrow section (Figure 3). 

In many places the Keyes sandstone is the lowest rock 

in the Pennsylvanian System. The limestone marker next 

below the Keyes sandstone has been used for mapping of the 

Mississippian/Pennsylvanian unconformity (Swanson, 1979; 

Kwaika, 1973, Figure 4). Such interpretation of this 

limestone as a marker is questionable. The basal unit of 

the No. 1-13 Finfrock core is greenish-gray shale (Figures 

46 a and b). Within this shale are abundant Archimedes 

bryozoans, both complete and in pieces. Archimedes has 

been used as a guide fossil (Dott and Batten, 1981, p. 

349). However, the range of. Archimedes is from 

Mississippian to Permian (Moore, et al., 1952, p. 172; 

Clarkson, ~979, p. 100). The abundance of Archimedes 

suggests that the basal shale of the No. 1-13 Finfrock core 

is Mississippian (Boardman, 1992). 

The upper boundary of the Lower Morrow section was 

considered to be the base of a relatively consistent 

limestone/sandstone marker (Figure 3). It is subparallel 

to most marker-beds in the overlying and underlying sets of 

strata (Plates XII-XIX), and is subparallel to the base of 



the Thirteen Finger Limestone. Of all ad hoc marker-beds 

considered, it is more consistently correlatable; 

410 

The top of Morrowan rocks commonly is correlated and 

mapped as the base of the Thirteen Finger Limestone 

(Dobervich and Parker, 1958~ p. 9; Khaiwka, 1973, p. 172; 

Benton, 1972, p. 2; etc.). Four lines of evidence seem to 

justify this pra~tice : (1) Thirteen Finger Limestone 

represents approximately time equivalent deposition, 

according to Forgotson et al., 1966, p. 521; (2) the 

wireline-log response is distinctive (Munson, 1989, p. 5); 

(3) the Thirteen Finger Limestone is widespread (Munson, 

1989, p. 5; and (4) the contact of the limestone and the 

underlying shale is considered to be conformable throughout 

most of the general area by many authors (Benton, 1972, p. 

2). However, the fact that caliche is present at the top 

of the Morrow section, or at least very near to the top in 

the No. 101 Stonebraker "A" core as well as information on 

sea-level changes in Ross and Ross, 1988, p. 227-248, tend 

to support the idea that this contact is in the least 

locally if not regionally disconformable. 

Abels (1959, p. 94) described Morrowan rocks as being 

overlain unconformably by the "Thirteen Finger Limestone." 

However, the contact between the Morrow and the Thirteen 

Finger Limestone is conformable at many places in 

northwestern Oklahoma (Swanson, 1979, p. 117; Forgotson, 

1966, p. 521). In either case, designation of the Thirteen 

Finger Limestone as the base of Atokan rocks has much 



411 

practical value for mapping thickness and distribution of 

Morrowan strata. 

\ 
I 

\, 
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APPENDIX E 

DEFINITIONS OF ABBREVIATIONS 
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This appendix lists and explains the abbreviations 

used on cross sections. 

ACFR: acid fracture treatment 

BBLS: barrels 

BC: barrels of condensate 

BD: barrels of distillate 

BO: barrels oil 

BOPD: barrels oil per da~ 

BOPH: barrels oil per hour 

BW: barrels of water 

C: condensate 

CC: cubic centimeter 

CK: choke 

CM: centimeters 

DST: drill-stem test 

FSIP: final shut-in pressure 

G: gas 

GALS: gallons 

GCM: gas-cut mud 

GCW: gas-cut water 

HGCMO: heavily gas-cut mud 

HGMO: heavily gas-cut mud 

HRS: hours 

INIT: initial 

IP: initial potential 

IPF: initial potential flowing 

IPP: initial production pumping 

413 



ISIP: initial shut-in pressure (DST) 

ITD: intention to drill 

LBS: pounds 

M: meter 

MA: 

MCFD: 

massive anhydrite, mud acid, milliampere 

thousand cubic feet per day 

M&OCW: mud- and oil-cut water 

MW: muddy water 

0: oil 

OCW: oil-cut water 

O&G: 

O&GCM: 

PERF: 

POT: 

PROD: 

PST: 

PTF: 

REC: 

SAFR: 

SGCW: 

SOFR: 

oil and gas 

oil- and gas-cut mud 

perforations 

potential 

produced or production 

potential shut-in test 

potential test flowed 

recovery, recovered 

sand fracture 

slightly gas-cut water 

sand-oil fracture 

SWFR: sand-water fracture 

TD: total depth 

WCM: water-cut mud 

WM: water-cut mud 

XW: mixed water 
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c ~ 2. 1 ..... 0 0 .1 f!l'l l. ~ 3. 211111 ~ 1 l PM. 0 O. l ool. 0 '·' .... ~ '·' ML ~ 2. 3 • I 0 O.t ML 0 1. 4 ... • C' CITIES SERVICE OIL CO. CinES SERVICE OIL CO. PHILLIPS PET. CO. CITIES SERVICE OIL CO. CITIES SERVICE OIL CO. CITIES SERVICE OIL CO. CITIES SERVICE OIL CO. HAMIL TON BROS. ANADARKO PROD. CO. ANADARKO PET. ANADARKO PET. H. B. HALE "A" NO. 1 HITCH "A" NO. 2 BEAMAN "A'' NO. 1 STONEBRAKER "A" NO. 79 STONEBRAKER "A" NO. 76 STONEBRAKER "A" NO. 93 STONEBRAKER "A·U" NO. 1 BRUNDIDGE NO. 1-10 OKLA. STATE '"H" NO. 1 WEBB B·1 REUST "A" NO. 1 SEC. 25 T2N R12ECM SEC. 18 T2N R13ECM SEC. 17 T2N R1 3ECM SEC. 32 T3N R13ECt.1 SEC. 29 T3N R13ECM SEC. 20 T3N R1 3ECM SEC. 16 T3N R13ECM SEC. 10 T3N R13ECM SEC. 1 T3N R13ECM SEC. 31 T4N R14ECM SEC. 32 T4N R14ECM SE NW C NW SE SE SESE NW SWSWNW SWNWNW CNESW SVfNE CNESW SENW cswsw SW NE C·C" NO. 1 C·C' NO. 2 C·C' NO. 3 C·C' NO. 4 C·C' NO.5 c-c· No. 6 C·C' NO.7 C·C' NO.8 A·A' NO. 2 C·C' NO. 10 C·C' NO. 11 
C·C' NO. 9 

