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Abstract 

Sandstones of the Lower Cretaceous Ellersl 

overl a major southeastern Alberta. Post-

Jurassic erosion a 

tensive system deve 

sandstones were 

on ch an ex-

Lower Cretaceous 

sited the r val The Ellers 

as point 

level. 

s and as later channel fill with a se in base 

thin the 

of paleochannels are 

area, two morphological y di 

f a major meander 

t 

system 

s 

an incised channel of low sinuosity. These channels are filled 

sandstones of fferent geometries. 

The Ellersl quartz arenites are responsible for a 1 

belt of oil f lds from Montana to south-central bert a 

However, there have been production problems. of the 

tic history of these rocks allows s 

at z oil recovery. 
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Work Schedule 

the summer and fall of 1983, 200 well from the 

area were correlated and several cross-

were This formed the bas of an 

conducted by the author e employed at Mobil Oil. Before 

to ie at stmas cor 

2 s 

s. 98 the thin sections wer 

described and the di c history was worked out. 

reading was done throughout the course of the study. The 

thesis was and typed in February 1984. 



Chapter 1 

Sandstones above the Pre-Cretaceous form 

oil reservoirs in Alberta and northern Montana. 

Al have for several decades, there 

is still di in the 1 erature correlations 

between fields and r depositional hi There 

has been little research done on the diagenesis of these rock . 

The nomencl ied to the Cretaceous strata 

reflects the ffi of carrel on. e l shows 

some of the more common schemes adopted for Albert 

local names have been introduced for the reservoir 

of fields .. 1 company sts have 

producing sandstone near Taber, Alberta, the Taber 

al 

cal the 

while the fie sandstone of Cutbank, Montana, is ed the 

Cutbank sandstone. 

In order to regional to sa] Cret 

aceous sandstone of southern Alberta, the nomenclature 

used in central Alberta 11 be used for the purposes of this 

However, the Eller e Member of the e wi 

be elevated to status in order to ze as a 

e unit. The Calcareous Member (or "Ostracod Zone of 

oilfield terminology) and Glauconi c Member will se be 

referred to as formations in with Farshori, 1982. 
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strata in Alberta, after Glaister, 1959. 
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purpose of this thesis is to formulate a model for the 

and ent s of the Ellerslie sandstone 

a small area of Alberta. is not 

aware of any ious work done on s specific area. The 

data base is ely subsurface, consisting 200 wire-line 

, 8 cores, and 26 s. 

s ers 

2 s 

4, 15, and of 16, west of the fourth an. 

3 shows the location of wells drilled in the 

area. Ellerslie oil elds are shown in green. Although these 

fields were di in the 1960's, of the wells 

are still in and several recent oil wells been 

lled. 

The st Taber fields trend in a di 

consistent with other fields surrounding the area. How-

ever, the Chin Coulee field is oriented in an anomalous, north-

direction. The Southeast Taber elds are arly-

and sporadic in stribution, whereas the Coulee 

field is narrow, elongate and continuous. Any model 

proposed for the study area must account for these differences. 
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2 

The broad e platform in front of the of 

di es is by a series 

of structures. The area lies on the western flank of one 

fea s, ass ch It i e 

ses s the 

tleford Arch at eld Saddle. East of the Arch is the 

western flank of Williston Basin; west of the 

Arch is steeper eastern limb of the Alberta syncline (Figure 

2) • 

Although it is agreed the Sweetgrass Arch is 

a ary feature, Juras ssis an, and even 

Paleo activation may have occurred {Webb, 1951; Herbaly, 

1974; Thompson and Crockford, 1974; Stelck, 1975). 

The dissolution of Paleozoic evaporites has been documented 

as a local structural control Mannville sedimentation (Putnam, 

1982). However, this phenomenon was not ected by mapping in 

study area. 

The resulting structure in the study area is relatively 

uncomplicated, with a regional dip of about 5 metres per kilo­

meter to the northwest. 
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3 

Hissi an 

ssi an sent Plains and 

s ces 

s 

erosion on the ass Arch and renewed subsidence the 

Alberta ine ed most of the Mi s an rocks a 

westerly direction so that of the v members are 

present in belts that parallel the axis of the Arch. 

vanian, an, and a c strata are ssing from 

the area of the Arch. 

e much the Alberta shelf emergent in Middle 

Jurassic time, the western and southern portions were tran 

marine is termed El s Group in 

southern a. It consists of Sawtooth sandstones, overl 

by Rierdon shales, and uppermost Swift sandstones. 

Subsequent elevation of the northern portion of 

ss Arch caused ero of the Jurassic strata so 

essiv e-out on ldas 

Sweet­

members 

pronounc 
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along the crest of the Arch, and thus the group thickens east­

ward and westward on its flanks, as well as southward. 

4 shows this 

In the study area, the Swift on was 

eroded. The Rierdon and Sawtooth Format ons erl e the irreg­

ular ssissippian unconformi ~ tending out 

Cretaceous 

A. Lower Mannville 

During late c or Cretaceou time c 

an ed the movements associated with 

present-day Selkirk Mountain The ent re southern Alberta 

basin became emergent as the Jur s c sea was led A major 

dr 

cut 

e pattern devel f owed northward from Montana and 

the various Juras units exposed the Arch 

Clastics were supplied to this dr system from the 

uplifted mountains to the west , 1967; 1974; 

1954} or from the Precambri craton to the northeast (Glaister, 

1959; Hopkins, 1981; s, et al., 1982; 11iams, 1963). 

Fluvial sands and shales were deposited in wide floodplains, form-

the Lower Mannville Ellerslie Formation of southern Alberta. 

In central and northern Alberta, some workers have proposed 

an estuarine valley ation (Horne, et al., 1982; Marion, 

1982) or a combination of small estuarine, shoreline, and tidal 
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con 

north. 

e if 

'""'"""'""'"'""·..._tions were 

, 1954, has 

- 6 

198 2) . 

aneous 

thickened 

Lower Cretaceous in the Peace 

se 

es 

ly 

on. 

advance of the earwater Sea from the 

e i of Cal areous 

a. t 5 s 

interbedded th siltstones and mudstones, ch 

on is 

ine the 

ences of 

is marked 

(or 

into to medium-grained sandstone. Farshori, 1983, 

s 

shed four 1 s within s formation 

and 

The 

them to four 

of freshwater ga 

stracods confirms a lacustrine 

B. Mannville 

es of infi of a large lake. 

and juvenile 

continued advance of the Clearwater Sea, accompanied 

by slow subsidence, the Glauconitic Formation was deposited over 

much of It is eed that shoreline 

sted e Calgary and Edmonton (Herbaly, 1974). 

Broadly speaking, deposits to the northwest of this shoreline 

are marine and deposits to the southeast are continental. 

However, there is con e confu in the literature 

to e ion the of 
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s. Proximal c sandstone of the 

been 

fluvial 

as bars by some authors and as 

others (Farshori, 1983; , 1974; 

I 198 3) • et al., 1982; 

It seems that the shallow sea had an ar shore-

line which fluctuated 

efore marine 

into another s 

account for the 

region. 

es relations 

the study area, 

an influx of fine cla s 

s 

in 

was 

the 

s would 

shoreline 

initiated 

sea. 

Sandstones interbedded with mudstones are int as crevase 

erdistributary ay and bar sits that in 

bays of a lower delta plain. 

As positive tectonic movements in southern and central British 

Columbia increased the supply of detritus, the delta prograded. 

Distributary channels cut into the lower delta plain deposits, 

eroding through to the Ostracod, Rierdon highs, or 

Ellerslie Formation. These northwesterly-trending channels were 

filled with sand or ey sand. 

Figure 5 shows c , as found 

in the area. 6 the correlations across the 

s 
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Chapter 4 

Correl 

Many of the formation es were easily picked using 

a combination of electric, gamma ray, sonic, and neutron well 

logs. The base of the Fish Scale Sand, which marks the top of 

etac s sect s a -es 

ec c s ar I e 

section is recognized by a marked in average ty 

e 

readings. The Bantry Shale of the Ostracod Zone has a fast sonic 

velocity, low density, and because of its high smectite content, 

a low gamma ray response; it is used extensively as a marker bed 

in southern Alberta. The Rierdon Shale is readily distinguished 

on electric s from the Ellerslie and Sawtooth sandstones which 

e above and below it. The resistivity limestones of the 

Mississippian give a log signature which differs from those of 

the overlying clastics. 

Problems with correlations are in distinguishing the sand­

stones of the Ellerslie and Glauconitic Formations. Both deposits 

can have upright bell-shaped curves, typical of fining upward 

point bar deposits {Figure 7). Furthermore, both can occur at 

approximately the same stratigraphic position. Therefore, it 

was necessary to study several core and chip samples. The dis-

tinctive 

ascertain correl 

es and textures of the sandstones were used to 

s. 
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.MEMOERtNG • 
FINING -UPWARD 
SEQUENCE 

VERT&ICAL 
ACCRETION 

POINT BAR 
TOP 

POINT 

BAR 

l 
CHANNEL 

FLOOR 

-Classic fining-upward sequence 
deposited by lateral migration of a meandering 
river. The sequence begins with intraclast-rich 
conglomerate at the base, then trough 
crossbedded to parallel laminated sands, then 
finer rippled sands, and finally levee and 
overbank muds. (FROM CANT. 1912 J 

SP RES 

Idealized electric log 
profile of o fluvial 

PERMEABLE 
SANDSTONES 

7 

point bar (fro"' Klein, 1980) 

LSD. 6-26-7-16W.4 .M. 

SP RES 

Electric log from 
Southeast Tabor Study 
Area 

FIGURE 7 : THE CLASSIC FINING -UPWARD PROFILE OF A POINT BAR 

AND THE IDEALIZED NIRE -LINE LOG PROFILE IT GENERATES. 

