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ABSTRACT 

The Viking Formation in the Crystal field contains a linear sandstone

conglomerate deposit which attains thicknesses of 30 m and is aligned in a north-south 

direction. The thickness and alignment trends of this reservoir 'sand' body contrast 

sharply with other established Viking sandstone reservoirs, which are generally much 

thinner and oriented more in a northwest-southeast direction. Another contrasting 

feature of Crystal compared to other Viking oil fields, is that the producing reservoir 

consists of two distinct, hydrodynamically-separated oil pools ('A' and 'H' pool). The 

Crystal Viking 'A' pool contains ninety-six percent of the estimated recoverable 

reserves of 5.8 x 10 6 m 3 , with the 'H' pool being situated higher stratigraphically, and 

partially overlapping the main producing zone on the western side. 

Two major facies constitute the Viking Formation at Crystal, channel and 

estuary-bay fill. The combined association of the two facies represents an estuarine 

tidal channel-bay complex. Detailed log and core correlations indicate that: 1) the 

estuarine channel-bay complex is unconformable with underlying and adjacent innner 

shelf-lower shoreface deposits of the regional Viking facies and; 2) the linear reservoir 

sand body consists of four depositional units; the lower three units are representative 

of successsive and partially-superimposed channel-fill stages (A, B, C), and the 

uppermost unit (H) is a shallow channel-bar deposit representative of the final episode 

of estuary bay-fill deposition. The multistage channel depositional events are 

interpreted to be the record of progressive estuarine valley fill under conditions of 

rising sea level, with each channel depositional stage corresponding to a stillstand 

during an overall transgressive period. Each channel stage modified the estuary on the 

eastern side while subtidal estuary-fill muddy deposits accumulated as facies 

equivalents to the channel-fill deposits, on the western side. The superimposed 

channel-fill deposits (A, 8, C), constitute the bulk of the reservoir and form the 

Crystal Viking 'A' pool, whereas the shallow channel-bar deposits (H) constitute the 

much smaller producing zone of the Crystal Viking 'H' pool. 



The occurrence of two separate pools, and the variability in reservoir capacity, 

continuity and performance trends of the 'A' pool, are controlled directly by 

depositional factors. The depositional model of progressive estuarine valley fill under 

transgressive conditions readily explains the presence of the 'H' pool as a discrete 

reservoir separated from the main oil-bearing 'A' zone pool. The highly productive 

wells of the 'A' pool correspond to specific channel stage deposits, or are situated in 

the areas where channel deposits of successive stages are highly superimposed. In 

contrast, marginally productive wells and poor reservoir communication between 

producing wells, occur in the are as where the diff erent channel-stage deposits are 

shown to diverge. Given the observed relationship between depositional trends and 

overall reservoir behavior, it is apparent that facies distribution and channel-stage 

geometries must be considered during both the planning and evaluation phases of any 

secondary recovery scheme. 
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INTRODUCTION 

Study area 

The Cystal Viking Field is situated in Tps. 45 and 46, Rgs. 3 and 4W5, some 

25 km north and 80 km west, of the Gilby-Bentley and Joarcam Viking oil-producing 

trends respectively (Fig. 1). The Crystal field is the most recent significant Viking oil 

find, having been discovered in the fall of 1978. The original discovery well 

(6-7-46-3W5) encountered a thick, but apparently low-porosity sand interval which 

was not tested or cored, but thought to be gas-bearing as other previous wells in the 

area. The 6-7 well was cased for later completion as a gas well. In early 1979 a 

subsequent well (3-8-46-3W5), situated on the eastern side of the present field 

(Fig. 2), yielded 400 m of oil on drill-stem testing, and was completed as an oil well. 

This prompted a second 'look' at the 6-7 well, and it was subsequently completed, also 

as a producing oil well. The next well to be drilled was in 1981 at location 

13-5-46-3W5, on the eastern limit of the present field. This well also yielded oil, and 

development drilling began in earnest in 1981. The result is a fairly substantial 

producing field with estimated recoverable reserves totalling 5.8 x 10 6 m 3 from two 

separate pools, 'A' and 'H' pool (Fig. 2). Ninety-six percent of these recoverable 

reserves are contained within the 'A' pool. 

The Crystal field is rather unique compared to older established Viking oil fields 

such as Joffre, Gilby-Bentley and Provost (Love, 1955, 1960; Koldijk, 1976; Lerand and 

Thompson, 1976; Alho et al., 1977), in that the reservoir sand body is over 30 m thick 

and elongated in a north-south direction (Fig. 3). The other Viking oil fields are 

elongated either northwest-southeast or west northwest-east southeast and cover 

much larger areas, with reservoir zones being in the order of 5 m thick, or less. 

Another unique feature of Crystal relative to other Viking oil-bearing fields is 

the occurrence of two separate oil pools, each with their own gas cap, situated 

adjacent to, and partially overlapping one another (figs. 4, 5). Gas of the 'H' pool is 
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Figure 3. Isopach map of total thickness of sandstone plus conglomerate litho{ acies 
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situated structurally lower than oil of the 'A' pool, and this is an unusual situation in 

sandstone stratigraphie traps of this type. 

Objectives 

The objectives of this study were as follows: 1) to develop a sedimentological 

model of the facies geometry and depositional environment of the Crystal Viking 

Formation through detailed microfacies sequence identification and correlation and, 

2) to evaluate this model with respect to depositional controls on continuity, and 

interna! geometry of the producing reservoir zone. A further objective presently being 

considered in concert with Westcoast Petroleum Ltd., is the utilization of this facies 

mapping study for assessing the primary recovery trends of the producing reservoir, 

and for evaluating any secondary recovery schemes presently being planned or in 

progress. 

Method and data base 

An extensive, high-quality, log and core data-base exists on the Crystal Viking 

field. This is due both to the recent discovery and development, and the unique 

reservoir complexities, of Crystal relative to other Viking oil fields. Cores are 

available from almost all of the wells within the field, along with corresponding 

conventional core-analysis data (~, K, Sw, Sor). A suite of high-quality geophysical 

logs (sanie, density, electrical) is also available for all wells. 

Core and mechanical logs from 140 wells were utilized during the course of this 

study. In this type of geological study it is necessary to examine well data adjacent to 

the Crystal pool boundaries, as well as within them. Sorne 110 of these wells lie within 

either the 'A' or 'H' pool boundaries. 

A total of 74 well cores were described in detail in litholog format (Appendix I), 

enabling the graphie delineation of vertical facies sequences and depositional stages. 

The facies sequences in cores were compared with the mechanical logs and with 

.) 

1 

1 
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conventional core analysis data, thus facilitating the identification and correlation of 

specific facies throughout the field. 

The log stratigraphie cross- sections, and various facies maps were constructed 

using a combination of mechanical logs, core lithologs, and porosity-permeability core 

analyses. All types of mechanical logs were utilized for determining the position of 

important marker beds, and facies unit thicknesses. 

Log stratigraphie cross-sections, designated A-A' to G'-G", are included as 

enclosures to this report, with the cross-section localities indicated on Figure 6. 

Detailed gamma-ray cross-section mosaics of the north and south parts of the field, 

are also included in the enclosures, with the mosaic section localities depicted in 

Figure 14. All of the maps occur in page-size format within the text, and in 

undraughted large scale format as separate enclosures. 

FACIES ANALYSIS 

The Viking Formation in the Crystal area can be grouped into three major facies 

based upon interpretation of lithofacies sequences in cores: 1) Regional facies, 

2) Channel facies and, 3) Estuary bay-fill facies. The term "regional facies" ref ers to 

the lithofacies sequence that characterizes the Viking Formation in the areas 

surrounding the Crystal field. Numerous studies indicate that the Viking Formation 

exhibits a relatively uniform facies sequence throughout many parts of south-central 

and central Alberta (Reinson et al, 1983; Reinson, 1984; Reinson and Foscolos, 

in press; Beaumont, 1984), including the region adjacent to the Crystal field. It is 

necessary to delineate what constitutes this 'normal' regional sequence in order to 

interpret the 'abnormal' Viking sequences that occur within the Crystal field. 

Regional facies 

The core illustrated in Figure 7, situated on the eastern margin of the Crystal 

field, is characteristic of the lithological sequence encountered in the Viking 

Formation throughout central and south-central Alberta. For the most part, the 

Î 
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regional Viking deposits consist of a series of coarsening-upward, bioturbated sandy 

mudstone to bioturbated muddy sandstone sequences. The bioturbated sandy 

mudstones are interpreted to represent offshore-transitional deposits, while the 

bioturbated muddy sandstones represent lower shoreface deposits resulting from 

progradation of the shoreface sediment wedge. Almost the entire formation is made 

up of four or five of these cyclic sequences, with the uppermost sequence often being 

capped by a 'clean', fine-grained shoreface bar sandstone lithofacies such as in the 

13-5 well (Figure 7). The shoreface bar sandstone forms a marginal oil and/or gas 

reservoir at many isolated localities throughout the region. A fourth lithofacies, 

laminated to bioturbated sandstone-mudstone, though not present in all cored 

sequences, is a variant of the bioturbated muddy sandstone lithofacies (i.e: 

8-7-46-3W5, Appendix I). Where present, it overlies and interbeds with bioturbated 

muddy sandstones, and represents the gradational interval between the bioturbated 

muddy sandstones and succeeding 'clean' bar sandstone deposits. 