. --'1'1 ,;:;: .. - . -~ ., . ·~ ~· .. -rt >=--· -~ • ,, ""' .. . .,-- . . ~~ •. ~. :1: . L ~.~ ... : -::;- ~ , .ij •• ,,. ~f "\ ;;a =-H ~""" : ""' , - ~ • , ~: ": 14' i ~ f'. . . "I m. *·- t:y.:~·:· tJ U ":~ , ~ ~ • r~tk-'l'; .... -~~ ... 
1 ti1 TO 7011 FT. ,....,. -~ \_~} ~ 1 

..3 u-o· ~~;~:~ri:i-6161 36tiT .,... fm;i·~ j;(d~F~ . ,~=:·~ f }'. . •. '~ • . I .\- l'i-c. '! _.:_.!~~:=~ .=· ,, :/.;.1 j; •. ', .I ;Jr.u:; · i .. :.r:-··;_ 1-· ILl, =~.:.r. • · b.:~ k· r I :. . To687oFT. ....... ~~~~.4~:72·621 5 INir. Por. TesT To ·7~160- FT·. :. t._ :~:. ' . . : l u-•· TO 6900 FT. u-•· ."\ :h~ ~ ~; . ! -~ / 'I" . . '~;n 1-= ,, I 'II DST 6434·6505 I NIT POT. TEST IPF 4,220 MCFO /64 CK HAS - .~· ~~ ,,., '".11 < TD6977FT, ' TD6722FT. .,... DST5921·6010 --1, o .~J :t + -l1 ft!i= . . ·.!.f:-• 'i; ito AECIOFT. MUD IPFt600MCFO i64 CKHAS D~C&~~~&~ ~~:FP0~~~~~~99 r· ·; ./ 1 ~ -:.~:; I ' · N:>MCfR::M/5!-0M> N:>MOAI'lJWTESTS ~~~ 3~~H M ro 6800 FT. u.e· ...... ~~~p8~20 30M SOFA l3.500 GALS.: 12.000 L.BS s 630FT sGCw tPP 11 eo 1 ew 164 CK 24 HAS 
1
,- ~;(: 1• ~- . • ·; ~ FSIP 418 IH PERF. 6408·6430 (« 'm ~J3~~t;r.6217 !SIP 1838 41M PAOO TEST l , . , +,..,._ ., OST 59~6200 1500 GAL. ACID FSIP 1838 PTS I 80 I UG /64 CK 5 HAS 

1'. t1t ~·~::~ : ~ ,:-:,: ~~~-~~~no~ o::: ~~~-~~:~ ~~~ ~:z·tl ~~~D~~~G:,l;MCFD 164 CK 8 HAS f~ • I 't··~ - ., ' FSIP 1443 30M AEC, IOFT. GCM N:)MCfR::M/StOI'IS SWFR IS,OOOGALS.: 'flj' ':•' . ,:. I.' IJ j DST 6042<6053 ~ip 1199~:; ~~30M DST 6093~~~ LBS. SAND • .! l , ;~ J.~~ '· f ~~ ~~~· ~~· ~~!FT. O&GCM DST 6428·6440 • AEC. 300FT. HGCMO -ill~ M 1f:lJ l :.; • FSIP 1399 30M AEC 10FT. M ISIP 1803 40M u-• DST 6389_6398 ISIP 1235 1H FSIP 1803 ~OM TO 8464 FT. 
DST 6U4·6nl 

REC. 210FT MUD 
DST 6815-6853 

AEC. 35 FT. MUO 

AEC. 30FT. WM. 180FT MW FSIP 1619 IH 30M 
!SIP 1846 30M DST 6440·6454 
FSIP 1816 30M AEC. 35FT GCM 

90FT. W&GCM 
ISIP 1866 1H 
FSIP 1880 I H 30M 

STRATIGRAPHIC 
CROSS-SECTION C-C' 
~ tcAU. '"'"'*" Jr() ~!(;AU: o-ruw 6A.Sf Of T .... llO. 'NGl:tlt l iME& TONE 

MORROW-HUGOTON EMBAYMENT 
ANADARKO BASIN PLATE XIV 

L. D. G£RK.EN 

.•. ,A: I ~ •..;. - --.-. .. 
.. _ 

-
• U t tHDEI TO LOG IYPf 

A) SPONTANEOUS POTeNTIAl, DEEP NlUCTION, SHAWlW 
FOCUSED 01 LL-f CONOUCnvlTY 

B) SI'ONT 1\NEOUS f'OTONM. RXO.RT DEEP "'DUCT ION. 
AIIUIAGEO Lll CONOUCllllllY 

C) SPONTANEOUS f'OTEHM. GAIAUAAAY. DEEP 
NlUCTION SHALLOW fOCUxiH)OtClUCTMIV 

1992 

...... 

Ill SPOt<T ANE0US POTElffi'l.. DEEP NlUCTION. UEOUA 
NlUCTlON SHAUOW I'OCl&l) 

E)GAMI>IAAAY, SHAWlWFllCUSe>. CONOUCTMlY 
Oilahomd SttJte Univ. lib ry 

Fl SPONTAI<~OUS POTENT1AL. RXO.ffi, DEEP "'OUCTION, 
MEDIUM INDUC UON .Avt:AA3EO U 8 

G)SI'ONTANEOUSI'Oro<Th'l. OEEPNlUCliOil MEOIIJM 
NlUCTION. SHAWlW FOC\&D(AESISTMIV lOGS HAvt: A 
~9CAU) 





E ~---

SKELLY OIL CO. 
BROWN SAFRANKA 

'A" NO. 1 
SEC. 22 T2N R14ECM 

NWSE 
E·E' NO. 1 

TO 6909 rr 
OST 67S\. 6768 

AEC 10" FT WCM 
ISIP 341 30M 
FSIP 6& 1H 30M 

OST 675o 
AEC 17CFGAS 

U'OCC W 

...... 