AN ELLERSLIE SANDSTONE LOG MOTIF FROM THE 

SOUTHEAST TABER AREA IS SHOWN FOR COMPARISON . 
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It was also noticed that gamma ray readings tended to be 

higher for Glauconitic sandstones than for Ellerslie sandstones 

of about the same grain size. This is attributed to the highly 

radioactive potassium content of the gl te mineral and 

potassic feldspars of the Glauconi c Formation. 

The regional stratigr c cross-secti A-A x A), 

through the Southeast Taber and Chin Coulee fields was con-

structed to show these al correlations based on rock samples. 

It shows the characteristic convex nature of channel-

fill sands. The paleochannels are clearly seen cutting into 

Jurassic strata of the Rierdon and Sawtooth Formations. The 

Southeast Taber channel is incised more than the Chin 

Coulee channel. The Eller ie Formation of both channels ches 

out against Rierdon highs and the Ostracod Zone is found blanketing 

the Ellerslie or Rierdon Formations auconitic channels are 

found where the Ostracod beds are absent, as well as 

graphically higher positions 

strati-

Several other strati c and structural cross-sections 

were drawn at a more detailed scale- Appenix A). Hany of these 

11 picks 11 were also checked with rock samples, providing the 

necessary control to proceed with picking the rest of the tops 

of interest on the basis of log profiles. These data were used 

to generate a series of structural and isopachous maps. 
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Chapter 5 

Core D ons 

cores of Ellerslie sandstone were described in detail 

B). Well locations for these cores are shown on Figure 3. 

In general, each core has several fining-upward sandstone 

e e-grai sa~dsto~e s 

si contact the erdon or S 

Formations. Clasts of green, waxy, Rierdon shale, Sawtooth sand­

stone, or chert are common in this coarse unit. It is overlain 

by massive fine- to medium-grained porous sandstone which is 

overlain by fine- to very fine-grained, somewhat argillaceous, 

finely laminated sandstone. The fine sandstones often grade to 

shale or mudstone at the Carbonaceous and coaly fragments 

are most abundant towards the top. 

In some sections of core the sequences are simply stacked 

one above the other. However, in many parts of the cores there 

are incomplete sequences and erosional contacts occur between 

the sandstone units. 

Although some weak cross-bedding and planar laminations can 

be detected, much of the sandstone appears structureless. These 

units may be massive, or there may simply be a lack of mineral 

segregation or other inhomogeneities to outline the structures. 

Occa , blocks of or material were found in a 

fr of a fferent size. to be 

s of 
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Compositional and texturally the Ellerslie sandstones are 

very mature. Quartz is the most abundant detrital grain, com-

prising up to 100% of the framework near the of the sequences. 

Dark-coloured chert and other sed rock are 

detr 

base of the 

grains increasing in abundance towards the 

s but 20-40 

tional matrix. The grains are subrounded to 

general well sorted. 

'l'here is no si-

lar and 

The sandstones are zites ac to Folk's or 

1 classi ation scheme which was to reflect the source 

In s scheme, quartz and chert are at one apex of a terra 

tri 

'rhis 

diagram and the sed rock s are at another. 

fers a provenanc for the Ell slie sandstones. 

In his latest scheme, Fo groups chert with the rock 

Most of the Ellerslie sandstones would therefore be 

clas fied as arenites a few quartz units 

are present. 

The percentage of 

vals throughout the cores 

sity and cement was estimated at 

1\l is diff t to get accur-

ate values us a light scope, the relative percentages are 

meaningful. The more quartzose, finer-grained sandstones tend to 

have a greater of cement (up to 20%). The 

distribution of clays and calcareous cement, however, seem more 

sporadic. The medium-grained units tend to have the greatest 

porosities (up to 22%). 



8 is a 

the sand 

D. 

er 6 

ee 

spans 15 and is to the north\vest. The \vidth 

of the sandstone distribution is greater in the Southeast Taber 

field, ranging from 4 - 7 as to 1 - 2 kilo­

meters in the Chin Coulee 

Sandstone thicknesses in the 

v across s 

Taber 

18 - 21 metres 

are 

isolated, 

pods, but averaging .4 metres. S thickness 

in the Chin Coulee field increases regul~rly towards the center 

of the paleochannel and to\vards the where it reaches 

18 - 21 metres near Southeast Taber. In general, the Chin Coulee 

sandstones are not as thick as in Taber, averaging 8.4 

metres. 

Figure 9 is a ID?P of the Ellerslie sandstone structure. It 

shows that structurally highest points of the sandstone in Chin 

Coulee occur an axis the center of the 

s a ex 
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of maps were used to 

involve trend surface 

7 

to construct these are described in 

e 0 

the 

sis. The methods used 

D. 

ra.s ture. 

ture, the shows the actual relief on the Jurassic surface 

after river downcutting. Arrows were drawn the points 

of maximum curvature of contour lines to show the river course. 

The 

A 

slope of the Chin valley is about 0.6 metres per 

er and about 1.8 metres per 

son with Ellerslie 

for 

isolith 

Taber. 

8) 

reveals that the sand di is very clos controlled by 

the Jurassic structure for Chin Coulee. This is not true for 

Southeast Taber where the sand 

coincide with the channel axis. 

s does not neces­

thickest sands occur 

at the edges as well as within the river valley. The comparison 

also reveals that Juras highs correspond to areas of zero 

Ellerslie sand deposition. 

paleodrainage pattern was also using the datum 

isopach of Andresen, 1961, and Bush, 

74. e 11 is the base of the sh Scales to of the 

assi i Since channel sandstones thicken 
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at the of the underlying strata, the red areas of thick-

est section 

section corr 

et the channels. The areas of st 

to areas of no sandstone. 

This method seems to the channels better than the 

structure method, because of the 

effect of differential around the channel sandstones. 

s for se 

er 

the of the Jurassic to base of the Fish Scales I was 

chosen for inclusion in the s because there were slightly 

more data points available for the stratigraphically higher 

base of sh Scales datum 
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8 

the Jurassic zero some workers believe 

the Mis an ero surface has influenced the 

and, therefore, rect ced 

Juras cover s south, 

rel becomes less obvious. In the area, up 

to 50 metres of Juras marine sediments have smoothed out the 

paleotopography, 

stream erosion. 

A residual of the 

no areas of preference for 

ssi an structure was 

with the Jurassic structure re a 

correlation of highs and lows , mainly over Southeast 

Taber. This may be purely a function of Mis ssippian well 

control which is best in the Taber s. The 

Mississippian surface may undulate randomly over the entire study 

area. 

Berry, 1967, observed a simi lack of relationship in s 

study of the Grand Forks oil field about 40 lometers , as 

did Hopkins, 1981, in the River area. 
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9 

Poro values of Ellerslie sandstone were measured from 

sonic neutron s of the area. Using a 10% poro 

cut-of the sses of porous sandstone were totalled for 

s 

(0-3 m). 

This differs from the sly-drawn isolith which 

contained porous and non-porous sandstone. For Chin Coulee, 

the porous sand occurs in areas of thickest 

sandstone, towards the centre of the channel and 

near Southeast Taber where the channel is deepest. In Southeast 

Taber, areas of ckest porous sandstone do not necessarily 

coincide with the areas of thickest sandstone. Lenses of silty 

or non-porous sandstone cause differences the two isopachs. 

Average es were calculated the porous sandstone 

of each well (Figure 13). The highest porosities (21-24%) are 

shown in and lowest porosity values are shown in 

brown (<12%). For Coulee, the porosities increase 

larly towards the center of the channel. For Southeast Taber, 

areas of porosity are found in isolated, pods. 

Values the and average poro 

each a e 14 . 

tern is once very similar to that of the previous 

ed 
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A comparison between these porosity maps and the show map 

3) shows the effect of porosity on 11 stem test 

recoveries. None of the 1 wells drain sandstone <lO% 

porosity. Conversely, mud recoveries are almost s found 

in with (1 poro 

water is recovered from sandstones cknesses 

and porosities which are as or better than in 

sandstones s water is not recovered from sandstone with 

<lO% porosity. 

Sandstone thickness is not to oil tion. 1'here 

is an 1 well in one metre of sandstone in Southeast Taber 



8 

0 

s 

on 

slie s s c be ffi t to and there 

appear to be differences in reservoir ty between sandstones 

f ari s elds. s z and 

to recovery -to %. 

sand s e 2% recovery ech-

s. zones in other Ellerslie fields can have recoveries 

f ss l% (E.R c B I 98 2). 

t~o a se on fer es, 26 thin 

s described c) . Thin section locations are 

on core de s of B. 

Methods and 

The sect ons ed th a epoxy in order 

to differentiate the s more easi er, not all pore 

received epoxy. s s of an convenience 

a ece sit::ated more ful observ 

secti s stained with alizarin red-S and 

ferricyanide af er in e c acid. 

s the cl s c s 

c si ons \] ng with 

in ed--S to s. 
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, calcite, witherite, and cerussite, which dissolve 

dilute ac , are , while dol­rapidly 

omite s 

more slowly 

1 magne and rhodochrosite, react much 

th the ac , remain Sta with 

sium ferr ide will distinguish the ferrous ron dis-

tion. Thus, carbonates are calcite, le 

to royale blue-stai carbonates are ferroan calcite 1 un-

stained carbonates are dolomite, and pale to se 

te (Dickson, 1966). carbonates are ferroan 

Two of the thin sec s were contaminated with drilling 

mud and so it was not possible to obtain reliable data The 

was caused by of the lli m~d 

friable sandstones. Had the author been more ienced t 

problem have been avoided by only 

Plucking of grains from the slide dur 

encountered in a few thin sections. 

grind 

Plucked 

dist shed from 

absence o quartz 

ties. 