The cyclic coarsening-upward sequences of the regional Viking deposits impart a 

distinct log signature with the top of each cycle being expressed by a pronounced 'kick' 

on the gamma-ray log (Fig. 7). These kicks provide extremely useful markers for log-

correlation purposes (i.e. see log cross-sections, marker B). Present within the 

regional Viking sequence are two bentonite layers, less than 1 cm thick, which give a 

characteristic 'double kick' on the gamma-ray log (Fig. 7). This kick was also used as a 

correlative marker and is designated 'bentonite marker' on the correlative cross

sections. A third correlative log marker, termed 'marker A' on the cross-sections, 

corresponds to another thin bentonite layer situated near the base of the formation. 

Estuarine channel facies 

Based on detailed examination of cores throughout the field, the Crystal sand 

body is interpreted as a multistage estuarine channel-fill deposit. The deposit consists 

of several channel-associated lithofacies including conglomerate, conglomeratic 
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sandstone, interbedded sandstone-conglomerate, fine- to medium-grained sandstone, 

fine-grained shaly sandstone, and partially bioturbated shaly sandstone (figs. 8-11). 

The variation in sand lithologies reflects different channel subfacies corresponding to 

the various subenvironments within the overall channel complex. Fine-grained shaly 

sandstones and partially bioturbated shaly sandstones are indicative of subtidal bar and 

bar-margin deposition along the laterally accreting or convex side of the channel 

complex. The principal reservoir-grade lithofacies, conglomerate, conglomeratic 

sandstone, and fine- to medium-grained sandstone, reflect deposition proximal to the 

axis, or on the scouring or concave margin, of the channel complex. The thick 

conglomerate lithofacies sequences are restricted to two localized areas (Fig. 12), 

with the bulk of the reservoir body being comprised of channel sandstone subfacies. 

The channel origin of the sand body, as interpreted from cores, is corroborated 

by well-log correlations as illustrated in Figure 13. The distinctive marker horizons of 

the regional Viking facies sequence situated on the eastern margin of the field, are 

successively truncated as the sand body thickens to the west. 

The correlation in Figure 13 would suggest a simple channel situation with 

progressively deeper channel incisement into older regional facies as the channel axis 

is approached. The variation in vertical facies successions from one core locality to 

another however, clearly indicates that the Crystal deposit is far more complex than 

that which could result from downcutting and in-fill by a single channel phase. This 

complexity is emphasized by the well cores illustrated in figures 8 and 9 which are 

located less than 0.5 km apart, yet contain completely contrasting vertical lithofacies 

successions. 

At least three major superimposed channel-fill stages are recognizable in several 

cored sequences situated in the centre of the field (figs. 8, 9), whereas on the east and 

northeast sides only a single channel-fill event is evident (Fig. 10). In the southern 

part of the field, thick sandstone successions lacking conglomerate intervals, display 
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marginal-marine, subtidal channel affinities, but diff erentiation into discrete channel 

stages is difficult on the basis of core examination alone. Further variations in 

vertical facies succession occur on the western flanks of the sand body where the 

channel facies is characterized by sharply-based, fining-upward, progressively more 

shaly channel sandstone sequences, or by discrete shaly sandstones of the subtidal 

accreting channel margin interbedded with thick 'muddy' sequences of the estuary bay

fill facies, discussed in the next section. 

Estuary bay-fill facies 

This facies can be categorized into two broad groups, a lower estuarine 'muddy' 

subfacies and an upper shallow channel-bar sandstone subfacies. Subtidal estuarine 

'muddy' deposits do not form any part of the reservoir body, whereas sandstones of the 

shallow channel-bar complex constitute the producing reservoir of the 'H' pool. 

The muddy subfacies is characterized by thick units consisting of alternating, 

laminated to thin-bedded shale and sandstone (figs. 10, 11), which are often 

interbedded with bioturbated muddy sandstones similar to those occurring in the 

regional facies (Fig. 7). The estuarine 'muddy' subfacies, however, differs from the 

muddy sequences of the regional facies in both bedding aspect and trace-fossil 

assemblages. The diff erence between the two muddy facies is also clearly evident on 

gamma-ray well-log signatures (see cross-sections C-C', D-D', E-E', F-F'). Log 

signatures of the estuarine 'muddy' subfacies display an irregular, disordered deflection 

to the right, whereas the log signature of the regional facies displays a more ordered 

curve consisting of stacked funnel-shaped segments (Fig. 7). 

The shallow channel-bar complex subfacies consists primarily of carbonaceous 

fine- to medium-grained sandstone, with root structures evident near the top of the 

subfacies in some cored sequences. This subfacies is sharply-based, displaying channel 

aspects at some localities, but in other areas only bar sandstones are present, often 

occurring in interbedding association with the estuarine muddy subfacies (Fig. 9). 
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The estuary bay-fill facies is present only on the western side of the Crystal 

field. Cored sequences in this region indicate that vertical successions of this facies 

vary substantially as follows. In the northern part of the field the estuary-bay facies 

consists only of the estuarine 'muddy' subfacies (Fig. 11). Towards the south 

sandstones of the shallow channel-bar subfacies are present, and separated from 

underlying channel facies by estuarine muddy subfacies (Fig. 10). Eastward toward the 

centre of the field estuarine 'muddy' subfacies thin and interbed with the shallow 

channel-bar subfacies (Fig. 9) which in turn becomes superimposed on top of reservoir 

channel facies. In the south part of the field sandstones of the shallow channel-bar 

complex amalgamate with sandstones of the channel facies and are virtually 

indistinguishable from the underlying channel sandstones on the basis of core 

examination alone. 

Upper contact zone facies 

Cored sequences through the upper contact of the Viking Formation indicate that 

all three major facies successions are overlain by a thin zone containing a similar 

sequence of facies (figs. 7-11). A very thin conglomeratic or granular layer invariably 

marks the top of each major facies, and this is interpreted to be a ravinement deposit 

formed during transgression by the lower Colorado sea. In the Crystal area, the thin 

conglomeratic lag is overlain either directly by lower Colorado shales, or by thin beds 

of two succeeding lithofacies, interlaminated sandstone-mudstone and coarse-grained 

to granular sandstone. The former lithofacies is thought to record deposition during 

the transition from shallow-marine to muddy shelf environments. The coarse-grained 

to granular sandstone lithofacies, which is trough crossbedded, is interpreted as a 

tidally-generated transgressive shelf-sand deposit. 

Discussion 

Lithofacies interpretations of cored sequences indicates that the Crystal Viking 

succession is characteristic of a marginal-marine depositional setting with the 



- 21 -

combined association of facies representing some type of multistage estuarine tidal 

channel-bay complex. However, the stratigraphie relationships between the major 

facies, and the delineation of the equivalent channel stages within the channel 

complex, are not clearly evident from core examination alone. This is because of the 

superimposition of multiple channel-fill deposits, the lateral variation in lithofacies 

reflecting the various subenvironments within each channel deposit, and the 

interbedded association of successive channel-margin deposits with estuarine bay-fill 

facies to the west. The three-dimensional relationships of the facies and the 

delineation of equivalent channel events must be resolved through detailed correlative 

stratigraphy using well-log signatures supplemented by core lithofacies 

interpretations. 

FACIES GEOMETRY AND DEPOSITIONAL RELATIONSHIPS 

Stratigraphie relationships-regional Viking versus Crystal Viking 

The log correlative section shown in Figure 13, and discussed previously, 

indicates that the eastern side of the Crystal Viking deposit is unconformable with 

underlying regional Viking deposits. The unconformable relationship of the Crystal 

Viking Channel facies with older regional facies is clearly evident in most cored 

sequences and mechanical log cross-sections. The east-west log stratigraphie cross

sections (B-B' to F-F') illustrate that this unconformity is not just local and due simply 

to channelization but more regional in nature, as elaborated upon below. 

The lack of marker beds (particularly the bentonite marker) in the estuarine 

muddy subfacies, and the difference in gamma-ray log signature of this facies 

compared to the regional Viking facies, suggest that the estuary bay-fill facies is also 

unconformable with regional facies of the Viking Formation. Log correlations confirm 

this, with the bentonite marker, and markers A and B appearing in well-logs situated 

west of the Crystal field. The unconformity separates estuarine 'muddy' facies from 

regional 'muddy' facies on the western side, and channel facies from regional 'muddy' 
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facies on the eastern side (cross-sections C-C' to F-F'). In the centre of the field, the 

unconformable surface extends through the entire Viking Formation into the 

underlying Joli Fou Formation (cross-section C-C'). 