1.6 m1 ----0---- I. OOIL 0 O.tntl 

SKELLY OIL CO. CITIES SERVICE OIL CO. 
LEON ALLEN OLSON "B" NO. 1 
UNIT NO. 2 SEC. 11 T2N R14ECM 

SEC. 14 T2N R14ECM NW SE 
NW SE B·B' NO. 12 
&FN~2 &E' N0.3 

TO 6870 FT 
PERF 6698-6720 2FT, 
INIT POT TEST 

IPFOBC. 
8,000 MCFO 3264 C 24 HAS 

PROD TEST 
PTF 8,620 MCFD 34'64 C 3 HAS 
ACID 4 .000 GALS 
SWFR 20.000 GAL3, 

20,000 LBS SAND 

~ o ...... + 
ALLIED MATERIALS HAWKINS OIL & GAS 

WIGGINS NO. 1 MAHANEY NO. 1-1 
SEC. 1 T2N R14ECM SEC. 1 T2N R14ECM 

cswsw SENE 
A·A' HO. 11 

E-E' NO. 4 E·E' NO.5 

%.1 Ml. ~ 

PETROLEUM INC. 
BRECHEISEN UNIT NO. 1 

SEC. 29 T3N R15ECM 
NENW 

E-E' NO. 6 

TO 7000 FT. 
OST 6249·6301 

AEC. 1950 FT XW 
ISIP 1717 40 M 
FSIP 1717 2H 

1 4 .... 0 

SKELLY OIL CO. 
NASH NO. B-1 

SEC. 21 T3N R1 5ECM 
SW NE 

E-E' NO. 7 

TO 6701 
NO~PfOl. 

•o.o· 

'2 ~· • o.t •• 

'"EXACO 
HITCH "A" NO. 2 

SEC. 15 T3N R15ECM 
SWNW 

E·E' NO. 8 

TO 7200 FT. 
PERF 6097·6481 

(6097·6123: 6468·6472, 
IPP33BOPO 

PROD TEST 
PTP30BOR> 

u.e• 

6474-6481) 

• 
SAMEDAN OIL CO. 

MCNALLY UNIT NO. 1 
SEC. 10 T3N R15ECM 

NESW 

E·E' NO. 9 

TO 7030 FT. 
DST 6128·6227 
REC 270 FT, M. 

210FT MCW, 
2115 FT. W 

ISIP 1807 OH 45M 
FSIP 1777 1H 

...... 

E' 
STRATIGRAPHIC 

CROSS-SECTION E-E' 
~IOU ""'"*"' N)~ ICllrU 
04fUW Mal 01 t-..:fE£N J:NQ(ft \MESTo-.r: 

MORROW· HUGOTON EMBAYMENT 
ANADARKO BASIII 

PLATE XVI 
L D. Gaii<EH 1882 

~ SPOHTANEOUS PO'I'ENTW. ~ HlUCTIOIC, 5HAUOW 
FOCUSED cw U..f C0NDUC TMfY 

81 SI'ONTJ\NEOOS POTtHTIAL AXOm, DEEP INOUC~ 
AI/ERAGEI)U..f COt<OUCTllllfY 

C) SPONTANEOUS POTEil'IW.. GAMMA !lAY: DEEP 
NXiCTloN, SW.UOW FOCVSEO: CONOUCTMTY 

D) SI'ONTAN£OUS POTENTIAL. DEEP INOUCTIOIC. 1.1E0UA 
INOUCTlON. SHAU.OW 'OCUSEll 

Oxlaho/ThJ State Unir. Lihr. 'Y 

E)GAMMARAY, S>IAU.OWFOCtJS(O. CONouclMfY 

F! SPOHT .. •:rous POTelmAl.IOOloRT DEEP HlUCTIOIC, 
loEOIUM t<OUCTW:ll'l AVOIAOEO u..a 

Gl SPONTANEOUS POTelmAl. DEEP INOUCllON MEXliUW 
tclUCTlON SHAU.0W FOCUSED (A($1STM1'Y LOGS KAYE /0. 
~SCAt£) 



F 0 

PHILLIPS PET. 
LATH NO. 3 

SEC. 1 T1N R14ECM 
CNE 

F·F" NO. 1 

TO 7000 FT. 
....... 

PERF. 6728·6748 40/IT 
INIT. POT TEST 

IPF 1.050 MCFD ~ CK 24 HAS 
PAOO. TEST 

PTF 499 MCFD IS. CK HAS 
ACID 1,250 GALS 

t.3 "'' · 

SWFA 40,000 GALS.; 40,000 LBS. SAND 

• 
PHILLIPS PET. 
BENSKIN NO. 2 

SEC. 31 T2N R15ECM 
SW NE 

F·F' NO.2 

TO 7050 FT ~· 

PERF. 6741·6748 1 'FT 
PAOO. TEST 

PTS 44 BOPD i64 CK 11 HAS. 
ACID 1,000 GALS. 
ACFA 21,000 GALS .. 

10.500 LBS SAND 
PERF. 6682·6692 11FT. 

PST 12 BOPD 164 CK 18 HAS 
MA 1,000 GALS. 
ACFR 21,000 GALS .. 

10,500 LBS. SAND 

0.4 .., .. 0 o.t mi. 0 1.4 MI . 0 1.·0 ML 0 

AIKMAN BROS. CORP. PHILLIPS PET. PHILLIPS PET. CO. PHILLIPS PET. 
STEVENSON NO. 1 LIZ NO. 2 BLASTING NO. 2 MERCEDES NO. 2 

SEC. 31 T2N R15ECM SEC. 29 T2N R15ECM SEC. 21 T2N R1 5ECM SEC. 22 T2N R15ECM 
CNENE NWSE NW SE SW NE 

F-F' NO. 3 F-F' NO.4 A·A' NO. 14 F·F' NO. 6 
F·F' NO. 5 

~ . 

1. 1 mi .. 0 t .) mi. • o.a 1111. • 
SKELLY OIL CO. SKEllY OIL CO. SKELLY OIL CO. 

WIGGINS "B" NO. 2 MONTGOMERY "A" NO. 1 LANCASTER NO. 2 
SEC. 15 T2N R15ECM SEC. 11 T2N R15ECM SEC. 2 T2N R15ECM 

SWNE SENW C NESW 
F·F' NO. 7 B-8 ' NO. 18 F-F' NO. 9 

F·F' NO. 8 

~ -
~ 
~ .. 

1, 0 011, • F' 
GETTY OIL CO. 