Since a 

space by their "gra 

or other cements jutt 

section is not neces ly cut 

core 

s another 

s were 

the 

st dimension of grains, a correction factor was applied to 

the measured values of grain size. Taylor, 1977, suggests t~at 

only about 70% of the actual grain s e is seen a thin section 

of fairly well-rounded, regularly 

figures for sizes, 

d by 0.7. 

grains. 

in the descr 

Accordingly, the 

s, have been 



cent 

hundred 

s 

es of the other s 

for e 

e visual 
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were counted for 6 of the 26 

an check on the sual 

ons .. s 

the amount of cements; these 

th the charts by 

Schol , 1979, and Swanson, 1981. 

A. 

z, chert, sedimentary rock (S.R.F.) 

compose the main detrital s of the Ellerslie sandstone. 

z is the most common, 70-8 of the clasts. There 

is no depo matrix, and therefore are clas ed 

as es or chert to arenites ( e 15A}. 

The normally occurs as 

and undulose extinction equally common. About 20% of the quartz 

is polycrystalline. Chalcedony is found ly but is considered 

a sedimentary rock fragment (Figure lSB). 

The sedimentary rock fragments generally compose less than 

10% of the clasts and are very .. Quartzite, quartzose 

sandstones, and shales are the most common. Rarely, a metamorphic 

fabric is seen; since it is randomly oriented, the foliation is 

to be a primary feature of the asts. 



A 

B 

Figure 15: A. Pho omicrogr.ph of Ellerslie sandstone 
sho\,ing quartz grains (white ), chert and sedimentary 
rock fragments ( speckled brown ), calcite cement (pink 
and red ), ferroan calcite cement (b ue ), and porosity 
( tan ). Partially crossPd nicols , magnification=63x . 
B. Chalcedony , another detrital conponent . Crossed 
nicols , magnification=lOOx . 
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B. Grain Contacts 

to 1950, the nature of the grain con-

tacts in a sandstone is a visual measure of the result of sed-

and However, grain contacts are 

high sites where cements are ferential dissolved 

or prec tated. In the Ellerslie sandstones, the s of 

contacts are a function of chemical reactions as well as rnech 

ical compaction. 

11 Floating grains and tangential, and 

contacts are all common. 11 Floating s 11 are found in pore 

created the dissolution of cement ( 

which the two-dimensional thin section may 

have a contact in the third dimension). al con-

tacts are either caused by low degrees of mechanical on 

or replacement then dissolution most of the grain c 

tact. Str contacts be caused moderate mechan-

ical compaction or by quartz overgrowths of two grains 

contacts can be attributed to com-

which causes z grains to become embedded the 

softer rock s. Also, cro ites are 

formed between two chert grains, cau a serrated 

boundary marked an opaque line of insoluble es 

(Figure 16A). 

Similarly, the number of gr contacts per is not 

just a measure of mechanical compaction. , 1950, contends 



A 

B 

Figure 16: A. Chemical compaction effect-a micro­
stylolite between two chert grains. Crossed nicols, 
magni f ication=lOOx. B. Mechanical compaction 
e ffect-- a fr a ctured chert grain. Crossed nicols, 
magnification=lOOx. 
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that the number of contacts grain should increase with 

due to an increase in pressure. However, in Eller e s 

the number of contacts per grain also decreases increa 

r acement of 

there is no trend 

z with calcite cement. Therefore, 

in Eller e sandstones. 

However, it is possible to gain a general understanding of 

cal effects on se sandstones. of 

e 6B 
1 

as lS the deformation of 

ductile Also, many grains to have been rotated 

al 

so that they obtain a higher degree of packing. The presence of 

at least some embayed contacts is also evidence of mechanical 

Extensive could not have been before 

these mechanical effects because it would have inhibited strain 

on the grains. 

c. 

Grain sizes range from silt to pebble but most clasts are 

medium-grained sand. Within each thin section, the grains are 

usually moderately to well sorted. Although the clasts were 

originally well rounded, artz overgrowths a pseudoan-

gularity (Figure 17}. The chert grains tend to be slightly 

larger and more angular than the quartz grains. 

D. s 

z , ferrous and non- s calcite, dolo-

mite, clay, and , are all found as cements. 



A 

B 

Figure 17: Quartz overgrowths in optical continuity 
with quartz grains, outlined by fine lines of im­
purities. A. Plane polarized light, magnification 
=63x. B. Crossed nicols, magnification=lOOx. 
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Between 1-8% quartz overgrowths are found either jutting 

into existing pore space or in contact with calcite cement. At 

least two phases of overgrowth precipitation are recognized by two 

lines of impurities within the siliceous cement of some grains. 

Some of the silica may have been derived from dissolution 

at microstylolites. This pressure solution silica is most 

common in the finer fraction of quartz arenites, according to 

Schmidt and McDonald, 1980. Alternatively, the silica may have 

been derived from extrastratal sources by the chemical compaction 

of adjacent, very fine-grained arenites, or as the product of 

clay diagenesis in adjacent shales. Replacement of quartz grains 

by carbonate may also have liberated silica to form overgrowths 

Figure 18 shows ferroan calcite ceme0t. On the surface 

grains are stained blue so some portions of calcite remain 

colourless. The ferroan calcite is found composing up to 5% of 

the rock. It preferentially corrodes quartz along fractures and 

irregular grain boundaries. Straight grain boundaries and quartz 

overgrowths are not favoured sites for silica replacement by 

calcite. 

Non-ferrous calcite (stained pink or red) is often found 

associated with the ferrous variety. There is a reverse zoning 

pattern; ferrous calcite grows into the pores, followed by nqn­

ferrous calcite at the the pore centers. Normally, the non-ferrous 

calcite would precipitate first; ferrous calcite would only form 

after the concentration or iron in solution becomes relatively 



A 

B 

Figure 18: Ferroan calcite cement. A. Replacing 
quartz. Crossed nicols, magnification=250x. 
B. Surrounding quartz overgrowth. Shows reverse 
zoning with non-ferrous calcite . Crossed nicols, 
magnification=250x. " 
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high. Iron is not preferenti 

lattice. 

incorporated into the calcite 

The reverse may be ained 

cementation. early ferrous pore 

two phases of calcite 

ds were followed by 

less ferrous solutions. the process of replace­

ment may have condition such as increased 

which were favorable for iron subst tution Later, pore-fil 

calcite would not have this additional energy. 

In some thin sections, non-ferrous calci 

of the slide, compl 

Dolomite cement 

the pr 

e 19) occurs in 

sections/ where it occupies less than 3% of 

es up to 29% 

porosi 

s in a few thin 

slide. I is 

most commonly found c 

in chert. 

chert s or fill fracture 

Clays are 

sections ( 

widespread, 

19A and 20). 

up to 15% of the thin 

are found as thin films 

around grains and as pore fillers The clays may be oil stained 

and thus appear reddish-brown in colour. 

Anhedral pyrite cement { re 20) is found in fractures and 

as patchy, pore-filling cement in several thin sections. It 

is often associated with carbonaceous material. Pyrite also 

occurs as inclusions within chert and in euhedral crystals within 

the cement. 



A 

B 

Figure 19: Dolomite cement. A. Filling fractures 
in chert. Surrounded by clay. Plane plarized light, 
magnification=lOOx. B. Cementing chert. Crossed 
nicols showing 4th order white birefringence, mag­
nification=63x. 



A 

B 

Figure 20: Pyrite cement. A. Fills a small fracture. 
Clay and dolomite are the other pore fillers. Plane 
polarized light, magnification=63x. B. Reflected light. 
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E. Porosity 

Porosity in the thin sections r 

some slides the porosi is complet 

from 0 - 22%. In 

eliminated by cements. 

In other slides, minor amounts of quartz s or 

clays t 

Most of the porosity is int ar, minor 

intragranular porosity s created by fractured grains or is 

found within sediment rock fragments. 

Several textural relations suggest that at least some 

porosi is s Many of the pores are variable 

in and size. Some parts of thin sections have a 

perc of porosity than others. Some pores are 

"oversized that is are too to be in or n. 

Gr S II 11 in porosi are common
1 

and por 

next to corroded quartz grains is cal. ds of r a 

al grain contacts was also observed. Traces of c 

cement are cow~only seen within the porosity ( e 2 



A 

B 

Figure 21: A. A quartz grain which was partially 
replaced and then surrounded by clay.. The replacing 
carbonate was dissolved to create ~ ·pore space (blue ). 
A quartz overgrowth is growing into the pore space . 
Plane polarized light, magnification=lOOx. B. Ferrous 
(blue) and non-ferrous (red) calcite, showing reverse 
zpning. Crossed nicols, magnification=lOOx. 
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11 

S es of Ellerslie sandstone were viewed under a scanning 

electron microscope in order t 

and 23 are photomicrographs 

as pseudohexagonal plates 

growths characteristic of 

environment. 

fy the s 

kaolinit c 

Figures 22 

It occurs 

form bookl s, and as vermicular 

genic clay formed in a fluvial 

It is not surpri 

sandstones. This c 

that kaolinite was found in these 

is found in artz-rich sand-

stones with v little feld It is often associated with 

z and calcite cement, as in these stones 

(Carrigy and Mellon, 1964). 

clays can be detrit 

the clay viewed under the SEM 

or formed 

prec 

situ alteration, 

ated from solution. 

Evidence for this is the 1 e, well-formed crystals and the 

associated mineral assemblages. It is not derived from the 

alteration of feldspar because there is no in the Ellerslie 

sandstone and the is evenly distributed in the slides. The 

on probably obtained the necessary from the nearby 

shales. 