To summarize, based on log correlations supplemented by core examination, it 

can be demonstrated that: 1) the Crystal Viking deposits are younger than the regional 

Viking sequences, 2) estuarine bay-fill facies are laterally equivalent to the channel 

facies, and, 3) the estuary bay-fill and channel facies fill some pre-existing valley that 

was incised into older regional Viking deposits. Thus a major unconformity is present 

in the Viking Formation in the Crystal area. 

Channel stages 

A gamma-ray log mosaic of the entire field was constructed in order to delineate 

the major channel depositional events within the overall channel complex (Fig. 14). 

When the Crystal deposit is examined in this manner, the resolution and correlation of 

the channel facies into separate channel stages is possible (Fig. 15). The lateral 

relationship of each channel stage to the estuary bay-fill facies also becomes evident. 

Four distinct units constitute the Crystal reservoir deposit. These are termed 

channel stage 'A', 'B' and 'C', and estuary-fill stage 'H'. Channel stages 'A', 'B' and 'C' 

correspond to three major estuarine channel-fill depositional events, and constitute 

the bulk of the reservoir, that is, the Crystal Viking 'A' pool. The sand body delineated 

as estuary-fill stage 'H', corresponds to the shallow channel-bar complex subfacies of 

the estuary bay-fill facies. It is given the term "stage 'H"' since it forms the reservoir 

for the Crystal Viking 'H' pool. 

The deposits of the three channel stages exhibit a divergent pattern in the north, 

but throughout most of the field the channel-stage deposits are partially superimposed 

with a downcutting and scouring relationship clearly visible (Fig. 15, and GR cross-

section mosaics). Southward, deposits of the three channel stages appear to 

amalgamate as one sand body, and separate channel stages are barely distinguishable 

either on logs or in core. 
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An interbedding and gradational relationship is apparent on the western side of 

each channel deposit. This side would correspond to the laterally accreting margin of 

each channel stage, with the estuary bay-fill facies being the lateral facies equivalents 

of the channel sandstone-conglomerate deposits. The eastern side of each channel 

stage exhibits a sharp, truncated contact with adjacent facies, which may indicate 

that the concave or cutbank side of each channel stage was situated predominantly on 

the eastern side. 

The regional distribution of the stage 'H' sand body (or shallow channel-bar 

complex) relative to the multistage estuarine channel deposits is clearly delineated in 

Figure 15. The stage 'H' sand is completely absent in the northern part of the field, 

but is present and thickens in a southward direction. As the stage 'H' sand thickens, it 

displays some channel characteristics, until it merges with estuarine channel deposits 

in the south part of the field, where it is difficult to diff erentiate from the underlying 

sandstone deposits. 

DEPOSITIONAL MODEL 

The Crystal Viking reservoir body is interpreted as a multistage tidal channel-fill 

complex deposited in a marginal-marine (estuarine) setting. The Crystal estuarine 

deposits are unconformable with underlying regional deposits of the Viking Formation, 

and the depositional model invoked here accounts for this unconformable relationship. 

The Crystal Viking deposits are interpreted to have formed under the following 

sequence of events. 

1. At the end of Joli Fou deposition a regressive stage began which 

corresponded to the initiation of Viking deposition. In the Crystal area this resulted in 

the deposition of a cyclic sequence of prograding shelf to shoreface sediment wedges, 

which have been referred to here as the "regional Viking facies". 

2. Terminating this fluctuating but overall regressive event, was a major 

regional drop in sea level. This drop in sea level led to erosion and incisement of a 
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shallow but submarine linear valley into lower shoreface-inner shelf depos its of the 

regional Viking facies (Figs. 15, 16). 

3. The resulting estuarine valley was then filled during a subsequent rise in sea 

level, with each of the channel depositional stages representing stillstands during an 

overall, and otherwise, continuously transgressive event. Each channel stage modified 

the estuary via erosion on the eastern margin, whereas the channel sand and 

conglomerate deposits intertongued laterally with estuary bay-fill sediments on the 

western side (figs. 15, 16). 

4. The final estuary-fill eposide is represented by the shallow channel-bar 

complex of estuary fill 'stage H'. It is possible this complex may be representative of 

secondary channel or tidal-deltaic deposits which are genetically related to uppermost 

channel stage 'C' deposition. 

5. After the estuary filled, deposition may have continued across the area. This 

is difficult to ascertain because of an ensuing rapid transgression of the lower 

Colorado sea which eroded the uppermost strata, leaving a thin, conglomeratic lag 

deposit across the entire area. 

The depositional mode! proposed here is similar to the mode! postulated by 

Weimer (1983, 1985) for the equivalent Muddy J sandstone in the Denver Basin. In the 

Weimer model, however, the depositional setting for the Muddy J is interpreted as 

alluvial plain, as opposed to the marginal-marine setting for the Crystal Viking 

deposits as postulated here. 

DEPOSITIONAL CONTROLS ON RESERVOIR CHARACTERISTICS 

The Crystal reservoir sand body has been shown to consist of four major 

sandstone-conglomerate units, designated as channel stages 'A', 'B' and 'C' and estuary

fill stage 'H'. The three-dimensional distributions of each of the units relative to one 

another appears to bear directly upon the reservoir continuity and performance trends 
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Figure 16. Schematic of the depositional model proposed for the Viking deposits in the 

Crystal area. 
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exhibited by the producing field. That is, the in-field variability in net-pay 

thicknesses, and performance trends of specif ic producing wells or groups of wells, and 

the occurrence of two hydrodynamically separated oil pools, is a function of the 

degree of amalgamation, superimposition and divergence of the four reservoir 

depositional units. When the deposits of specific channel stages are mapped 

separately, the relationships between the facies geometry and reservoir 

characteristics is readily apparent. Sorne of these relationships are elaborated upon 

below. 

1. The most obvious example of depositional control on reservoir characteristics 

in the Crystal field, is the Crystal Viking 'H' pool. When mapped as a separate entity 

from the total reservoir sand body, the distribution of the shallow channel-bar complex 

subfacies (stage 'H' sand) corresponds to the distribution of the 'H' pool (figs. 5, 17). 

The line of separation of the stage 'H' sand from channel-stage deposits virtually 

marks the lower limit of water-free oil production in the 'H' pool. The divergence of 

stage 'H' sands from the main reservoir body by impermeable estuary muddy subfacies 

in a northward, or regionally updip direction, created favourable conditions for the 

occurrence of a secondary oil-pool that is isolated from the main oil-bearing reservoir. 

2. The gross reservoir isopach (Fig. 3) indicates the occurrence of two linear 

thickening trends toward the north part of the field. The thickening trend in Tp. 46, 

Rg. 4 W5 is a reflection of both the stage 'H' reservoir sand, and the channel stage 'A' 

deposit which diverges toward the north away from the main channel complex 

(Fig. 15). Fine-grained shaly sandstone and partially bioturbated shaly sandstone 

lithofacies, bath of poor-reservoir quality, comprise the channel stage 'A' deposits in 

this area. These lithofacies reflect the intertonguing and "shaling-out" of channel 

stage 'A' sands toward the west and northwest margin of the estuarine valley, as shown 

in the cross-section mosaics (see enclosures). Such sands should not be expected to 

form part of the 'A' pool reservoir, and it is evident that they do not by the 
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remarkable correspondence between the isopach of Channel 'B' and 'C' deposits and the 

limits of the 'A' pool (figs. 4, 18). Channel stage 'A' deposits, however, do contribute 

to the net -pay thickness of the 'A' pool in the central area of the field where they are 

extremely thick and partially superimposed by deposits of channel stages 'B' and 'C'. 

3. The deposits of highest-reservoir quality appear to be those of channel stage 

'C', both in core and on logs. When the channel stage 'C' deposit is isopached 

separately from the other units (Fig. 19), there is a definite correspondence between 

the distribution of the stage 'C' deposit, and the "sweet-zone" of the reservoir 

(Fig. 20). Thus, of the four distinct reservoir units, stage 'C' should be expected to 

have the highest productive capability. 