SCHLUCKEBIER UNIT NO. 3 
SEC. 35 13N R15ECM 

CNESW 
F-F' NO. 10 

STRATIGRAPHIC 
CROSS-SECTION F-F' 

Wlll'f'CA&. tc:.At.& """"'*' fiC ~ ICAU 
o-f"* &All: 01 ~TU.H ,.,..,_ l..lriiiESTONE 

• 

• 
' 

MORROW· HUGOTON EMBAYMENT 
ANADARKO BASIN 

L D. GEAKEN 

•• 

PLATE XVU 

I r -x r 

· ~-:.i . 
·-- ....... !i:" 

• LlsiNOCI TO l.OO tyr£ 

AI SI'ONTNIEOIJSPOTOITIAL OfEP-...cTlOH. SHAUOW 
FOCUS£0 01ll.e. CQO<OUC)TMT'I 

8) SPONTAHEOIJS POTEHTIAI.. RXOf!T, DfEP OIOUCTlOH. 
AIIIOAAGEDll.e CO!<OUCTI\ITY 

C)SPOHT~OIJSPOTEN~cw.NARAV, DfEP 
-...cllON SHAUOW FOCUSED. C()tO)CTM1'V 

• -· . 

D) SPONTANEOUS POTENT1AL OEEP NlUCllCll( l.!fOUol 
NOUCllON &W1.0W FOCUSED 

Elcw.NARAV $HAU.OWFOCUSEO. CO!<OUCTMT'I 
Oklahoma State /Jnir. Libra 

F) $PONTA'oii':OU$ POTr'<liAL Rl<Oftl DECP •.OOCTION 
M([)IUM INOOI:TlClto AVfRAGfD U. .. 

0) SPONTA'<fOUS POTENTIAL DEEP ONOUCllON. r.tEOIUI.I 
I'IOUCTIOH,SHAUOWFOCUSED(AESISTMTV l.OGSHA\110 A 
I.OClAAmito'IC $CAl.£) 



G 
~ --- - ....... . ~ 

PETROLEUM INCORPORATED 
SMITH UNIT 0-NO. 1 
SEC. 4 T3N R15ECM 

E/2 NW/4 
0-0' NO. 15 
G-G' NO. 1 

~:E :"' 
:~~1 ~ 

I 

i=l 
• . " 
~ ~ ~~ 
~ J:; 

~ I 

I 

~ . I 

~. 
TO 7100 FT. 
NO TESTS 

SKELLY OIL CO. 
HURLIMAN "C''-NO. 1 
SEC. 9 T3N R15ECM 

SE NW SE 
G·G' NO.2 

. 
·: IS : 

. -· 
TO 6701 FT. 

' ,._ 
u ... ,.. 

0 .10 MI. 

I 

• \ ,22 mi. 

SAMEDAN OIL CORP. 
McNAllY UNIT-NO. 1 
SEC. 10 T3N R1 5ECM 

NESW 
G-G' NO.3 

-!. ~ ~ L< 

: ; -. ---~ 
I ~j I:.;> - .? L. 
' ',--- ;.--' 

.. ~- i .~-t cii 

~ 0 .4t MI. 

SKELLY OIL CO. 
HITCH " A"-NO. 1 

SEC. 15 T3N R1 5ECM 
SESW 

G-G' NO. 4 

-+-~-
:~TONE 

I 
~- -· 

{f 

( 

' ,, 
I ~ 

..£>ANI> LO~ER 
~ ~ 

• 
SKELLY OIL CO. 

ROSEBERRY NO. 2 
SEC. 22 T3N R15ECM 

SE NW 
G·G' NO.5 

,, 
: . 'f+ I ' I 

I 

,_ 

·--j • ~~ •. : 

~ ' -· -' -- - .'r ~£ == ~ f $~~ I ~S;'l.!!N,l 
'1 . '-"-.... 

(__~ I i( _I -~-37. --:.-!:-•• £, ....,., TO 665ll FT. 

<~ ' ' -~. 

. 
i 

~b 6685 FT. 

-: • ., I 

-j---<,,-,, -,., -~ 
TO 7030 FT. u-•· 
OST 6128·6227 

REC. 270FT. MUD, 
270FT. MCXW 
2115 FT. XW 

ISIP 1807 OH 45M 
FSIP 1777 1 H OM 

OST 6486·6555 
REC. 270FT. SO&GCM 
ISIP 1431 OH 45M 
FSIP 198 1 H OM 

P(tRF. 6586-6602 liFT. 
Moo. TEST 

i>TF 2 GC /64 CK HAS 
487 MCFO 
5BW 

ACID 500 GALS. 
PTF 3 BC /64 CK HRS 

2881 MCFO 
5BW 

SWFR 20,000 GALS .. 
' 20,000 LBS. SAND 

, .00 ftl. • 
SKELLY OIL CO. 
HUDIBURG NO. 2 

SEC. 27 T3N R15ECM 
SE NW 

G-G' NO. 6 

.::! ~i, . ~ 
· __ , il -...:l -

-~-;;; 

. J I 

T 

~-i 

'· I 
-.:. 

l 
, ~ "' T ·•r ' 

TO 6802 FT. 
....... 

NO MOAAO\N TESTS 

U l4 mL • G' 
GETTY OIL CO. 

SCHUCKEBEIR NO.3 
SEC. 35 T3N R15ECM 

CNESW 
G-G' NO. 7 

TO 6875 FT. 
NO MORROW TESTS 

STRATIGRAPHIC 

CROSS-SECTION G-G' 

MORROW· HUGOTON EMBAYMENT 
ANADARKO BASIN 

LD.GEAKEH 

• li-INQ£X TO LOO UPC 

A) SPONTANEOUS POTE'lT!Al; OEEP INOUCTION, SHAllOW 
FOCUSf,O 01 UAI: CONOUCTMTV 

8) SPONTANEOUS POTEITW.. RXO.m'; DEEP INOUCTION. 
AVERAGED LL-t: CONDUClWITY 

C) SPONTANEOUS POTElfTW.. <lAMMA RAY: OEEP 
INOUCT10N. SHAllOW FCCIJSEO; CONOUCTMTY 

OISPONTANEOUS POTEI!T1AI.. 0EEP INOOC1'ION. MEDIUM 
INDUCTION. SHALLOW fOCUSED 

PLATE XVIII 

1tt2 

E) SPONTANEO-US POTEIITIAL. RXOffi. OEEP INOUCTION. 
MEOOJM INDUCTION. AV':RAGE!l LL-8; CONOUCTl\llTY 

Oklahoma State Univ. Lib ry 

F) SPONTANEOOS POTEIIllAI.. AX~ OEEP INOUCTION, 
MEDIUM INDUCTION, AvtRAG€0 LL·8 

G) SPONTANEOUS POTEII11Al; OEEP INDUCTION. loiEllUI 
NOUCTlOI'I. SIWJ.OWFOCUSSl (RI<SISTMlY LD.GSHAVE A 
LOG.ARil>IMIC SCALE) 

,. ,. . . . 