Figure 22: Kaolinite clay. The pseudohexagonal 
plates occur in booklets which form vermicular 
growths. Well LSD 2-36-8-16 W4, thin section 11. 
Magnification=3000x, scale bar is 10 ~m. 



Figure 23: Booklets of kaolinite growing 
around a quartz overgrowth. 
Well: LSD 14-16-7-14 W4, thin section 17. 
Magnification=3000x, scale bar is 10 ?m· 
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Chapter 12 

Synthe s 

Depositional Model 

The Ellerslie sandstones were deposited in fluvial eo-

channels. Differences between the Chin Coulee and Southeast 

Taber fields are attributed to differing channel es 

Southeast Taber sandstones are interpreted as sits o 

a meandering river. The log profiles and cores indicate that 

point bars developed along the channel course. Stacking of 

these sequences one above the other, generates up-

bell- curves on some well s. Channel of one 

into another causes a more complex curve on wel log 

As the individual meanders become open 

bars lose their crescent shapes and assume 

When meander loops are abandoned, 

, the 

irregular out 

are filled with 

sediment which forms c plug~ and at the e of 

the river eys. The resulting sand body of a composite po 

bar such as Southeast Taber, has an shape 

and sand thicknesses. s spaced very close 

can show extreme ation and the thickest part of the sandstone 

does not neces coincide with the true valley s. 

Chin Coulee sandstones are believed to be of the 

infilling of an incised er val In response to a base level 
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drop, the Chin Coulee channel was eroded straight through the 

Rierdon Formation, trying to establish equilibrium. The Chin 

Coulee river assumed a straighter course than Southeast 

Taber. This tributary did not cut the Jurassic strata as 

deeply as the main river~ Southeast Taber. It experienced net 

erosion· therefore no obvious point bars developed and no clay 

plugs filled abandoned meander loops of this low sinuo river 

With a rise in base level, corresponding to an advance of 

the Clearwater Sea, the Cretaceous river valleys were filled 

with sand and capped by shale. Since the Chin Coulee tributary 

was at a higher elevation, it was one of the last channels to 

be filled. The r rock is a continuous, lenticular 

of sandstone with thickest deposits corresponding to n s of 

lowest relief on the Jurassic structure. 

According to Cant, 1982, and Selley~ 1978 this of 

depositional model is quite common in the rock record. Leeder 

1978, pointed out that the narrower the alluvial plain the 

greater tendency there will be for channel interconnections, 

culminating in the production of a multistorey, valley-fill 

deposit when the width of the alluvial plain approximates the 

width of the channel system. 

Figure 24 shows the sand bodies generated by low sinuosi 

and high sinuosity rivers. This diagram, from Collinson 1978 

is thought to be representative of Chin Coulee (A), and Southeast 

Taber (B). 



of me sand boo,es generated 
channel 15 abandoned before 

an elo!"'Jgale sand mterna1 eros1on surfaces 
sucn a , seen 1n ver!1Cal sect•on 15 clearly dependant 

sect1on relallon to !he current {cl a-a and a· -a In B. the frequent meander 
developmenT ol clay plugs (black) tn abandoned channels leads 10 a senes o! 

separated by eros•on surfaces lines) or 
a 

from 
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The porosity maps also reflect the differing morphologies. 

Chin Coulee has thickest, porous sandstone occurring in areas 

of thickest sand; non-porous lenses are distributed evenly 

throughout. The Chin Coulee channel was filled by rather 

homogenous sandy material. Southeast Taber sandstones, on 

the other hand, are most porous where point bars developed; 

the finer, non-porous material occurs in quieter-water parts 

of the channel. Therefore, the areas of thickest porous sand 

do not necessarily coincide with the areas of thickest sandstone. 

The overall drainage pattern was probably dendritic, with 

tributaries that bifurcate at acute angles. Such a pattern is 

generally developed in homogenous rock that is rather uni 

resistant to weathering and erosion, such as the shales of the 

Rierdon Formation. Although there is a possibility that Chin 

Coulee is fault controlled, leading to a straight river trending 

in an anomalous direction, there is no geologic evidence to 

support this. 

The drainage system probably flowed from Montana to the 

north, as suggested by several authors and evidenced by the 

paleoslope in the study area. The provenance of Ellerslie sand-

stones is much less certain. It is generally agreed that the 

boundary between the lower and upper Mannville is marked by 0 

change in source area from the eastern Precambrian shield to 

the uplifted mountains in the west (Glaister 1959· Williams 1963 . 
I 1 I 
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However, in Lower Mannville time, the source rocks in the east 

and west were very similar, consisting of clastics and carbonates. 

It is unclear if the transition of source rocks occurred as early 

as Ellerslie time. The chert and sedimentary rock fragments of 

the Ellerslie sandstone indicate a sedimentary source, of an 

location. 

A di c s of the Ellerslie sandstones is pro-

posed on the basis of textural relations observed in the thin 

sections and SEM photographs. It is in general agreement with 

the four stages of diagenesis suggested by Schmidt and McDonald, 

1980, for 

outlined by 

The first 

z arenites, and the three stages of diagenesis 

es, 1972. 

of diagenesis involved mai mechanical 

compaction of the clean, uncemented sands with primary inter­

granular porosity. The compaction was accomplished by rotation 

of grains, deformation of ductile grains, and fracturing of 

grains. Tangential grain contacts decreased in number and 

straight or embayed contacts became more abundant. This stage 

reduced both the primary rock volume and the primary porosity. 

This stage must have occurred before significant cementation 

because many of the fractures are filled with cement and early 

cementation ld have inhibited extensive mechanical compaction. 

s stage corre to re age def ed Schmidt 

and McDonald, 1980. 
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The next stage was marked the onset of pervasive chem-

ical compaction, le the mechanical tion of 

si became in It was shed first by 

tes and the first generation 

at th.i 

s was foll cement al 

kaolinite grew eser1 clay is 

kno\·ln to t the s art I 19 2 

The of c qu ergrowths corre 

tion when plotted on a s lends t tc 

esi that the ov the cl 

this the r osi VlaS 

reduced almost to zero. c ted any 

further mechanical this od of 

extensive cementation is t semi-mature Schmidt 

and 198 . 

The next of lS was marked by the decarbonati 

z of calcite and e. This WetS pr caused 

carbonic acid derived from the dec ation o maturing 

organic matter alated es .. Pyrite cement would have 

also at this time. This would the associ on of 

te and carbonaceous observed in the thin sections and 

cores. Some of the needed to form pyrite may have been 
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liberated by the dissolution of ferroan calcite. This decar-

bo::1atization st 

McDonald, 1980. 

In the final 

stones, a second 

is called the mature A Schmidt and 

of di 

on of 

s of the Ellerslie sand-

z and 

cement formed. The non-ferrous vari of calcite grew 

l•1cDonald, 19 0. 

never attained 

e of S 

these sandstones. 

e 

and McDonald, 1980, w~s 

Secondary porosi would 

have been etely lost by mechanical compaction and much of 

the z would have allized. 

Several were drawn in an effort to find correlations 

between the and amounts of cements, size. 

However, the only pattern observed was a general increase in the 

amount of silica cement and a decrease in the percentage of 

porosity towards the tops of the sandstone sequences. 

ications for 

These Ellerslie sandstones are not devoid of appreciable 

cementation as the literature often suggests and as commonly 

thought in oil industry. These sandstones have had a 

ated di c hi ch to ~e well understood 

is 
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As Taylor, 1977, points out, grain size, permeability, and 

homogeneity decrease upward in fluvial sandstones. The oil 

accumulates at the top of the sandstone body in the lowes 

quality sands. 

It has therefore been common practice in the oi indust 

to fracture and acidize the produc 

aids the permeabili in the heavi 

solves the carbonate. 

Ellerslie Formation s 

silicified zones and dis 

However, the carbonate contains appreciable amounts of ir 

The acid used to dissolve the carbonate will liberate iron which 

forms another precipitate. This can be as detrimental as the 

carbonate itself. An iron complexing agent should be added 

prevent this. Also kaolinite booklets will dis e with f d 

flow and become trapped in the pore throats (Almon Davie 

1981 ) . Clay control agents should be added to mini ze s 

problem 
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CORE DESCRIPTION--ELLERSLIE FORMATI ON 
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CORE DESCRI PTION--ELLERSLIE FORMATION 
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CORE DESCRIPTION--ELLERSLIE FORMATION 

WELL LOCATION: LSD 2-36-8-16 i·/4 Southeast Taber 
CORED INTERVAL: 937.4-955.5 m. STATUS: Dry 

955.5-973.8 P . Page 2 
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CORE DESCRIPTION- -ELLERSLIE FORMAT ION 
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CORE DESCRIPTION--ELLERSLIE FORMATION 

WELL LOCATION: LSD 14-9-8-15 ~·i4 Chin Coulee 
CORED INTERVAL: 957 ."7-976.0 c . STATUS: Oil rJe11· 
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CORE DESCRIPTION--ELLERSLIE FORMATION 

WELL LOCATION: LSD 14- 16-7-14 \~4 Chin Coul ee 
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CORE DESCRIPTION--ELLERSLIE FORMATION 

WELL LOCATION: LSD 11-30-7-14 H4 Chin Coulee 
CORED INTERVAL: 944JJ57 I!1 . STATUS: Oil Hell 
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CORE DESCRIPTION--ELLERSLIE FORMATION 

WELL LOCATION: LSD 10- 7- 8-15 .14 Southeast Ta ber 
CORED INTERVAL: 963. ~-981. 4 IIi . STATUS: Dr y 

rec. 18. 3 m. 
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WELL LOCATION: 
CORED INTERVAL: 