4. Maximum reservoir continuity trends between producing wells of the 'A' pool 

should be aligned north-south, corresponding to the alignment of specific channel

stage deposits. Conversely, permeability barriers might be expected to occur between 

wells oriented in an east-west direction from each other. For example, in section 4-4' 

and 5-5' of the cross-section mosaic of North Crystal, the 16-13, 14-18, 8-13 and 5-18 

wells penetrate shaly sandstone lithof acies or more shaly-upward (fining-upward) 

sequences situated at the accreting margins of channel stage 'B'. These wells 

penetrate poor-quality reservoir sands, in contrast to the 16-18 and 8-16 wells, which 

contain porous channel bar or axial channel facies of stage 'C'. Poor reservoir 

communication between the two sets of wells should be anticipated. Preliminary 

results from a water-injection well situated in the stage 'B' marginal channel deposits 

in section 18 confirm this. Wells situated in marginal channel facies of stage 'B' 

immediately flooded-out, while there was no response to the injection in the producing 

wells to the east which penetrate porous channel stage 'C' deposits. 

It is obvious from the above examples that depositional controls on facies 

distributions and reservoir geometry govern, in large part, the reservoir continuity and 

performance trends of the Crystal Viking field. Thus, it is apparent that facies 
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distributional trends and channel stage geometr'.es should be taken into account during 

both the planning and evaluation phases of any secondary waterflood scheme. 

SUMMARY AND CONCLUSIONS 

1. The Viking Formation in the Crystal field is comprised of a linear, north

south trending, sandstone-conglomerate deposit ranging up to 30 m thick. This 

contrasts sharply with other producing Viking fields in south-central Alberta, which 

are generally elongated in northwest-southeast to north northwest-south southeast 

directions and have reservoir zones in the order of 2 to 10 m thick. 

2. The Viking facies sequence situated at the margins of the Crystal field is 

typical of the regional Viking facies succession, which is characterized by a series of 

stacked, coarsening-upward sequences consisting of bioturbated sandy mudstone to 

bioturbated muddy sandstone. These stacked sequences are interpreted to represent 

cyclic progradation of the lower shoreface sediment wedge, with the sporadic 

occurrence of 'clean' sandstone at the top of the cyclic sequence being indicative of 

shoreface bar development. 

3. Facies sequences within the Crystal field diff er markedly from the regional 

Viking facies succession. Detailed core examination indicates that the Crystal 

deposits consist of two major facies, channel and estuary bay-fill, with the combined 

association of facies representing an estuarine tidal channel-bay complex. Multiple 

superimposed channel-fill deposits comprise the linear reservoir sand body, which is 

unconformable with underlying and adjacent regional Viking facies. 

4. Log stratigraphie correlations clearly indicate that not only is the channel 

facies unconformable with underlying regional facies, but that estuary bay-fill facies 

and channel facies are lateral equivalents. Further, both facies fill some pre-existing 

valley that was incised into older regional Viking deposits. Thus a major unconformity 

occurs within the Viking Formation in the Crystal area. 
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5. Detailed 'in-field' correlations indicate that the reservoir sand body is 

comprised of four depositional units, corresponding to three successive and partially

superimposed channel-fill stages (A, 8 and C) and a final estuary-fill stage (H). 

Deposits of channel stages 'A', 'B' and 'C' constitute the bulk of the reservoir and form 

the Crystal Viking 'A' pool. The stage 'H' sand is the uppermost unit of the estuary 

bay-fill facies and forms the reservoir for the Crystal Viking 'H' pool. 

6. The multistage channel depositional events are thought to be a record of 

progressive estuarine valley fill under conditions of rising sea level, with each channel 

depositional stage representing a stillstand during an overall transgressive event. Each 

channel stage modified the estuary on the eastern side while subtidal estuary bay-fill 

deposits accumulated, as facies equivalents to the channel-fill deposits, on the western 

side. The final estuary-fill episode is recorded in the form of shallow channel

intertidal bar deposits represented by the reservoir sandstones of the 'H' pool. 

7. The occurrence of two separate pools ('A' and 'H' pools), and the variability in 

reservoir capacity, continuity and performance trends of the 'A' pool, can be shown to 

be directly controlled by depositional factors. The proposed depositional mode! readily 

accounts for the occurrence of the 'H' pool as a discrete reservoir separated from the 

main oil-bearing 'A' zone pool. The highly productive wells of the 'A' pool correspond 

to specific channel stage deposits, or are situated in the areas where channel deposits 

of successive stages are highly superimposed. In contrast, marginally productive wells 

and poor reservoir communication between producing wells, occur where the different 

channel-stage deposits are shown to diverge. 

8. Since the facies distributional trends and channel stage geometries can be 

demonstrated to account for specific continuity and performance trends exhibited to 

date by the producing field, it is obvious that such depositional controls must be taken 

into account during both the planning and evaluation phases of any secondary recovery 

scheme. 

) 
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-

-

-

-/757 

POROSITY 

20 15 10 5 
1 1 1 1 

1 1 1 1 

LITHO LO GY 
and 

GRAIN SIZE 
- .. u . . 
;~Eu>rn~ 

mud 1 1 1 1 1 1 1 1 

- 7' 

--· .-. : . =-<_ 
.:..:..: ..... ::. ë::::-
:;.:.· . .,.. ....... .. 

1 1 1 1 1 1 1 1 

( 10c,,,. A:~-e.f-(,Y ;?/q,b,be"1 / 
7 

17::J<>- /7-17 (~ec /~.~ .... ) 
CORE INTERVAL 17., '6-174'il .6fRec. o.h-) 

1750- !7.!s7.-~7 'R~c <:A- J 
(/) 

UJ 
a: 

c ::::i 
UJ f-
(J) g 

a: 
f
C/) 

0-

T~. 

r~. 

,,,-,4,_;,._...., . ssr. c..-1 
~"'"~r. 

~3'c.., . co ... ol- .6~c/_ 

n<eclt;_, tJlw~ -fH1-// 
J-1.<oHfe&I 

WliifrÇl,-y"'-Y' 
/4.,,.fe Te1-e6e//,,,·,,_ 

ne .. ~f-"/' . 

~ Mo-/-f/er/ /,--,kf ,,,__...d 
da,.,k clive-y~ 

~ Te. 

~ !Ho ff-lec/ /, ~i.f ,4, 
=:: .n-ie~u.'.... Qlwe-trA;-

~ Te. Two - 3c-.f-A,Gi; 
~ >sf. L......:...,:1-e b~>-

FACIES 
A-A/LJ 

fNTéR,PRETATlON 

5/fELF MUD 

Brofv1-ko.lec/ 
I Ço.,,.,Jyl 

fl11-<-d Ji fOH@ 

-

L-

-

-

-

-

-

-

-

-

-

-

-

-

-

-



vv c. 1... 1... l't A lVI C. 

LOCATION /&-!4-15-4w5 

o-/775 

,_ 
-

1-/7 lC/ 
-

-
>- -

--17'1> I 
---

-- -

--17-04-
-

,_ 

-- -

'--17~7 

-,_ 

,_ 
-

-
--

-

-

-

-

-

POROSITY 

20 15 10 5 
1 1 1 1 

1 1 1 1 

LITHOLOGY 
and 

GRAIN SIZE 
- . . u . . 
;...:Eu>aia. 

mud 1 1 1 1 1 1 1 1 

\ i Il Il 1 1 

(/) 
UJ 
a: 

c ::::> 
LU f-
(J) g 

a: 
f
C/) 

î 

CORE INTERVAL 1775-1751+. 7S-Vu: 1.15",. 

J --litl.I 11/we -y~/ -
<l ~ ,_ ------ ' l11LI o!tue-r>-t:1f/ ~ ~ ~ '~ 

a.6~ .... dA. .. ,L ~ .;s 
~ 

,_ -

~ ~ ~ 
sl..r...ly f>{.o."""•t> 

"-~ 
~ 

Cc.""" /A.yt "5 ~ V) ~ 
._ 

CO. ' 

~{ 
~ V\ -
~ Ç) \!) 

--
~ V\ ~~ 

~ 'J "\y 
1 -- -
~~ ):V ~ '-J '-J 

~~ · ~ -
'-1:: ~ ~ t \A -

~ ~~ \J -
~ ln • -- -

-

-

L-

-

-
--

- -
,_ 

-,_ 

L-

-

,_ 

-
~ 

L-

-
~ 

--

-



'VV t:.LL i'4AMC: L fi/erco e.. -f <r i 

LOCATION /t-24 - qS--4w5 

POROSITY 

20 15 10 5 
1 1 1 1 

-

-

..... -

>-/7? / 
--

..... -

-1714 
--

- -

-11er 1 

--
- -

-/ '3' oo 
--

- -
-1 coo3 

--
- -
,....;coot 

--
- -
-/C/CYj 

1 1 1 1 

LITHOLOGY 
and 

GRAIN SIZE 
u 

:~Ëû>àici. 
mud Il 1 1 1 Il 1 

~· -

·-·-

: ··-:--·-.:-:-:· .. :.: : 

:; ~·~·~:::.::~~ 
/=·~~.:.:7 

···.· ... ·.· 

·:\ ~ =.: ;.: .. ::.-.:< .. ~ . 
... · .. . . . ..... . 