H + ----• 11 ""· ----~ ----•-•• -.----+ ----u• 011.-----~----•·" ""· ----+ ---- s.oo 011.----• 
PHILLIPS PET. CO. CITIES SERVICE OIL CO. CITIES SERVICE OIL CO. SKELLY OIL CO. AIKMAN BROS. PHILLIPS PET. 
BEAMAN "A" NO. 1 FOULDS "A" NO. 1 DARDEN "A" NO. 1 BROWN SAFRANKA JACKSON NO. 1 BENSKIN NO. 2 

SEC. 17 T2N R13ECM SEC17 T2N R14ECM SEC. 21 T2N R14ECM "A" fiO. 1 SEC. 34 T2N R14ECM SEC. 31 T2N R15ECM 
SE SE NW NW SE C SE NW SEC. 22 T2'.1 R14ECM SW NE SW NE 
C-C' NO. 3 H-H' NO. 2 0-D' NO. 1 NW SE H-H' NO. 5 F·F' NO. 2 
H-H' NO. 1 H-H' NO. 3 E-E' t10. 1 H·H' NO. 6 

TO 7011 FT 

TO 6870 FT UoA' 

PERF 6754·6763 
INIT POT TEST 
PAOO TEST 

PTS 0 80, 0 MCFO 164 CK HAS 
SWFR 15000 GALS 

1500 LBS SAND 

H·H' 4 

TOE-909FT 
OST 6750·6768 

Rt.C 105FT \1\CM 
IS P 341 30M 
FS:P 660 1 H 3lM 

OST 6756 
RLC 1 7 CF GJ.S, 

2,500CCW 

I 
I ~-"" 

Llo<A' 

---~ 

TO 7022 FT ...... 

TO 7050 FT u.G· 

PERF 6741·6748 1/FT 
PAOO TEST 

PTS 44 BOPO /64 CK 11 HAS. 
ACID 1.000 GALS. 
ACFR 21,000 GALS . 

10,500 LBS SAND 
PERF. 6682·6692 11FT. 

PST 12 BOPO 164 CK 18 HRS 
MA 1.000 GALS. 
ACFR 21.000 GALS .. 

10.500 LBS SAND 

H' 
STRATIGRAPHIC 

CROSS-SECTION H-H' 

MORROW· HUGOTON EMBAYMENT 
ANADARKO BASIN PLATE XIX 

L. O. oemtEN 

•• 

r ,"--+·· 
·-~-'1--t 

,• 
.\._-!--
.7'.>.,.-. 

.,..----t?f•r:: - ~.-+-~ 

• l ••tHOU to LOO nrc 
AI SI'OHTNI£0US POTENTIAl. DEfP HlUCn:lN S>W.LOW 
FOCUSEo .. u~ CONCUC'T1VIlY 

8) ~l AN£0US POTENTIAl. RXOfll. DEEP IICliJCTlON. 
"1/ERAG£0 ll~. CONOUClMTY 

C)SI'OHTANEOUS POTEHTW.. GAMIM RAY, OUP 
tCl\JCJ1C:X SHAU.OW FOCUSED; CONOUCTMTY 

0) 6PON'tNI£0US POmmAL. DEEP INDUC110N. IOEOIUM 
INOUCTOI. SHALLOW FOCUSED 

E) SPONTANEOUS POTENTlAL. RXO'RT. DEEP HlUCTION. 
MEOlUM INOUCTlON. AVERAGED Ll~. CONOUCTMTY 

F) SPONTANEOUS POTENTlAL. RXOm. DEEP INOUCOON 
MEOIUM INOUCTlON "VERAG£0 Ll~ 

G)SI'ONTAN£0USPOTENT1AL. DEEP~ I.4EDUol 
INOUCTION. SHAI.I.OW FOCUSB>(RESISTMTY \OOS W.VE A 
lOGAIWT>NC SCAl.£l 

Olla~oma State Univ. lih ff 
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PLATE XX L. D. GERKEN 1992 PETROLOGIC LOG L--1 ----~ 

Lithology 1M COA L Ll CNITf_ 

~ $W4 LE 
CLAYS TON( ~CLASt$ 

C3 Sli. TV $KAL_( 
'wtV O$T0N( 

t3 $ 11..1 SILl'"S"ON( 

D SANO Bedding (B) $ANOSTQ""I 

§ I NTtA8EOC£0 • 
(L) sANOsTo"' Lam1nae 

$M A L.E•M U OSTONE 

~ D YA$$1 \1~ flo4IV00'Y 
S"NOSTO""'J 

~ CONUlOM(AA T ( ~ ""0111U:0N"TA L 

~ t,.l --..fSTO~E 
~ ..... , ..... 

SLO-E 0 1,. 

~ MAAI.,_ ~ GAA0l0 

~ OOl.OM,T£ m T"0VGH 
Cf'0$$1(00t""G 

(:zJ DOLQ~ITrC - lltt,. ... N AA 
,.OCK$ C IIIIO$Stii!OO•N G .. GVPSV M 
.,,.,.,.. ... o ,:un 

Surface 
L:J GY"St~t;AOUS fiiiOC <.S Features 
mml ""A t..Ht. llll t i'I'L( L A-.. I N A ( 

~ Ll.-hCV~1 

16 6 61 f: " ,,,.., C. C•.-.o..~ C ... (IIIIT 

~ 
§ CUflllfUNT SOLE. 

C MlRTV RCC.<.S 
...... it$ ,. .. , , . _. 

tJ1 , lwt• T·Tool 

... 

Deformed 
Features 

~ " L0WAG( 

~ ,... u~no 
~WAH II' UCA~( 

O•O,•tot _._,. ,_,, 

Well g iTIES SERVICE No.4 Stonebraker 'AN' 

Location c NE sw Sec. 7 T. 3 .N., R. 14 E 
Texas Co..:L. Oklahoma 

OUA RTZ 
..... -.to.~oc·•••• ·-• 
" ••••c:••.t•u-• c.c.._ .. , 
0 o .... . 