DESCRIPTION--ELLERSLIE 

Southeast Taber 
STATUS: 

age 2 
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CORE DESCRIPTION--ELLERSLIE FORMATION 

WELL LOCATION: LSD 5-6-8-15 H4 Southeast Taber 
·CORED INTERVAL: 963.2-980.2 n. STATUS: Oil ~~ ell 

( core not numbered by depth ) -
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Appendix C: 

 



THIN SECTION 1 DEPTH: 897.6 metres 

WELL LOCATION: LSD 14-19-7-15 W4 
Southeast Taber 

STATUS: Oil Well 

COMPOS 

GRAINS= 80% 
POROSITY= 2% 
CE1•1ENT= 18% 

= 
- - --~ ----'-

GRAIN CONTACTS 

FLOATING= 2% 
TANGENTIAL=40% 
STRAIGHT=45% 
EMBAYED=l3% 
MOSAIC= 0% 

NO. OF GRAIN CONTACTS 
PER GRAIN = 4 

CE.MENT 

5% QUARTZ OVERGROWTHS 

GRAIN SIZE 

RANGE: 0.14mm TO 1.43 mm (fine to coarse) 
AVERAGE : 0 . 2 3 rnrn ( f i n e ) 

SORTING 

moderately sorted 

~ 

----,~--~------

OTHER GRAIN FEATURES 

S.R.F. are mainly shale (90%) although 10% is 
is quartzose, very fine-grained sandstone with 
occasional quartz veins. They contain abundant 
authigenic pyrite crystals. Some S.R.F. have 
been altered to clay. Some have many chalcedony 
crystals. 
Quartz is corroded by calcite, occurs mainly as 
single grains, 70% straight, 30% undulose. 

POROSITY 

5% CLAY occurs around qtz. overgr. 
(suggesting the silica cement came 
first). Clays esp. abundant near 
S.R.F. 

2% porosity is disconnected hence 
the permeability is effectively 0. 
The pores are irregular in shape and 
size suggesting the porosity may be 
secondary. Quartz overgrowths jut 
into some pore space. Quartz has 

5% FERROAN CALCITE stains royal 
blue, corrodes qtz. overgr. (sug­
gesting overgr. came first), and 
often encloses red-staining: 

l% WITHERITE? 

2% DOLOMITE 

very minor PYRITE 

a ragged outline even adjacent to 
pore space, suggesting that some 
cement was dissolved. Pressure 
solution effects are not as apparent 
on this slide. 



THIN SECTION 2 

WELL LSD 14-19-7-15W4 
Southeast Taber 

DEPTH: 904.5 metres 

STATUS: Oil Well 

SIZE COMPOS IT 

GRAINS=75% 
POROS % 

0.14mm TO 0.5lm..rn fine to medium) 
: 0. 41 mm ( medium) 

le 

SORTING 

moderately sorted 

OTHER GRAIN FEATURES GRAIN CONTACTS 

FLOATING= 20% 
TANGENT IAL=Jo 
STRAIGHT= 
EMBAYED= 
MOSAIC= 

Qtz occurs almost exclusively as single grains 
65% has straight extinction; 35% has undulose 
extinction. It is corroded and surrounded by 
calcite cement. 

S.R.F. are 75% sandstone and 25% shale. No 

s me fabric was seen. Many contain 

PER 3 abundant authigenic pyrite crystals. 

CEMENT 

15% CLAY forms a thin film around 
grains and completely fills some 
pore space. It stains pink.(per­
haps some is detrital and contains 
Ca++ which would react with the 
stain) 

3% CALCITE cement is non-ferrous. 

2% QUARTZ OVERGROWTHS are most 
commonly found jutting into pore 
space., 

POROSITY 
The porosity is only about 5% and 
so the permeability is also poor. 
Clays constrict pore throats. 
Microporosity from grain fracturing 
is rare in this slide. There is 
some welding of grains and pressure 
solution seams. 

of is slide is crill rnua due to cav 



THIN SECTION 3 

WELL LOCATION: LSD 14-19-7-15 W4 

Southeast Taber 

COMPOS 

DEPTH: 906.6 metres 

STATUS: Oil Well 

GRAIN SIZE 

GRAINS= 76% 
POROSITY= 15% 
CEMENT= 9% 

RANGE : 0 . 2 5 mm TO 0 . 7 l mm ( me d i u m to co a r s e ) 
AVERAGE :0. 3 5 mm ( medium-grained) 

SORTING 

well-sorted 

s-ubar:g ar 

OTHER GRAIN FEATURES 
GRAIN CONTACTS 

FLOATING= 2% 
TANGENTIAL=l5% 
STRAIGHT=63% 
EMBAYED=20% 
MOSAIC= 0% 

S.R.F. are mainly sandstone (80%) with shale 
(17%) and chalcedony (3%) found within rock 
fragments and alone. Many grains exhibit 
metamorphic fabrics. The orientation is 
random and therefore primary. 

NO. OF GRAIN CONTACTS 
PER = 4 

Quartz occurs mainly as single grains; straight 
and undu ose extinction are equally common. 

CEMENT 

forms a thin film around 
and completely fills some 

Clay distribution is 
uniform; clay is most abun­

around the chert grains. Oil 
sorbed by the clays, impart­

a reddish-brown colour. 

Z OVERGROWTHS jut into 
space, cause rounded quartz 

ns to have a pseudoangularity 
rectangular outlines. 

r authigenic PYRITE occurs in 
arge patch, almost completely 

ing pore space 

POROSITY 

Although the porosity is 15%, the 
permeability is poor. The triangula -
shaped pore throats are blocked by 
grain contacts or clay. Some of 
.the irregularly-shaped pores appear 
secondary, although the evidence is 
not convincing. Several grains are 
fractured, creating minor secondary 
porosity. The fractures are not 
filled by cement. 

ere are micros== ic lenses of fi er quartz-rich layers and 
coarser chert and S.R.F.-rich layers. Clay cement is more 
ab n ant in the c ert and S.R.F. lenses. Quartz overgro t s 
are artzose lenses. 



THIN SECT 4 

WELL LOCATION: LSD 12-30-7-15 W4 

Southeast Taber 

POROSITY= 

GR~IN COMPOSITION 

QUARTZ= 
CHERT= 

GRAIN 

FLOATING= 
TANGENTIAL= 
STRAIGHT= 
EMBAYED= 
MOSAIC= 

NO. OF GRAIN CONTACTS 

CEMENT 

DEPTH: 9 7 2. 7 metres 

STATUS: Dry 

GRAIN SIZE 

mm TO rnm 
mm ( 

SORTING 

OTHER GRAIN FEATURES 

POROSITY 

This slide is contaRinated by drilling mud and therefore 
it is not possible to obtain reliable data. 



THIN SECTION 5 

WELL LOCATION: LSD 12-30-7-15 W4 
Southeast Taber 

COMPOS 

DEPTH: 983.7 metres 

STATUS: Dry 

SIZE 

GRAINS= 80% 
POROSITY= 4% 
CEMENT= 16% 

RANGE: 0.14rnm TO 1.14 rnm (fine to v. coarse) 
AVERAGE: 0.57rnm (coarse-grained) 

SORTING 
IT ION 

moderately-sorted 

subro nded to well rounded 

OTHER GRAIN FEATURES GRAIN CONTACTS 

FLOATING= 5% 
TANGENTIAL= 10% 
STRAIGHT= 60% 
EMBAYED= 25% 
MOSAIC= 0% 

NO. OF GRAIN CONTACTS 
PER GRAIN = 4 

S.R.F. are very quartzose; it is somewhat 
arbitrary as to when they should be called 
chert. If clays or laminations are present 
they are called S.R.F. In some, a meta­
morphic fabric is defined by muscovite. 
Most S.R.F. are very fine sandstone. 

Quartz grains have 80% straight, 20% undulos~ 
extinction. 

CEMENT 
6% CALCITE cement is clearly 2° 
(corrodes qtz, oversized pores, 
floating grains, elongate pores, 
inhomogenobs packing). Half is 
iron-rich (staining blue, coarser), 
half is iron-free (staining pink). 
Reverse zoning sometimes present. 

6% CLAY plugs pore throats, assoc. 
with v. small qtz grains (break­
down of chert?), forms film around 
some grains. 

4% QUARTZ OVERGROWTHS 

POROSITY 
4%-porosity is irregularly-shaped, 
some pores are elongate, of 
different sizes, at least some is 
2°, porosity is probably not 
effective. Only minor pressure 
solution effects. 



THIN SECT ION 6 

WELL LOCATION: LSD 12-30-7-15 W4 

Southeast Taber 

COMPOS 

DEPTH:987.7 metres 

STATUS: Dry 

GRAIN SIZE 

GRAINS= 70% 
POROSITY= 15% 
CEMENT=l5% 

RANGE: 0.29mm TOl.O mm (medium to coarse) 
AVERAGE: 0. 57 mm (coarse) 

SORTING 

e 1-sorted 

c::~RT= ::= 

v: e l l r o n d e d 

OTHER GRAIN FEATURES GRAIN CONTACTS 

FLOATING=lO% 
TANGENTIAL= 25% 
STRAIGHT= 60% 
EMBAYED= 5% 
MOSAIC= 0% 

S.R.F. are very quartzose (quartzite fragments), 
some have a mosaic texture. 

Quartz grains have 80% straight extinction and 
20% undulose extinction. 

NO. OF GRAIN CONTACTS 
PER GRAIN = 3 

CEMENT 

9% CLAY sometimes occurs around 
embayed quartz (perhaps it came 
after the _dissolution of calcite). 

4% DOLOMITE cement has traces of 
iron. 