... · ... : ... · ... , 
~::.:_.-: :: ·::: .. :: 

............. 

. . .· .. · .. . . .. :· ' 

:<~T::~)7 
,;o ,. ••" • • . -=--· _:_ -

.... ·· ., ... 

;~7y.:: .. ~fI# 

- -

bo.se 
C..0~#2 

1 1 1 Il 1 Il 

en 
UJ 
0:: 

c ::::::> 
UJ 1-
en g 

a: 
1-en 

V Sk. 
.6~ 

X -
.0 
=-~ 

.A~~-$,'.JG 

.b. 

X 

X 

7r 
Sk. 

~ 

_-zr 
X-

.,&' 
-,,..~.·ve. 

.l( .o. 

x~v 

71 

7r 
.=-_,,.,.V 
x..- -,, 
-
--, 

.::::::: 
~ .. ~ 

REMl1RK5 

AJDk: Core. docs Jfor 
h't- /o.!_. Co1-e 1~ 
11of- co,,fmuou.>. 
SoMe ntfe,..ra/ """~ 
//Of Co>er/,,.oro1'.,Jy 
.6elwee11 fiF.Z llA/ l'i' 3 

Fe-"'"""'} .J?, l 
c./o.s~ ·\I 'i..: ~ 

""'~·- Q, IJ ... ~~ 
>-. .... ;) V\ 

\J ~ ~ ~ 
~ 

ft1JI 9rA/ 
Fe- ""t.1.dë c-/.tç/$ 

J">;ow'] /. . /a.; r~&>f~ Cf c:./,c, 

f-kdtle,/ 

/11/.f J;ot-JH-?ro..y 

3o fo WcM- liu:-~ 
cyc/,c u,.,,fs.· 

i>zow11/ 

/a r~~ 

t 
/'If "''srve 

-
/'14.f 6roCA.111-'f"",r 

N.$.~ ,t:' 
• Q,.)" 9'""A)' 

F4C:.IES 
,tf-;1/D 

J:/I/ TER?R ETATIO /o/ 

LowéR 
COLOR/tt>O 

:;; /l ,.IJ-L E 

- -

~t 
~ ~ 

~ 
<l.J 

} 
~ ~ ~ 
~~ ·~ 
\} \) l_( 

~~ 
1 

~ 
'I? 

~~ ~ 
~ ~ \!) .. 

~ ,t 
~ ,'-1 
~ \l.i 
~ -...j ~ ~~ ~ l( li) 

~ ~ 
~ } K: 

~ ~ • 

Vl 
Ul 
-.J 
o... 
l: 
<t 
\./) 

-7A-
-

-

~78 

-:-7c-
-

-

-70 

-

-

J' ,_ 
-



VY C. L L l't 1-\ lVI C. ,___., ........- " - l C .... 1 ...__. , I ..,,. / ~' - . . _, _ .. · -·- J • . , ., _ __ ... _ _./ 

/7'20-/Y~Y/ 
LOCATION _1_4_-2_:;-_-_4_s_-_4_w_5 ___ CORE INTERVAL 1?3.?-/?4.s.75-f,ac.6.J>s 

z 1-
- z 

en :I: ~ UJ 
w ~ (/) ~ 
~c..wt;:;..JUJ 
w w - () 
~Clu.O 

-

--1~23 

-
-

- -

-lff2b 

- -

-

-
._/9'3z 

POROSITY 

20 15 10 5 
1 1 1 1 

LITHOLOGY 
and 

GRAIN SIZE 
_: . . (.) .. 
;_:Eu>rnc. 

mud l 1 J \ 1 l 1 1 

! 1 11 

: 1 1 

. . . . ... ........... 

}if}\ 
•• --a___,,; •• ••• ... : :_::.,_:_ .. :: ...... 
::··::;·.:~. :-.:+. 
.. ·.· ... ··. ·• 
. ::+:-:.;_:::·.:: ~-
......... ... · • ... · , .. 
::·.:·~··::.: 

::f<:-p; 
. . . .. · .. 
:-:=::~:-8 
· .. :. ~ -;:. ·.~·:::-;. 
............ ·. . · ... : .. · ..... 
:.·.·.::-.:.::..··-~ . . . . .· .__.__._ 

< ~/ ·~~~:;:~:~·~:>) 
r><I 

i . 

i 

i 
i 

' 
1 

' ! 

1 1 1 1 1 1 1 1 

(/) 

UJ 

·~ 
Cl 1-
UJ u 
(/) :J 

a: 
1-
(/) 

-----
-
~l[ 

E"" - /V'-"'-

-
~ 

- lr 
~ 

-
~ 

-
-----

?{ -
........--.-

Ko. 
:== Sk. ......, 

=== 
= 

y 
i.=-----.........,..... 

-
Lcu_Pa.. 
-
~ 

RE IV1AR.K5 

'( 

~ 
~ 
\!) 

~ 
::r 
' ~ 
~ 

~ 
1 

~ 
~ 

--- - -------
11J.t· J,,,... l 

k 

~ 
~ 

~ 
~ 

~ 
~ 
' ~ 
'P 
4.i 
~ 
4.: 

------ - ----
fr,U. br'f.-9rt1.y ~ 

(} 

~ 
\g 

{ 
~ 
<;) 

Il. 
~ 

~ L----------

t1i 
~ 

4: 
lt~I: 1, .. ,..--y .. y..To 

D/. 6 .. ,. .,J.,;1. ~ 

FACIES 
AtJD 

rNTERPRETA-TtO!V 

LOWE/? 
C.DLDl(4.t>O 

S/l~E S 51.~1;: s .... ./ ..__ -c..,,,.-.rf.1Ô'1 

J 
._ 

1 

~ ~ 
.._ 

~ ~ ~,'l:: 
~ ~ {~ d ~ -

~ \J ~~ -~ ~ 
~ ~~ 

~ ~ ~,, V) 

-

-

-

------- '-

-
1 .._ 

~ >- -
~~ 
~ · ~ 
~ ~ -

4-i '-

~ " " ~ ~ 
\J 
\.) .__ 
~ 

~ ~ 

~ ~ 
\j ~ 

~ -

~ ·~ 
' ~ ~ -<1 

<: IJ 
'- .\.. 

q) ~ ,__ 
~ -{) -
{" 

~ 
~ 

,__ 
\.) 

-,__ 
. ·~ 
c !' 
.! d 

........ Q.J ~~ ~ ' -
~J'.."t: 

~ J. 
<t v -J ~ \ -< tQ. 
~ \) 

1 
,__ 

' 



YV C::. L L 1'11-4. IVI C: 

LOCATION lt-25- 45-t-wf7 

J: 
U') 

1-w 
a: a. 1-
1- w w 
w w 
~ 0 u. 

1712.. 

1715" 

/ 7'17/ 

/f'ôt> 7 

/'l / 0 

/~/3 

lé& I (,. 

;il "f 

z 
~ 
CJ') 

..J 

0 

1-
z 
w 
~ 
w 
u 

POROSITY 

20 15 10 5 
1 

LITHOLOGY 
and 

GRAIN SIZE 
....: .. u .. 
;....:Eu>oia. 

mud 

.· .· .. 

. . : . : . . . ... ·. 
·.· ...... ·. ·.: .. .. .. · .... . 

::·:~\:•.· 
·:·.·~·· . . 
: ·, .... · ·.· . ... · ... · .. ·.· 
.. . · ... : : : : . ':. · . 

.. . . . . . . · .. .. ... . ·· .. · .. · ... . · .· 
. .-.. :: :;.: ~~( :.: ~-~: ~;.::; ;. 
·-. ·~-~.:: .: . 

. . .. .. .. .. 
. . ·::: ... . : . 

· .-;-:. ·· .. ·: . · .. · .. : .. ·.· 

·: ~ ;: .:: ~ :% ·(.~·~· (; 
:/::·:~··.:::::.:·;:::{ .. ):;. 
. , ..... . . ~~--· 
.• ... ·. · '· . ·· . . . . ·. '....:. .. 
. · .. ·.·-~ .. -.:: .... · .. :-.·:· .. . . . . .. . . . ...... . 
. . .. : .: .. ·: ·:: 

:_::~· . . · . . .. 

:~: ;:7-7. 
•• • . .. •,· - . · · 1 

-_:· .. :~_: 
:··.··~· 
.~ ._, . 
. .. . _..:.._: . · .. 

:di\ 
··:~·~· 
: .. ~~--~· 

- -.-L· ·~ · 
.:..c.......-~ 

(/) 
w 

·~ c 1-
Wu 
CJ') :::> 

a: 
1-
(/) 

- --
::::::... y 

,,.,...,-,:vt: 
1. -X. 
~ 
~ 

~ 

::=--_.-=:., 
-

7 .... 