FELDSPAR 

Constituents 

CLAY MINERAL$ 

............ .. .... ,. 
ol .... v ,. 

$ ,_" .. , . 

lVI ..... .... '-•~·· 
0 t),, •• 

CARBONAT ES 

Porosity Types 
" •At !YAIII • 

s u cc:w..o• • • 
't/ \.II ICitc>P ·A ~~ f ~ 

C:>ntacts of Strata 
H AI A U IJIT 

~ OIS III IJ• TEO 
M ~"" Cr• cl.. 0·0•,•• 

ot < , • to '4)tl 

• ' 1•9•0.,, ... 
Q 0"••• 

f--1 TAAN$1TIQ fti.A\. 

~-j liiiOS tO,. AL 

ft.""'i1 80AI 0 
S.Svn• r .. ~t Cu cll 

Organic rn ev iii,.Ow 
T fiiiAC l fl' 0 $$t L.S 

(2.;'"-;J I •O TVII'IATIO 

a III QQT TAAC£S 

Chemical 
I• o of CO"'fC"f t +OH$ 

a ST•~O~I TtS 

ROCK FRAGMENTS 
'Ill 'lll e j e ....-u.fho 

s c~ .... Sl'l.et• 
' , .. , ...... ... 
,.. "•"'•"..: 

CLAY & CARBON--.Tf 

FOSSILS 
... . .. l 

c. ( .,. .. .., .... ,.~ ......... ..... , 
W ( e ouo,.·t-IIWOOd 

INVERTEBRATU & ALGAE 

• .,, .,.,..,,,u." 
8 . . .... .. ,I,I ... I,I•U 

c ••• ' 
... ... -. 

u ........ _ ., 

.. •• • • CMfo"' 

s s~~· 

(iRAIII Sin: 
.._J ...., ·:· 0 

" ,__ ... 
rroo~ 1-t.x.x"'t,_ . , .. 

__ , .. 
1·--· - -

f 'f •••O•" C. • t .. •t• 
0 Ooto· .. ••• 
• "" • ••0• "0010· .. ••• 
s , .•••..•• 
0 o ........ 

SILICA 

v y ......... "' 
c e... ., .... . 

SULFIDES 

SULFATES 
.... r;. ., ..... 
A ,..,..,, "I• 

il il· · ,., 
II oto e O 

MICA 
y .... _ ..... .. "'' .. ·--

~ 

I ' 

~ 

F~ OfF O RMtO 

Mscellaneous 
• ToiiN Sl Cl'tQ'I. 

I ,. " " "'"""" '- "S•S 
0 SfM 

Rock Classi fication 
OUAFU 1 

... ~~ 
&·~ 

] I t I J ) 
F"LQSPA.A R OC: < 

._. A•G M( ... T$ 

~ ~(/) ' 

~~~- li ~~ 
z ~ 

w t ,. •• .,. 

w ~~ REMARKS 
~ ? 9 0 S.PJGAMMA RAY ~~ -~ ~ 0 

li~~1&11 i g; .. .... 
> ~ 

J: • ! ! ~ ~ z 1- WI- -
• I w :; (/)(/) 

~~~~~ Oeplh L~~2D9e~lh 

r-'"'- IUt IUO IUIO) 
•• e olc•r••w•. 

16230 
,_-....: 

,._--:=1 
16235 

~ 
r. ,. !IIi 

le2~0 !';'·>··"· 
; )-~ ·· -: 

~245 '; -
:-:: .. :.·:· IT t-

--
16250 

16255 X 
6260 ; ·t..•. ·•.' 

I 
.,... ;~ 

6265 
, .... . : - ~ 

\ .... r .. 
I 

1··> .... 
6270 ,. ....•.. ., ..... ....... 

\ · .. 
1 \->"'~ t;p 

·- • U l'O.• · I UO.I . 

16275 r-t- '- r- ., ••• ,. ...... blot ! 

, • .... ,, ''"* '""··· 
[..-.. F=-- , ~ 1_: t- waell.• · II cto•• fta\>O a 

~ ~~::::-;' 
t- hlth COIOf OO&tOII t . 

!&?80 r· . . -
f+ 

l~>m / 1:~:~ fT I;:.:· : ·: -t-
t- r- .............. , 

C:fOI I ..... 

I .. · ... ~ r . , !JIIa • • t CfOII 0o44ocf~ 
.II ~' • r · 

ls?or 1~. :.;, ' 

1629~ " 

~;~?·· g F ) ::Ill l 

\ No~tco•loa laow• te•••· 

lunr 1- - ... 1-
r-

r-
• 

t-



PLATE XXI L. D. GERKEN 1992 

Lithology ~ COAL LIONITf Deformed 
~ IHAL.E I Features CLAYSTONE ~ C\.ASTS 

~ Sll.. TV SHALl/ ~ '1..0WA0£ 
M UOSTONI! 

~ SIL T 1Stt.. TSTON£ - ~ .. A U t.. TEO 

D SAND 
Bedding (B) 

~ WAr£1111 ESC•~~'£ 
$ANO$T0 N l: O•Oref\ ~~'·"•o• 
t NT( JIIU.OOE O • 

PETROLOGIC LOG .___I --.J 

Well C_lTIES SERVICE No.101 Stonebraker "A " 
Location SW NE NESec. 7 T. 3 N., R. 14 E 

Texas Co., Oklahoma 

QUARTZ 
V. lroi! OI'IOC• 'ftl t lltl'l • 

' ~~> o• .. c• ~ll tll• "'• 
c • , ... .. 
0· o .... . 

FElDSPAR 

It oc. ""'""'' ' 
f ll>ffV•CKtfM 

Constituents 

ClAY MINERAlS 
t C"•o•·t• 
01 lo4ello"'" • 
I lh•tt 

"' oC.•o••'"'' 
S S•.-..ct•t• 
.......... ... , L. • ..- • • 

0 o ..... . 
CARBONATES 

Porosity Types 
II> .. Atll.o'41111V 

S SICOt-oD•""' 
¥ ¥1 (A0• 0 1111()$tJv 

Contacts of Strata 
C:-::J 481'11V II'T 

f- -J T"4111S 1Tt0N&L 

§ =~=~:~~~.o .. E Lammae (L) 
~ OtS IIIlU ~~' TfO 

M.Mvd C'et." 0.0•• •• 
0 Ot- r r ) ( IIII0$101'o;A\. 