2% QUARTZ OVERGROWTHS 

trace of PYRITE cement fills some 
fractures and pores. 

POROSITY 

15% porosity, most is secondary 
(elongate, floating grains, very 
irregular shape and size). 
Permeability is poor, clays block 
pore throats. 

COMHENTS: Quar--c.z c ergro ths are relatively cor:-1mon in this s ide. 
This probably y this slide looks so well rounded. 



THIN SECTION 7 (Sawtooth Sandstone) DEPTH: 966.8 metres 

WELL LOCATION:LSD 2-36-8-16 W4 STATUS: Dry 

Southeast Taber 

GRli.IN SIZE COMPOSITION 

GRAINS= 
POROSITY= 2~% 
CEMENT= 

RANGE:0.07 mm TO 0.57mm (v. fine to coarse) 
AVERAGE:0.25 mm (medium-grained) 

GRAIN COMPOS 

Z= 98% 

GRAIN CONTACTS 

FLOATING= 7% 
TANGENTIAL= 13% 
STRAIGHT= 65% 
EMBAYED= 15% 
MOSAIC= 0% 

NO. OF GRAIN CONTACTS 
PER GRAIN = 4 

CEMENT 

2% QUARTZ OVERGROWTHS: not as 
abundant as in Ellerslie sand­
stones, though overgrowths may 
have been dissolved) 

2% CLAYS: form a thin film 
around some grains 

SORTING 

very 1 sorted 

corroded s ici 

OTHER GRAIN FEATURES 

S.R.F. are shale and quartzite; they 
abundant pyrite 

POROSITY 

24% porosity: at least some 
appear secondary (enlarged pores, 
irregular shape and size of pores) 

_____ S: These S oth Sancstones are Ii.l.UCh nore R,ature textural 
and mineral cal ) than Ellerslie Sandstones. 



THIN SECTION 8 (Conglomeratic base DEPTH: 966.0 metres 
of Ellerslie Sandstone) 

WELL LOCATION: LSD 2-36-8-16 W4 STATUS: Dry 

COMPOS 

GRXiiNS= 94% 
POROSITY= 1% 
CEMENT= 5% 

= 

Southeast Taber 

GRAIN SIZE 

0.14mffi 28.6 mm (fine sand to 
AVERAGE: -- mm (conglomerate) 

SORTING 

s 
very poorly sorted 

well rounded to angu ar where 

OTHER GRAIN FEATURES 

The largest clasts are chert and S.R.F. 

e) 

GRAIN CONTACTS 

FLOATING= O% 
TANGENTIAL= 2% 
STRAIGHT= 33% 
EMBAYED= 65% 
MOSAIC=O% 

NO. OF GRAIN CONTACTS 
PER GRAIN = 6 

The S.R.F. are: poorly sorted quartzose 
sandstone; well sorted sandstone with 55% 
quartz, 20% shale as clasts, 25% shale 
matrix; shale with a lineation which "flows 11 

around harder quartz grains muscovite 
defines foliation); it forms solution 
seams. 

CEMENT 

4% CLAYS: some may be deformed 
clasts, some may be detrital. 
They almost completely fill the 
porosity. 

1% QUARTZ OVERGROWTHS are much 
less common than in other slides. 
Many may have been dissolved at 
contacts. 

COJ,1HENTS: i es are ery 

POROSITY 

1% porosity mainly due to the 
microporosity generated by intra-: 
granular porosity of a S.R.F. 
within a S.R.F. Some apparent 
porosity is caused by plucking. 

s are common ---7 sediment 
, stretched-out 

ected to severe 
mechanical and chemical 



THIN SECTION 9 

WELL LOCATION: LSD 2-36-8-16 W4 

Southeast Taber 

COMPOSITION 

DEPTH:963.7 metres 

STATUS: Dry 

SIZE 

88% 
POROSITY= 1% 
CEMENT= 11% 

RANGE: 0. 03 mm TO 0. 57 mm (medium silt to coars ) 
AVERAGE: 0 .14 mm ( fine sandstone) 

GRAIN 

FLOATING= 20% (in clay & pyrite) 
TANGENTIAL= 40% 
STRAIGHT= 35% 
EMBAYED= 5% 
MOSAIC= 0% 

NO. OF GRAIN CONTACTS 
PER GRAIN = 2 to 3 

CEMENT 

5% PYRITE CEMENT: anhedral, in 
patches, replacing something;­
very corroded floating grains 
within it;some pyrite is evenly 
distributed within the clay as 
smaller, rounded crystals. 

5% CLAYS: some is reddish, pore 
filling, some may be detrital or 
from the breakdown of S.R.F. · 

1% QUARTZ OVERGROWTHS 

v. minor DOLOMITE CEMENT 

SORTING 

poor1y sorted 

l to corroded 

OTHER GRAIN FEATURES 

Quartz occurs as mianly single crys­
tals, 60% straight extinuishing, 40% 
with undulose extinction. Some are 
mosaic, polycrystalline. Quartz is 
corroded by pyrite. 

S.R.F. are sandstones with a clay 
and artzite 

POROSITY 

1% porosity is secondary. (pores 
are larger than grains, irregular 
size and shape of pores, only 
one main patch of porosity and 
one very thin, very long streak 
of porosity) . 

te ot of fractured s. 



THIN SECTION 10 DEPTH: 962.1 metres 

WELL LOCATION: LSD 2-36-8-16 W4 

Southeast Taber 

STATUS: Dry 

GRAIN SIZE COMPOSITION 

GRAINS= 70% 
POROSITY= 22% 
CEHENT= 8% 

RANGE:0.14 mm TO 0.8 to coarse sand) 
AVERAGE:0.43 mm (medium sandstone) 

GRAIN CONTACTS 

FLOATING= 10% 
TANGENTIAL= 5% 
STRAIGHT= 35% 
EMBAYED= 50% 
MOSAIC= 0% 

NO. OF GRAIN CONTACTS 
PER GRAIN =highly variable, 

average = 5 

CE!v1ENT 

SORTING 

well sorted 

I 2 

and corroded quartz grains make them 
appear subangular 

OTHER GRAIN FEATURES 

Quartz is highly fractured though no 
porosity is generated (mechanical com~ 
paction occured before the inhibiting 
effect of cements). 75% straight, 25% 
strongly undulose extinction. Most are 
single grains, few are polycrystalline. 

are stone, a few are 
grained sandstone. 

POROSITY 

8% QUARTZ OVERGROWTHS: weld many 
of the quartz grains together 

Excellent (22%) porosity, at least 
some is secondary (irregular shape 
and size of porosity, oversized 
pores, floating grains), very v. minor PYRITE 
good permeability 

s is a poor section· there are many air bubble 
around gr J_J.J.LL_L.Lil-~ 



THIN SECTION 11 

WELL LOCATION:LSD 2-36-8-16 W4 

Southeast Taber 

COMPOS 

DEPTH: 955.8 metres 

STJI.TUS: Dry 

GRAIN SIZE 

GRAINS= 87% 
POROSITY= 6% 
CE!,lENT= 7% 

RANGE: 0.07mm TO 0.86mm (v. fine to coarse) 
AVERAGE:0.29 mm (medium sandstone) 

GRAIN CONTACTS 

FLOATING= 0% 
TANGENTIAL= 25% 
STRAIGHT= 45% 
EMBAYED= 30% 
MOSAIC= 0% 

NO. OF GRAIN CONTACTS 
PER GRAIN = 6 

CEMENT 

5% CLAYS: line pores and com­
pletely fill porosity around 
smaller grains. 

2% QUARTZ OVERGROWTHS 

v. minor PYRITE replacement 

SORTING 

moderat sorted 

moderat to well rounded 

OTHER GRAIN FEATURES 

Quartz grains are quite fractured, al­
though no microporosity is created~ 
occurs in single grains with straight 
to slightly undulose extinction. 

S .. R.F. are 
siltstone, 
foliation. 

ly v. fine sandstone or 
some have a metamorphic 

POROSITY 

6% porosity: the small pores are 
fairly evenly distributed. They 
~re triangular to irregular in 
shape. Some is probably secondary 
since there are molds of replace­
ment along grain contacts. 

There is a long, thin, reddish c ant 

e is a ee of cal 



THIN SECTION 12 

WELL LOCATION: LSD 14-9-8-15 W4 

Chin Coulee 

COMPOS 

DEPTH: see core description 

STATUS:Oil Well 

GRAIN SIZE 

GRAINS= 84% 
POROSITY= 10% 
CEMENT= 6% 

0.14 mm TO 0. 57 mm (fine to coarse) 
AVERAGE: 0. 28 mm ( medi urn sandstone) 

= -c; 

O?E~R== 

GRAIN CONTACTS 

FLOATING= 2% 
TANGENTIAL= 35% 
STRAIGHT= 53% 
EMBAYED= 10% 
MOSAIC= 0% 

NO. OF GRAIN CONTACTS 
PER GRAIN = 5 

CEMENT 

SORTING 

\vell sorted 

subrounded 

OTHER GRAIN FEATURES 

Quartz is slightly corroded in places, 
most is slightly undulose, most is 
monocrystalline, some polycrystalline. 

S.R.F. are v. fine quartzose sandstones 
and shale. 

POROSITY 

5% CLAYS are distributed evenly 
throughout, occuring around grain~ 
and in pore throats. 

10% porosity, some is secondary 
(molds of rim cement)! it was 
probably generated py the dis­
solution of ferrous calcite cement, 
remnants of calcite seen. 1% QUARTZ OVERGROWTHS: not 

conspicuous 

v. minor FERROUS CALCITE 

CO!·tMENTS: Sone of this thin section is drill mud due to caving. 