/7~2.- /'f5CT/ {;f~t: "j',,..) 
CORE INTERVAL /<"(,vl-/'ifler' rgec /<?>-.) 

Fffl!E5 

REfr1/1:Rk'5 
lfl\/D 

.7N TE .R ?..RE 7Ji TitJAI 

l1rtf o/l//e·t>-c'j· 
1 ~J tcrJ.~ ~ ~ 
~ ~ i:t '~ ~ ~ 

~ ~ t ~ 
\J \.) ~ ~ 
~ ~ ~ V) 
~ ~ 
'l 

.A,.ai45j," ... c ~ ~ 
-~ = ,._.._ 

---=--=----

--

T~. 

Te. 

!Uoi-/lecl e,//ve 9-,Y 
Ûkd c/d.rf' 9>-l\y 

V) 



1:~";;T;~~vi "g-_-2-=-~-6----··.:..~_ç_~ _·_-4---~---~-·-- --'-'..:..._,._,_-..:.'_C.....:'..:...O_~_~_E_r·_· _;N-· ... ..:....;..:...'~:.....~_~--V~' 1'-A-L_._--~-t-i7....::.;z-~s-'-~-""j-,ç--~-:-~-9-~-~c-c-_1f:.z 
:z 1-- z :X: ~ (/) 

1- w 
w Cf) ~ a: a.. .... .... w w _J w 
w w (.) 
:i: a u.. 0 

POROSITY 

20 15 10 5 
1 1 1 1 

.... 
-

.... 

'-/911 -

'-

-
-

-lfr'l7 -

-
-

-
.... !5'20 -

._ 

-._ 

._/f;;.3 
-

~ 

-
~ 

.... /f-26 -
'-

-...... 

.... j~zj 
-

'-

-
'-

'-/Y3z 
-

'-

-'-

~/</35' 
-

,_ 

-- -

'-/t:/37 
1 1 1 1 

LITHO LO GY 
and 

GRAIN SIZE 
- . . u . . 
;....:Eu ; e>a. 

mud 1 1 1 1 1 1 1 1 

. . . . : ~ .. 
:.- I : ,• 

........ . . . . 
. " .. 

. . . •, 

. . .. . . . 
• • . _ .. • ..... •.1 

. . .... 
' • . .. . 

. .. 
. .. 
,_ . .. . . . .. 
. ~ ·:·: ·. . . . · .... 

.,.......;...-,_ . -. 
~;~._-~·-::- . 
. __., . . 
"--· -:-· . .. 

... -~:·~ : .-'~ · . 
~ :- -:-. 7"7 ~ 
. .:........... · ·-. . · 

· .. ·~ : 
·.-:r:-· . ~
·. · . ...:... · .. : =-.:...:.:. 

-~--~ .. 
: .. _: ·_: ~ : .. ~ .. . . . . . ·. · 

:.}·: :.:+;~: .. 
. : .. ; . .. 
:. :~:::. ::...:. 
- - ~·._...... . 

. ., .. . ... . . . . • , 

.•• •. • . .... . •.;;;::J 
..... · . ... ...-
.... , . . ... ·"-

1 1 1 1 1 1 1 1 

(/) 
UJ 
ex: 

0 :::::> 
w t-
Cf)~ 

~ 

ex: 
t
C/) 

-,.,..,,,. 

REMARl<5 

!J r 1 f J.o YU. e J, u. .,,, 

Dr<> ,, ... ui-q ra.y 

- SÂ4,Y F""l'"J> "1etl 
:;:::: ..........._ la.yerS f-o /0% 

Sk'. 

~ ~ /tplf '(YIA y 
~--

.......... ..:::-,;:::-----

---
,&>.. • - 1,,,.,c 4c,.. re-.-14r/sd: 
""4!\~1 VC. C./4,J; f: 

/fil. o/,ue -.6>-ow,, J 

f111;, f!f 

FAC/ ES 
AlllD 

.TAI Tbf /J? E T;fTIO/l/ 

-

-

-

-

-

-

-

-6C 
- -

-

'-60 

-

-



LOCATION {,-36- 4S-4 ws-

en :I: 
w ..... 
a: a. 
t; w 
:::i: Cl 

...... 

...... 

z~ -z 
~w 
CJ'J :2 

~ ...J w 
~ 0 (.) 

-

-

-

..... , <'612 -

1-

1-

-
1-

-
--

-!'"62-1 -

-

-
1-

1-

-

POROSITY 

20 15 10 5 
1 1 1 1 

1 1 1 1 

LITHO LO GY 
and 

GRAIN SIZE 
- . . o . . 
;..:Eu>cic. 

mud 1 1 1 1 1 1 1 1 

-·-

- ·-,__ __ 

.. . . .. .. . . . . . .. ·.'.:: 
.... . . . • . 

.; ;' ~ : 0-'_:o:. ;,:";. ::--
; ·. ·. : · ... :. : . :: 
.. 

: .. . . 
.. . . :·:: .• . . . ... 
.. . .·.· . . :. . 
... ·:. ::-:·: ~ .: ·-:~ :·/ 
. ... .. ... . 

.. ":·. ·.: ·· . .. . ._, .. 

·:>:·;...·:;... 
.. ,. ·.·. 
~ .. ::::;...::~ 
... ·. •. : : .. · ·.·· 

.. .. . , 

::·· .. ~- :: .;.. 

y·:w~ 
... . . . 

.. 
•••• 1 ... . .... ··~ · .. . :-"·: ·: . ~ :_ ~· 

. . . -.. , .... 

CORE INTERVAL 1'iJ03-17J31-.crSn--

(/) 
UJ 
a: 

0 :::> 
w f-(/) g 

a: 
f
C/) 

s).,Je J-~;4 dt-&yJe_ç 
Co ><"k-<DH 

/,pJ.f. é~Ow1t-f~")' 
.A~ d1sco1elJ >t.f·JM11~s/.c./A$/i 

6u.H /o lt f'J..I. 
/,vo wÇ{ - fi-A/ 

o. 6u- ri o..,,;f- J., V. /.,C 
ck~f f""~,. .... /e_s 

Fl1-c.1E!> 
/J-A/L> 

.IA!TER.P,f éli?T!O/'I 

OFFS!fORE 
511,ÇLF 

, 1 

'' 

1-

L-

-
-

-

5u.fof,;J<>/ Es fu..ar y ..._ 

-

-

-

-

-

-

-

-

-

-



'VV L:. L L N A IVI l:. 
, 7 / 

LOCATION t- 36- 4s-- 4 ws- CORE INTERVAL /'30 "3 - / 3 3f ers 
LITHOLOGY Cl) z 1- POROSITY UJ 

:I: ~ 
z and a: 

:::i (J) 

~ w 
GRAIN SIZE 

0 r-w en ::i UJ (.) a: a. ..... en ..... w w ~ w - . . o .. :::i 
w w (.) 20 15 10 5 ;_:eo;a>a. a: c 0 r-~ u. 

1 1 1 1 mud 1 1 1 1 li 1 1 Cl) 

'-J"ff30 .... ~ ...._ 

- ... ~ ~ -
~ ~ l:; - 0 "· do.>"k olive- 91-0..y ~~ --···-··· 

~ ---· ~ - ·-· 'V 
~ . . - --- - ·-·- "" ~ ~ - -- --·- --· . Tc. ~ { 

1 -·-·-
~ -·-·- l"V ~ --1~33 -·- ~ 

~--::.=:i --.Q. ::i ~ -···-» 0 -'. 
~ ~ -- ·---· ~ -·-

~ 
...._ '- . ·-

'--·-· 0 --·- '- ~ -· -·- QG ...... ...._ - -

'- L-

- -
...... ._ 

- ...._ - -
...... -

- -
...... ._ 

..... '-- -

...... ._ 

- -...... ._ 

,_ ._ 
- -

....... L-

- -....... ...... 

....... ....... 
- -

L- L-

- -...._ L-

L- ._ 

- -
._ L-

- -...._ -

'- -
- -

L- -

._ - ._ -

L- ....... 

1 1 1 1 1 1 1 1 1 1 1 1 



LOCATION 'i?- 3G--1s--4w5 

POROSITY 

20 15 10 5 
1 1 1 1 

/ 7"r s-

-

-

-

-

--t'O/O _ 

-

-._ 

--1~ 16 
-

._ 

-
~ 

-/'fil}' 
-

-
-

1 1 1 1 

LITHO LO GY 
and 

GRAIN SIZE 
- .. u . . 
;...:Eu>cna. 

mud 1 1 1 1 1 1 1 

.. .. . 

·- . _..._ 
.. . 

. . . , 

. . .. . . .:· 
. . . . 

... 

. . : ~ . . . . ..... 
... .. . .. 

. . . . . . . . .. 
,·· .. • . 

--~~ : :·.· .. :.:.:. 
::·_:;/:::·:.·.:':: 
.. .. . . : ... .. . 
... . ... 