~ ~uoov D MA$$1V( 

s.s .. ,.. . ... ~~ c •• , .. 
$ ANO$ T 0 N( 

~ CO-..QL0-,.£1111A H ~ fot Q A i l ONT A t,.. 

~ t..tM(STQN[ ~ ' ""'ITIA I. Organic S t..OP£ Ot" 

~ MAIIII L m G fiiiAOE O rn I U IIIIIIIOW . 
TlltAC( '0SSILS 

~ DOLO"'tl( ~ 
TAOUGI"f !t-;"-:J l tOTV IIIIIATf O C A0 $$8£00tNO 

EZ:l DOLOMI TIC: - I'LANAfll 6 fi!I QO T TAACf S: 4111 0( 1($ C A0$$8EOOtNO - QV 'SV M 
... N~VQIIIITE 

Surface c.J OY II'St'L AOVS 
11110( 1(1 Features 

IWm .... ~I Tt A J,PL( i. AMI NAii Chemical e lr..•L • "'I•Cul• • 

B t"""'tfllit 
f" ' F' l••., C (h,..ID•"t l••ol CO"tC fll t HO...-S 

~ 
CVAfii(NT lOLl 

B C ... ( -' Tv fiiiiiOC 1($ ~ MA~~S F•F~~ ST'~~'\.Ot..lfES 
F ~F to~t• T·TOOJ 

S.P./GAMMA RAY 

Cort Dopl~ 

ROCK FRAGMENTS 
¥ ¥1•~•.....,.o" .. 
S C~.t .,. $""-at.t . , .. ,, .. , ..... 
V YOIC.t"OC 

ClAY & CARBONATE 

FOSSilS ..... , 
c C ttOQf'lf(. t O ... ¥11! .... . 

v. Ce•oo ... , . o ""O*'•' 

INVERTEBRATES & AlGAE 
.., ....... 

.... ,, .. "'"""'' 
"" c ................ . 

CO•Ut 
I l o "'•"On..• • ~ 

'oJ• •- · 

..... ·-·· 
$ S~tu.- .,. 

0 ,......, ..... -- .... .,... .....,... 
' I ,. II to 

! ! 

• , ., ,o . .. C.-c••• 
D Ooro ..... t • • ,_ .,,_... eo..._,. 
s s--·t• 
0 Ot-

SiliCA 

"' ..... u-...,., 
c c ... ""'.a•"" 

SUlFIDES 

SUlFATES 
v o u ........ 
A A "" • •"tlf 

8 ... .. , . 
n ,,, ••• • 

MICA 
"o4 ......... o;t .. ·!· 
I l •o'•" 
I 1)1 .. _. 

tJ'lil 1 0 111110 

ft~ O fJ 0 11tf¥t lO 

Miscellaneous 
• THII\f Sl CTtON 

• II> &. II> ANA L V$15 

0 SEM 

Rock Classification 

l , ' t ' J 
II( LOSII'Aflll 11110(:< 

'-"-&G...-tNT$ 

REMARKS 

W••Y I•MI ••tloft• 
fliO· ItiO, J (eor•) 
•••••••• ,.t • • 
C•rlto•••• o••'""' 
••• ,.. tr•l••d m • HI 
wit- • • ,ttotlele •"ct , ........ . 



PLATE XXII L. D. GERKEN 1992 PETROLOGIC LOG ..____I ____, 

Lithology · 
r=-=1 $11ALEI 
~ Q.AYSTO NE 

E:::::::3 SIL TV $HAL.EI 
~ l'oJIUOSTONE 

E:-J S LT $ 1LTST0 N ( 

D 
§ 
r:='l M J OOV 
~ S"'NOSTON E 

~ CONGLOMEAAT£ 

~ LhU$T0 NE 

~~ ....... 
~ OCl.OM IT( 

rz-7'1 OQ..QM I TIC 
~ IIIIICC IIC.S -c::J 

0"'SV M 
.I\M¥0" 1TE 

QVIi"S tFtAOVS 
IIIIIOCJC.S 

lEWD '"'"'·IT f 

C "t R T V III'OC <.S 

COA LI LIONITE 

Cl41TI 

Surface 
Features 

llll t""L£ l AMI NA( 
l • l • f'lto(:.., te o 
" ~ ••• ., C Clo..,0•"'9 

CVtJIItiii(NT SO LE 
MAIIIII(S t= .,Fte.,.. 
, . , .... '- T·TOOI 

S.P./GAhWA RAY 

Depth 

Deformed 
Features 
~ F l0WAQ (; 

~ ,.v ... n o 

~ WA T( flttSC Af'( 
~ O•O•tf'l ,..,.;04 
Ftf=Vll OIS IIIII U f'T( 0 

Well SHELL OIL CO. No. 1- 13 Finfrock 

Locat ion C NW SE Sec. 13 T. 4 N .. R. 16 E 
Texas Co., Oklahoma 

QUARTZ 
u ..,. ....... . u••••-• .... , ..... , .... _. 
c 0 c:- -. 
0 or-

FELDSPAR 
" It , .... "" ... .. , ........ .. 

Constituents 

CLAY MINERAlS 
c c .. ~·•• 
- ... fl .... . . . 

I HUte 

< <.oo·-t• 
s '"""""'• 
Y .,., • e4 &. e . .. 

0 Ot~"~•• 

CARBONATES 

Porosity Types 
• J II!A. MA.IIil • 

S Sf C:OI"iO ... " • 
trot • ._.ICIIIO• O III0 $ t fv 

Contacts of Strata 
t:-::::3 4I R V"T 

~ ..,. M~o~O C u c ll 0.0•••• 
S•S vl\erM it Crull 

0·01"• ' 

ROCK FRAGMEN TS 
c C•t<t·•• 
r I •"•• " Ce•r•lt 
o oo•o• .. •t• 

F --=] TIIII AN$ tlt0NA I.. 

H IIIIOSION A I.. 

@ ao•<o 

Organic 
rrrT"'l I V IIIIIIO W 
~ T"ACf ~"OSStU 

lt-i'~J I IOTV tllliATt O 

a "'00T f liiiAClS 

Chemical 
I·. ·l CON C IIIII£ TfONS 

a S T"'-OI..IT U 

M • ""' ' ' -0'0"•• s . (tt y,,. ... 