THIN SECTION 13 

WELL LOCATION: LSD 14-9-8-15 W4 

Chin Coulee 

COMPOS 

GRAINS= 
POROSITY= 
CEMENT= 

GRAIN COMPOSITION 

Z= 

--
"- ----

GRAIN CONTACTS 

FLOATING= 
TANGENTIAL= 
STRAIGHT= 
EMBAYED= 
MOSAIC= 

NO. OF G~~IN CONTACTS 
PER GRAIN = 

CEMENT 

RANGE: 
AVERAGE: 

accurate descr on. 

DEPTH: see core description 

STATUS: Oil \'fell 

GRAIN SIZE 

mm TO 
mm ( 

mm 

SORTING 

OTHER GRAIN FEATURES 

POROSITY 

fr 



THIN SECTION 14 

WELL LOCATION: LSD 14-9-8-15 W4 

Chin Coulee 

COMPOS 

DEPTH: see core description 

STATUS: Oil Well 

GRAIN SIZE 

GRAINS= 69% 
POROSITY= 20% 
CEMENT= 11% 

RANGE: 0.14mffi TO 0.57mrn (fine to coarse) 
AVERAGE:0.28 mm (medium-grained sandstone) 

GRAIN CONTACTS 

FLOATING= 2% 
TANGENTIAL= 40% 
STRAIGHT= 48% 
EMBAYED= 10% 
HOSAIC= 0% 

NO. OF GRAIN CONTACTS 
PER = 3 

CE.MENT 

3% CALCITE CEMENT: occurs in 
patches throughout the slide. 

SORTING 

well sorted 

OTHER GRAIN FEATURES 

Quartz is corroded in places, both next 
to pores and next to calcite. 40% is 
polycrystalline, 60% slightly undulose 
single grains. 

S.R.F. are fine-grained sandstone, some 
contain muscovite. 

POROSITY 

Porosity appears secondary (over­
sized pores, irregular shape and 
size of pores, clay outlines pores) 

4% CLAY: outlines some pore 
space as if it came before the 
generation of secondary porosity. 
It is hydrocarbon stained. 

Permeability is fairly good as 
well. 

4% QUARTZ OVERGROWTHS: some v. 
spectacular 



THIN SECTION 15 DEPTH: 872.6 metres 

WELL LSD 14-16-7-14 W4 STATUS: Oil Well 

Chin Coulee 

COMPOSITION 

GRAINS= 70% 
POROSITY::::O% 
CEMENT= 30% 

GRAIN 

FLOATING= 10% 
TANGENTIAL=25% 
STRAIGHT= 50% 
EMBAYED= 15% 
MOSAIC=O% 

NO. OF GRAIN CONTACTS 
PER = 3 

CEMENT 

GRAIN SIZE 

RANGE: 0. 28 mm TO 2.14 mm (ned. sand to granule) 
AVERAGE: 0. 71 mm (coarse sandstone) 

SORTING 

poor to noderate 

~ -
---~----

ar 

OTHER GRAIN FEATURES 

Chert is almost quartzite, some has re­
crystalized patches, some is in veins. 

S.R.F. are v. quartzose sandstones and 
shale with some metamorphic fabric. 

Quartz has straight to slightly undulose 
extinction. 

POROSITY 

28% CALCITE CEMENT: in large, 
anhedral patches 

No porosity 

2% QUARTZ OVERGROWTHS, 

s f calcite-fi fractures .. 



THIN SECTION 16 

WELL LOCATION: LSD 14-16-7-14 W4 

Chin Coulee 

COMPOSITION 

DEPTH: 872.0 Qetres 

STATUS: Oil Well 

GRAIN SIZE 

82% 
POROSITY= 6% 
CEMENT= 12% 

: 0 .. 14 mm TO 0. 5 7mm (fine to coarse) 
: 0. 21 mm ( fine-grained sandstone) 

SORTING 

1 sorted 

OTHER GRAIN FEATURES GRAIN CONTACTS 

FLOATING= 15% 
TANGENTIAL= 30% 
STRAIGHT= SO% 
EMBAYED= 5% 
MOSAIC= 0% 

Quartz is quite corroded; most has straight 
to slightly undulose extinction, some is 
polycrystalline. 

NO. OF GRAIN CONTACTS 
PER = 2 

CEMENT 

8% CLAY: completely fills the 
pore space in parts of the thin 
section 

4% QUARTZ OVERGROWTHS 

trace FERROUS CALCITE 

v. minor PYRITE 

are shale and very quartzose sand-

POROSITY 

6% porosity occurs mostly around 
quartz overgrowths. It is not 
very evenly distributed. Traces 
of calcite cement are found near 
pores. The porosity is probably 
secondary, from the dissolution 
of ferrous calcite. 



THIN 17 DEPTH: 869.0 Qetres 

WELL LOCATION: LSD 14-16-7-14 W4 

Chin Coulee 

STATUS: Oil Well 

GRAIN SIZE 

GRAINS= 82% 
POROSITY= 5% 
CE11ENT= 1 

0 .14 mm TO 0. 57 mm (fine to coarse) 
AVERAGE: 0. 28 mm (medium-grained sandstone) 

GRAIN CONTACTS 

FLOATING= 15% 
TANGENTIAL= 30% 
STRAIGHT= 50% 
E.MBAYED=5% 
MOSAIC= 0% 

NO. OF GRAIN CONTACTS 
PER GRAIN = 2 

CEMENT 

SORTING 

1 sorted 

OTHER GRAIN FEATURES 

Quartz is corroded in places, it occurs 
mostly as single grains with straight 
to slightly undulose extinction, some 
is polycrystalline. 

S.R.F. are shale and very quartzose 
sandstone. 

POROSITY 

8% CLAY: completely fills the 
pore space in parts of the slide. 

5% porosity is probably secondary 
(oversized pores, variable size 
and shape of pores, some elongate 
pores, traces of calcite found 
around pores) 

4% QUARTZ OVERGROWTHS 

1% FERROUS CALCITE clearly 
corrodes some quartz. 

s 2 poor slide­
there is some c 
thi2 section 16 exc 

or g.:::-a.li"'~s is c 
This thin section is very 
that the:--e s 

cemen and hence less porosi 

and 
similar 

e calci 



THIN SECTION 18 (conglomerate) 

WELL LOCATION: LSD 11-30-7-14 W4 

Chin Coulee 

COMPOS of ,,.. . 
.A. • 

DEPTH: 956.2 metres 

STATUS: Oil Well 

GRAIN SIZE 

GRAINS= 79% 
POROSITY= 10% 
CEMENT= 11% 

0.2~m T035.7 mm (medium sand to 
AVERAGE: 1. 57 mm ( v. coarse sandstone) 

e) 

SORTING 

very poorly sorted 

10.er: s, ducti deforwed. subangular 

OTHER GRAIN FEATURES GRAIN CONTACTS 

FLOATING= 5% 
TANGENTIAL= 35% 
STRAIGHT= 55% 
EMBrYED= 5% 

Quartz occurs maily as single grains, 60% 
has undulose, 40% has straight extinction. 

MOS -c= 0% Chert tends to be larger and more angular 
quartz. 

NO. OF GRAIN CONTACTS 
GRAIN = 4 

S.R.F. are shale. 

CEMENT 

9% CLAY: some is probably detrita 
or from the breakdown of chert 
or shale--two colours of clay are 
present. 

2% QUARTZ OVERGROWTHS 

Grain fr is 
altered chert with 

wac}::.e . 

POROSITY 

10% porosity within cements, 
could be primary or secondary. 
Also, very minor microporosity 
found within clasts. No effective 
porosity. 

common. Conglomeratic clasts are: 
clays; c sandstone 



THIN SECTION 19 DEPTH: 955.0 metres 

WELL LOCATION: LSD 11-30-7-14 W4 STATUS: Oil Well 

Chin Coulee 

COMPOS 

GRAINS= 73% 
POROSITY=l5% 
CEMENT= 12% 

ec~ 

car~onaceous fra9~ents 

GRAIN CONTACTS 

FLOATING= 0% 
TANGENTIAL= 25% 
STRAIGHT=60% 
EMBAYED= 15% 
MOSAIC= 0% 

NO. OF GRAIN CONTACTS 
PER GRAIN = 4 

CEMENT 

GRJ\IN SIZE 

RANGE: 0. 28 mm TO 1.14nm (medium to v. coar 
AVERAGE: 0. 71 mm ( coarse sandstone) 

l 

SORTING 

noderat sorted 

ar 

OTHER GRAIN FEATURES 

Quartz grains are more rounded than chert 
grains. Most quartz occurs as single 
grains with straight to slightly undulose 
extinction. It is corroded. 

S.R F. are very quartzose sandstone (or 
quar zite) and shale. 

POROSITY 

10% CLAYS: oil stained, line 
pore space and completely fill 
the porosity in places. 

15% porosity is both primary and 
secondary. Secondary porosity is 
evidenced by partial replacement 
of quartz, followed by dissolution 
of the calcite. 2% QUARTZ OVERGROWTHS 

Grains are fractured. 



THIN SECTION 20 

WELL LOCATION: LSD 11-30-7-14 W4 

Chin Coule~ 

DEPTH: 948.0 metres 

STATUS: Oil Well 

GRAIN SIZE IT ION 

GRAINS= 75% 
POROSITY= 10% 

RANGE: 0 .1L1 nun TO 1. 00 rnm ( fine to coarse) 
AVERAGE: 0. 57 rom ( coarse sandstone) 

15% 

GRAIN 

FLOATING= 10% 
TANGENTIAL= 50% 
STRAIGHT= 35% 
EMBAYED= 5% 
MOSAIC= 0% 

NO. OF GRAIN CONTACTS 
PER GRAIN = 3 

CEMENT 

SORTING 

1 sorted 

,~.....,.--

c ·--------

subrounded 

OTHER GRAIN 

Quartz grains are more rounded than 
chert grains. 