·. · .. ::::: :'· · 
•. 

• . : ·, ....... :·,, 
~ . . . . . . . . .... . ... .. . . :· · .. .... .. : . . . . . -

~ : :. ·: ;. ·-~ · -.·. :-

~· .. :·. ·~·· ~ '. ~ _: :.:.:~~ 
: . : .. ·.:. ·: . .-:. ·, 
"'7-- ' - . - . 

·.·:~·- · · 
.-:-:- • T- ~· 1 

• • 1 • 

.. ~~-

. ·:-;i:'~· ... .. ) 
~~-
·~:~. 

~~: , 
.....:___ ••• 1 

~·· .. ·. !· 
. . . -e.::::=--:-

1 1 1 1 1 1 1 1 

/ 7~ :J- - I <ir I .3 
CORE INTERVAL 1~13 - rr2.r (!?~c 12.s-... " 

Cl) 
UJ 
a:: 

c :::> 
w 1-
CJ)~ 

a:: 
I
CI) 

\.) 
-:::. 
' 

"' "' !!' 
"';. ... .f. 

--

b11# /,o 
() /1 vf' -y Y'Y' / 

a./:,1..1.11.Ja,,,,f' 
we Jh ;.e,4 *711.:f.f 
C-~ jYa.tlfS, 

l'Wtu..d!ous sio../e ,.,..-1,~ 

k.r~i p ltH;T 

~ 1111,Y-et/1 ~s 1-wo 
~ ~ .. ;f> 4f.911e. 

"'°''~ ," ~!!. N.$ . 

= ('../ = 

~ Te . 

,,,_, _ 0 

0 Tc. 

<> 

nt o fi/et/ /t fi./ 
~ ..... J 
c/ark 9 J-tt.. Y 

FA-C!E5 

/l-N'P 

f# TéR?.<E TAT/ON 

~j >-

~ -

~1 
>-

~ -
•• 

._ 
~ 
(;: -

..... ._ 
( )~ ~ 
1 .. ~ 
·l ~ '-.! 

.:l 

~' ii 
61 1 ~ 

t ~~ 
p ~ ~ 

-i.... t .;! 

... ~~ ~ 

l.l 

,\j 

4J 
._ -

\() 

~ 
>-

V) -._ 

~ '- -

~ '-

~ -
\j 

...... 

,. 
-

~ 

l.lJ -

~ ~ 
~ -

~ 
'--

~ ~ -

~ 
'--

~ ~ -
~ 
"-l ._ 



YV C.LL 1-.A.1VIC 

LOCATION '8"-=> t-4S-4wS-

LITHO LO GY z 1- POROSITY - z and :X: ~ Cf) ..,_ w 
GRAIN SIZE UJ CJ'J :f c:: a. .... .... w UJ ..J w - (.) 

UJ UJ () 20 15 10 5 ;....:Èù;C,c:i.. 
~ 0 0 u.. 

1 1 1 1 mud 1 1 1 1 1 1 1 1 

1~22 ~. · ... \ 

~·--=1 
1- ···~. 

7~ -
~-.-. · . . . . . 

1-

. :j ~·.~ 

-1'525"- ... -~ .. --
··--·. :=-:--· . .· ·. 

1-

-
-

-1~2 'lf _ 

-
--

- -

-
-

1-

1-

-
1-

-,,_ 

,_ 
-

1-

-
1-

1-

-
._ 

-._ 

1-

-
._ 

-1-

~ 

-
~ 

1- -

._ 
1 1 1 1 1 1 1 1 1 1 1 1 

(/) 
UJ 
a: 
:::> c 1-w (.) 

(J) :::> 
a: 
1-
(/) 

/"V 

0 +r. ,..., 

179'5 - ; ~ / 3 
CORE INTERVAL 1'i'13-1'i:z..( 

if.<o fffe.J '!-.; ~....: Cort.>se111"J ~ 
-~~~ -~V 1-

~--- du.rK -J,-;o-::;;, • r,;-.s.y - -

~ 1 
~- ~ -- ~ 

"-' 8,of. '5 .. Jy '/C/11.dsf. · .•.., 

/,.,J.f /d.f'. 'ii'· ' D ~offfecl >-. l.oVJer · _,-... . ' ~~~ 51.otrhce o~ V\ 
1-

"-" r~ . ~--
1-

1-

1-

1-

-
-
,__ 

1-

,_ 

,_ 

._ 

~ 

-
-
-
-
._ 

._ 

._ 

._ 

,_ 

,_ 

-
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-



LOCATION 14-36- 4S--4 h/S 

POROSITY 

20 15 10 5 
1 1 1 1 

'-1771-

- -

--1777 
-

-

-

-

- / 7'3 3 

-
-

-

'-/7~6 

-
'-

'-
-

-

'-

'-/792. 

-

...... 
-

-

-
-

- 17?"3 

1 1 1 1 

LITHOLOGY 
and 

GRAIN SIZE 
- . . u . . 
;...:Eu>e>a. 

mud 1 1 1 1 1 1 1 . ... 
• ~ .J i. ·: .. : .. : .. 

.. . . . . . .... . . . 
.. .. .. . . . .. .. . : 

.•. !· . . '. .. .. . . 
... 

. . ·. ·.: ... ' 
··: ... .. 
' .. ... : ... ~ 

. '• ·· . .. . . . ... 

••• : ••• 1 ... 
- f ... : •. • ... ,·._·. 

··. . .. · -~:· .... • · •. 

-:.•:;:·:'.~ '{ :: } 
. .. . . . . . ' 

- - 1 . . . •. . ,. . . ~ , .. ......... 
4 .-, •• ·• .. • • .• 

• 1 • - • . . ... -. . . 
• 1 .;·. • , .. 

••• , •. ~ :· # . ., . ' . . 
·"· ··-~·-~ 

•• ·, • •• 1 .... ~ 
• •••• 1 _, 

. " . . . . . .. ~ .. ·' .. · .· ... ~,. -. . .. '.. . "' .... ,,.,~· .. ., .... .... -. \ . . .. . .... _ ... ~ 

Il 1 Il 1 1 1 

(J) 
UJ 
a: 

c ::J 
w~ (/) g 

--

--

a: 
~ 
(J) 

CORE INTERVAL!773-11r1,; 179; -1~00 

/ o...wi1"vto..-ktl 1-o 
M..A..Ç>Ne 

1i-ilervA./>. 

/ f-o :zc-. fi1cK 

l'L<. u. c/µI. / ""'f Pr.> 
CD~~Orl 

h~~-61-owtt 
fo 

e/ive -.6HvJ"' 

M6...ç,.Ç1ve. 

~l,u....d~ 
hu./F -w e~.u-e.I 
e-l.u~f y~; 

'j' lrA .... ./e S. 

l1yl-l~f""Y 1t'(t..f~~ 
15a.ff. .,t-j>~I" / 

>s/-. 

-

-
'-

-

-

'. '-

.h '-

-

'- -

-

-

'-

-
L-

-
'---

, r 
-

~ 
~ 

~ i--.;___--w.s. -------~ .................... -_ ...................... ___ __.~~ 

r.I 

- 1 
f " 

lrpt..1- F"'4/ 5o./,fld<>/ E>'lu.a.1-y '-
sc. ..... 1-«-l b6.tP 

-



VVC.LL NAIVIC. ro c.w~ er a / W1.., T 1t: / c( {/C c.- o/;a-e.:/~y;1 ;S/ q,b,ô ..!2 o./;;) 

LOCATION /3-5-4-t-3ws-

z 
:J: ~ (/) ..... w en a: Q. ~ 

~ w w ...1 
w w 
~ 0 u. 0 

17~ 3 

/749 

/752. 

/7S"5 

175'7{ 

1764-

1767 

1770 

>-- POROSITY z 
L&J 
~ 
w 
u 20 15 10 5 

LITHO LO GY 
and 

GRAIN SIZE 

mud 1 

. ·>. ·.-~:. > :·· 

..; . . u .. 
;...:Eu>cic. 

·~·: 

:;:t?+;·~ :": ·:::~·· 
·· ·. : ·~ · · · 

:-:.,..:..<.:-.:· .~: ; 
.·.· . ·. -.-:.-:.......::: ·· 
-~· ·.~ .. 
· . · :..~: . : 
-~-·.:-..::.... 
. · ·.~·. := 
.-:-:--~~ 
-·~----:--r· 

I T?I- /79-9 ec.. l'i>"' ) 
CORE INTERVAL -17.ç~ . s-~ 

7 7 'S,... , 
(/) 
LU 

. a: 
0 ::::> 
w f-
cn g 

C> 

a: 
f
(/) 

1.11le>-/1u . .-1,.a/e/ 
.scls/.-A-t u dr;f-: 

::_:-:: 1f l7~/-9r~y; 

_ -rv'r (yla.1u:o~ïf1c) 

:=-:.-=- Q . 