' ..... , .... h .• 

v vo•<•"'' 
Cl AY & CARBO NATE 

c c: .. ... 
~ c •• " .,..'' 

FOSSilS 

c c: •• ""'-<. ...... "" .... ,.~ 
w c .. OO<"., ....... _ 

INVERTEBRATES & ALGAE 
... .. . ., .. ... ., .... ~ ... '" 
8 I •K"•Ou"" ' 
,, .. •", .... , 
.; c . ...... . ouov• 

tc"'•"•l'1•• • 010 

J J ... ... . 

t, c.. . ........... . 
.. "•''" ........ . s , ....... . 

OR..,!IZI _, _. ·; 
0 "-'-~ 
-- L .. 

--· Cot-·~ 

' t It IS 20 -,., ..... 
! ' I 

• 1- . .. , . .. Oo••'"'• 
$ ,,,, • • " . 

0 o ...... 
SiliCA 

o o .. .... ,.o .... ,._, .. 
"' -...u._.,,, 
C Cf\~eo•"• 

SUlfi DES 

SULFATES 
6 G .. ., ...... 

A " '""' • '••'• 
il 11 . .... 
() () t•··· 

MIC A 
"' ........ ~~"· .... , .. . 
•) i)•l'l• • 

~ Of.FOAMEO 

Miscellaneous 
• T"tN St: CftON 

• " & , ., .... ~.. ... , ., 

0 $(-.e 

Rock Classification 

, ' , , ' l 
~'tl.~S,.•R fii0C I( 

f IIIAG "'(NTS 

REMARKS 

l i n " • • • • • • II • ............... .. , .. , ...... 

T~• 1'•••1•11 t l• t 
tllh 11••• I • ll ~~to ,, ........ , '"• 
tl•~~t••""·· 

.... h ..... ,. ,,. -., 

eros t •••• IIIII to• •r t ........ ~ 
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PLATE XX III L. D. GERKEN 1992 

Lithology ~ COA t.. ' LION ITE Deformed 
~SHALl/ Features CLAVSTON. [I:;] C\.AS'f$ 

a Ill.. TV S;.tA t..EI ~ ' L0WAG E 
M UOSTONii 

E3 SILT SIL TSTOf\lf. ~ FAVL 1'"( 0 

D SA"fO 
Bedding (B) 

~WAlt A ($CAP( 
SAN OS TO NE 0 -0·•"" .. ., • .,. 
I NT( Al£00(0 • 

PETROLOGIC LOG I.______J 
Well GULF OIL CO. No .1 C.C. Kell z_ __ _ 

location C_SW NW Sec. 1 T. 4 N., R. 10 E 
Texas Co., Oklahoma 

QUARTZ 
M - '-'otoCK•l' tlelh"• 

• ~teh,.<••• '•"""• 
c: • c ..... , 
0 . o. .... . 

FElO$PAR 

II( II( '···~· ,. ,.t .. o+c ... 

Constituents 

CLAY MINERALS 
c ''"0'"• 
... ... • • 1.0 .. . 11 .. 

~ ~.g ....... 

s s ..... , •.•• 
v '~~~~ • • t>O '- . ..... 
0 o ..... 

CAR BONATES 

Porosity Types 
p ""'"""'. "" 
5 SfC()I'I00A ""' 
¥ o.4tC11t0 "'0 111t)S•l"' 

Contacts of Strata 

§ SANOSTONt Lammae 
$H A I,.(~...,UOST0N( - -

(L) ~ OtSIII UPTE O 
M """O Cr..:ll 0.0••" 0 "' ... 

rl AIIIIU"T 

t--1 l iiiiA""$1TI0""Al 

~ 3 (11110$t01'1oA t,. 

~ MU00V D 
S . .$ \0 "-• ' - II C • -c; • 

S A,. OS TO""( 
""'A.$$1\It 

~ COfliQLOM tlltA H ~ "10 A tZ0NTAL 

~ \.IMUTQ NE ~ l l'wiHA t.. Organic $1.0 11'£ OIP 

~ ""A !Il l ~ Q RA Q(O rn I VIIt li\O W 
HII AC f II' QSSILS 

~ OOt..OMifl m TAOV0" 
~ I!P OTVAIA fEO CliiiOSSIE OOtNO 

E2J DOLOMI T IC - P L ANA Ill G AOOf 'I'AACE:$ IIIOCI( $ CAOSS8E001N0 - GV~VM 
A.N HVQ.UTf 

Surface c::J GVP$111( A OVS 
IIIOC I( I Features mm 1'4A L1Tl A I P P \,. ( c,.AM IN A ( Chemical 

~ I. 1.- hCv'-• 

lA A AI (' H("!il 
~ •F ... , C: Ct,...,_D•"'t 1·· ·1 co ... c • £-r •oNS 

~ 
C1JIItiiii(N1 SOLE 

E3 CH(-'TV IIIIOC ~S § MA,_I($ Fa-F l . ..... STYI,.Qt,.tT ($ 
F~Ft.,.l• T· TOOI 

S.P./G AMMA RAY 

ROCK FRAGMENT$ 

I ,,., .... ,.. 

y ~1(:- .. 

CLAY & CARBONA TE 
c c . " 
• C·t•oo<'~• t• 

FOSSILS ...... 
C Co•Cio"• t • o .. o M atw•e + 

'N C.•oO,.tiiiO W VO•I 

INVERTEBRATES & ALGAE 

• A t!NUIJOI" 

I ••• " U~·U•II 

' . ""'"'· ' t. c ...... >.),+•• 

f l .. __.. .. . . 

'"····-· .... ·•·w-·· 
.. ··~ ·-·· '$$"'~ 

OM.·- ... ... 
eor.~w .• 

' IJ tO It tt ... _ 
Mill •••• 

! ! I 

' , .,,- .. c- ·•• 
o oo ....... t . 

• t ... ........ 0o40-··· 
s s"'""''• 
o o •-

SILICA 
u o .... ..,.o.. .. ,. .... t., 
'-f "' "'O<ll .. ..,l, 
C Cl'le ~ot-.oo., , 

SULFIDES 

SULFATES 
t.. G • .,, .... ............. 
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