S.R.F. are shale. 

Chert grains contain abundant pyrite. 

POROSITY 

10% CLAYS: oil stained, complete! 
fill porosity in much of the 
slide. 

Secondary porosity is clearly 
created- by the dissolution of 
calcite cement. Evidence: 

2% QUARTZ OVERGROWTHS 

3% CALCITE CEMENT: both ferrous 
and non-ferrous, clearly re­
placing quartz, reverse zoning. 

Grai frac s e 

elongate pores, partially replaced 
quartz, remnant calcite cement 
"floating" in pores, oversized 
pores, irregular size and shape 
of pores. 

S.orne microporosity is created by 
fractured quartz grains. 



THIN SECTION 21 (Basal Conglonerate) DEPTH: 976.9 wetres 

WELL LOCATION: LSD 10-7-8-15 STATUS: Dry 

Southeast Taber 

COMPOS 

CEMENT= 1 

GRAIN 

FLOATING= 10% 
TANGENTIAL= 15% 
STRAIGHT=30% 
EMBAYED=30% 
MOSAIC=l5% 

NO. OF GRAIN CONTACTS 
PER = 6 

CEMENT 

8% CLAY 

GRAIN SIZE 

: . 0 TO 0. 86 nun ( v.. fine to coarse) 
AVERAGE: 0. 43 nun (medium-grained sandstone) 

SORTING 

sorted 

ari e to ar 
corrosion and z overgrowths) 

OTHER GRAIN FEATURES 

Quartz occurs in two size fractions-bi­
modal. The smaller quartz grains are 
v. much smaller than the chert. Most 
quartz has undulose extinction. 

Chert contains abundant pyrite. 

POROSITY 

3% CALCITE CEMENT: non-ferrous, 
corrodes quartz, rather unevenly 
distributed. 

This i~ a tight sandstone, although 
some microporosity is found within 
large clasts and there is very 
minor irreducible lamellar porosity. 

4% QUARTZ OVERGROWTHS 
A separate thin section of a larger 
(~1 em) clast shows it is a very 
quartzose, recrystallized, meta­
morphosed sandstone. 

s ~lue-- s sfu 
These holes looked like 



THIN SECTION 22 DEPTH: 974.7 metres 

WELL LOCATION: LSD 10-7-8-15 W4 

Southeast Taber 

STATUS: Dry 

COMPOS I 

GRAINS= 60% 
POROSITY= 3% 
CEMENT= 37% 

GRAIN CONTACTS 

FLOATING=lO% 
TANGENTIAL=40% 
STRAIGHT=45% 
EMBAYED= 5% 
MOSAIC=O% 

NO. OF GRAIN CONTACTS 
PER GRAIN = 4 

CEMENT 

5% QUARTZ OVERGROWTHS 

3% CLAYS 

GRAIN SIZE 

Rl\NGE: 0. 14 mm TO 0. 8 5 mm to coarse) 
AVERAGE: 0. 43 mm ( medium-grained sandstone) 

SORTING 

moderat sorted 

subrounded 

OTHER GRAIN FEATURES 

S.R.F. are mostly shale and quartzite. 

Quartz occurs mainly in single grains 
with 80% straight, 20% slightly undulose 
extinction. 

POROSITY 

3% porosity found within partially 
calcite-cemented pores. 

29% CALCITE CEMENT: large portion~­
are optically continuous, clearly 
replacing quartz in places. 

COMNEN S: 



THIN SECTION 23 

WELL LOCATION: LSD 10-7-8-15 

Southeast Taber 

DEPTH: 973.2 metres 

STATUS: Dry 

GRAIN SIZE 

RANGE: 0. 01 rnm TO 0 .. 13mm 
AVERAGE: 0. 04 mm (coarse silt) 

sil.t to fine 
sandstone) 

GRAIN CONTACTS 

FLOATING= O% 
TANGENTIAL=5% 
STRAIGHT= 50% 
EMBAYED= 25% 
MOSAIC= 20% 

NO. OF GRAIN 
PER GRAIN = 6 

CEMENT 

SORTING 

sorted 

corroded, ar 

OTHER GRAIN FEATURES 

The very fine quartz appears recrystal­
lized but probably is not because: 
some sand-sized quartz shows no sign of 
strain; polygonal grain boundaries are 
not ; quartz occur 
on some rounded (detrital) grains. 

POROSITY 

10% CALCITE CEMENT: both ferrous 
and non-ferrous, occurs in 
patches. 

7% porosity. Individual pores are 
so small they would not constitute 
effective porosity. Porosity is 
probably secondary because: pores 
have an irregular size and shape, 
they are unevenly distributed just 
as calcite cement is. 

4% CLAYS 

6% QUARTZ OVERGROWTHS 

minor authigenic PYRITE 



THIN 24 

WELL LOCATION: LSD 5-6-8-15 

Southeast Taber 

DEPTH: 980.2 metres 

STATUS: Oil Well 

GRA..IN SIZE 

=87 % 
POROSITY= 2% 
CEMENT= 

RANGE:0.07 mm TO 
AVERAGE:0.28 mm 

~- fine to v. coarse) 
ained sandstone) 

assoc. with 
GRAIN CONTACTS 

SORTING 

very poor sorted 

- --
----~-----

ar 

OTHER GRAIN FEATURES 
FLOATING= 25% 
TANGENTIAL= 20% 
STRAIGHT= 25% 
EMBAYED= 30% 
MOSAIC= 0% 

Quartz is very fractured, most are straight 
extinguishing single grains. 

NO. OF GRAIN 
PER GRAIN =variable, -"'-'4 

CEMENT 

7% CLAY 

2% QUARTZ OVERGROWTHS 

2% NON-FERROUS CALCITE CEMENT: 
acing quartz and cementing 
pore space and replacing 
plant fragments. 

of er material 
coarser bedload material 

very artzose (almost quartzite 
z wacke. 

POROSITY 

2% porosity, no permeability. 
Porosity occurs along edges of 
red, carbonaceous plant fragments 
and is created by dissolution of 
calcite cement. 

matter 



THIN SECTION 25 

WELL LOCATION: LSD 5-6-8-15 W4 

Southeast Taber 

COMPOS 

DEPTH: see core description 

STATUS: Oil Well 

GRAIN SIZE 

GRAINS= 78% 
POROSITY= 12% 
CEMENT= 

RANGE: 0.14rr~ TO 
AVERAGE: 0.43rr~ 

e to coarse) 
sandstone) 

GRAIN CONTACTS 

FLOATING=O% 
TANGENTIAL=20% 
STRAIGHT= 60% 
EMBAYED= 20% 
MOSAIC=O% 

NO. OF GRAIN 
PER GRAIN = 4 

CEMENT 

6% CLAYS are oil-stained 

4% QUARTZ OVERGROWTHS 

SORTING 

1 sorted 

ar 

OTHER GRAIN FEATURES 

S.R.F. are shale and quartzite and 
quartzose wackes and rare chalcedony 

mostly as single grains 
undulose extinction. 

POROSITY 

12% porosity and probably fairly 
good permeability. Nuch of the 
porosity occurs next to corroded 
quartz grains and is probably 
secondary. 

e 



THIN 26 DEPTH: see core description 

WELL : LSD 5-6-8-15 W4 STATUS: Oil 

Taber 

COMPOS GRAIN SIZE 

RANGE: 0 .14 mm TO 0. 9 to coarse) 
sandstone) AVERAGE : 0 . 4 7 mm 

CEiv1ENT= 10% 

= 

GRAIN s 
FLOATING= 0% 
TANGENTIAL=20% 
STRAIGHT=55% (mainly due to 
EMBAYED=25% qtz. overgrowths) 
MOSAIC=O% 

NO. OF GRAIN CONTACTS 
PER GRAIN = 4 

CEMENT 

7% QUARTZ OVERGROWTHS: 2 phases 

3% CLAY 

SORTING 

\>lell sorted 

subrounded 

OTHER GRAIN FEATURES 

S.R.F. are shale and quartzose sand­
stone. 

occurs mainly as single grains 
to slightly se 

extinction. About 15% is polycrys­
talline. 

POROSITY 

Excellent porosity and permeability. 
At least some of the porosity is 
secondary. Some quartz grains and 
overgrowths are corroded (quartz is 
preferentially corroded as opposed 
to overgrowths). A second gener­
ation of overgrowths masks much 
of the dissolution. 

z is sli fractured. 



 

 

 

 

 

 

 

 

 

Appendix D: 

 



1. 

Appendix D 

erslie Sand Isolith 

us a ation of two s of isolith maps. 

generated 

The first 

s o_r s f sand-

structur maps. Where the c s sected, the sand 

thickness was calculated by the difference of contour 

line values. This provided additional data points so that 

the combination of the two maps is as accurate as possible 

with existing well control. 

2. Fourth Order Residuals 

s 10 and 11) 

The two residual maps were produced a computer utilizing 

trend surface analysis equations. The regional "dip" or 
I 

surface is subtracted from the present-day structure to 

arrive at the map. With increasingly higher order residuals 

the regional "dip11 varies from a plane to a surface with 

success~vely more three dimensional character. 

~REGIONAL "'OIP"' 

f- PRESeNt-DAY 'S"TRIJCTlJ~E 

COMPUiEO VALUe 

In this way, the paleogeography of Jurassic time (Figure 10) 

is seen before the regional tilt was imposed by post-Jurassic 

movement on the ss Arch. 

c _s r al 

the Jurassic struc e. Then the i is from 
feren es faces 
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