,...._. 
"'-
,...... ,,__ 

"" "' 
,..... Te. ,...,.. 

'>J--
,,_, 
"" 

"'-" 

~ 

"t/ 

'V' 

,...,, 
('-' 
--..=:---=-- -
~ 7ë. 

~ 

A.-,..,__ 

r./ 

,,.__, 

M13/-l-/eJ ~ecl~ 
~d.K. olwe 

'/1-c..y (j!o" co .·,-hj) 

d4>-K o/1ve-7ru.y 
1 l'J,f ICl"O ll<O ff/1? J 

U~""Y >fio/• 
Mo flie c.I 11< ~- ;lo 

c(K . t1/1 ve7.HA/ 
1-o 
i/111-K oltve -fHA-Y 

fo bfJSe 

FACIE-~ 
A#P 

S#FLF 
{ I e>tv,FR Co/on~) 

SAa.../e) 

S,ofu.,.bA/e/ 
1..5'andy I 

H ud_çfo;r e 
( Of:'FS#tJ~,Ç'-

7/?-1-A!ç/ TJDN) 

L Dt.JE< Ç#ô,féRfCé 

/ 
7/?A#S/T1iJN' 



YVC.LL l'tl-*t.IVI &.: rt . Cl . 

LOCATION lb-5-4 t- :3 v ~ 

z 
::r: ~ en 1-w Cf) 

a: a. 1-
1- LU w ...J 
w w-
~ Q u..O 

/75 J 

1754 

/757 

J 7/, 3 

1- POROSITY z 
w 
:1 
w 
(.) 20 15 10 5 

LITHOLOGY 
and 

GRAIN SIZE 

mud 

~ .. u .. 
;...:Eu>aic. 

) ::> 

C 0 RE 1 NT E RVA L 11., 9. 2 s - / 7 t 2 . 7 s-

"1.(o H/ej wiJe-oJ.è 
rv"( CL'4..t/ 

~- d "-J..k yr"-y 

~..;:-~::: _d ~/(~/tue ~,Y 

~ vt-<. o ffle / cltv.t;/Jyll 
Z ~ - ?rtJ.y 

~ 11,1..,I ohve-r--r ..,;fi 
~ -tr. 1u.(,'/,s~ ,.,,DH/e..s 
~--.... ----- .... 

___ ..._ 

-=-- '-

Te. lirt.:I· Q/1ve- y-.., f o 

Te 'wld1f
0 1. '~rA,Y 

""'°f.lled da1-i: a. ... e/ 
Te. 11 71..f Cf '"V 

e I . ...... 

FA CIES 
A-1\/J> 

..T/t/TE,('?l?Fl71 T!O/'I 



VV C. L L I~ Pt. IVI C. 

LOCATION b-t-46-3 vs-
z 1-
- z 

(/) ::I: ~ w 
w ~ (/) ::t 
~ Cl.LU t:; ....J LLI 
w w-(.) 
::i! 0 u..O 

.... 17"35 

,__ -

'-/ 7 l~ 
-

,__ 

,__ -

'-/7f-/ 
-

,__ 

,_ 

'-/71-4-
-

>-

,_ 

,,,. ... 
~;747 -.)' 

• \j 

-,_ 

...... 
-

'-/750 

-._ 

,__ 
-

'-/75' 3 

-._ 

._ 
-

'-/75t 

._ 

..._ 

-
..._ 

POROSITY 

20 15 10 5 
1 1 1 1 

1 1 1 1 

LITHOLOGY 
and 

GRAIN SIZE 
~ . . u .. 
;...:Eu>oia. 

mud 1 1 1 1 1 1 1 1 

.. · .... · . . · ·. 
. . : : .. . 

...... ~: <·.: ......... . 

~ :.<~: -~ ; ~·->.:~ 
.': ·. :':._.._:· ..... . 
·: .~:. ': .-· :. · .... -.:·: 
~-::'~t::· ~;i .'.~ ~ 

IX 

1 Il 1 1 Il 1 

Cf) 

LU 
c:: • :::::i c 1-

w (.) 
(/) :::::i 

c:: 
1-
CJ) 

.c.. -.. --~----
I> 

T~. 

17~.S-/7"1~[.lfa:... '?. 7._ ./ 
CORE INTERVAL 114s= -175"/ (&-u 11. ,...} 

l<EfrfA-RKS 

!t? /..;L ~ row-. -r· A.,Y 
fo oltve -'7n1. 

FACIES 
AND 

f/11 J ER?/?ETAlJoN 

~ 1 ~ 
~, V ~~ ~~~ ~ ~ 
_; l( ~ 

~~ """~ ::t o, ~ 
0è ~~ 

-

-

-

-

-

-

--

-

-
-

-

--

-

-

...... 



W CLL 1'414.iVIC Plue ::sKv 
l 

a/ 

LOCATION Il- t-1t-3ws-

POROSITY 

20 15 10 5 
1 1 1 1 

'-/73t:t 

- -

'-/71Z 
-

'-/745" 

-

'-/74î 
-

-

'-/75 / 

-17~~ 

-

-
i-/757 

1-

1-

-
1-

--

-
-

~ 

1- -

1-

1 1 1 1 

LITHOLOGY 
and 

GRAIN SIZE 
_: .. u .. 
;...:Eu;e>a. 

mud 1 1 1 1 1 1 1 1 

..:·;..:.:.~·.:_·."·: ... ~_·: . :'. : . .... · . . . . '· 

.~f ·".S . ..-:· .-:· :< .. · .. . . . . . . 
:': ·~· .. ~ ... ".::.·: 
. . · .... : : .: : · . . .. . 

:: . : :::·:·.: : . : .: :_: 

····•.:/'}! 
........ • .. 

?t·:a .. /· 
.. • ... • •.• :_1 

.: .~> .. :.:++ . .-~· .. ~: 

. . · .. .. .. . 
': ... · . ·. · .. :: : ·.:· .: 
. · .. ·. _:.·.~ :_ ·.· ·: '·:. 

c.w/·g 

11111111 

CORE 

-----~ 

INTERVAL t73<J-17s7(6~c 17.f~ 
(./) 
w 
a: • :::::> 

0 1-Wu 
en :::::> 

a: 
1-
(./) 

..::::. x,,., /1rLI- oltu~-6ro.vJ"1 
'> 

lt~,t. oleve -61--owlf/ 

)<1q~5;.,..~ 
ltf1'A /J 

h ... Mf"-f;.c..,,,s of cl.e1-r 

Jul/-c.Jt,..,t 7r1v1../e_ç 

b/;..o</,-,..( -~-
-&;.:;,:, Ir 1/ J. ./. y ra.y l:N-o w 11. ~~ 

-

~ ff-l'lu.dfl cl•~ls &od 
~- Coc./ ./'i--r..JS• 
-

F/1-C/Ef, 

A-..V.c> 

.r N TE,f'f'~E" 7//-Tlo/V 

~ 
~ 
\) 
'>-.. 

l..J 

'-
QJ 
li; 
.s-
~ 

ù , . 

-

-

1-

-

-

-

-

-

-

-
1-

1-

-
1-

-

1-

1-

-

1-



"'- I a1 
) , 

LOCATION lt-1-46-3 ws 
LITHOLOGY CJ) :z t- POROSITY w F!4c1Es - ::z: and ex: 

(/) J: ~ w c ::::i 
w 1- en ~ GRAIN SIZE UJ 1-

/( E/11 J?-lè. K~ A/\/D 
a: a. .... CJ) 

u .... w w ..J w - . . u . . ::::i 
.TAJTé7.e?i' E TA-T!OAI w w- u 2015 10 5 ;...:Eu>e>a. a: 

::E c ~o 1-
1 1 1 1 mud Il 1 1 1 1 1 1 CJ) 

'-/ 742 ~ 

- -
'- -·· -

..... - - ·· - - -
~·--· · = ~/74-5 cfe>--k° 9>--'l 1. DtvER -
--·-- -

.._ 
CoLOR.14-t>O 

.__ 
--

'- ---- ~ 
<:>. .__ - -

'-/74'7! -·- 5)(ELF 
.._ 

--·· - -.._ '1 UI> > TtJ;V E ~ 

- -- ··> 
'- ..... - ----

~ "!Ïe/ Ill Jie!.C ._/7S / ~--- ~ >M•tl .7 ..... 
~-··,, ..... ~ 

-
____ .,._ 

.~ 
N.~. -... ::::... 

Tra 11 ;d1011 ..... -····- ===-- C> 
~ ......... -~ ····· ... 

tV.f> • . . -- -
:~:-: :: ... · ~~ ~::':':~;}~ -

'- o/,t/e <J ra.y-b YOWYI 
' ...... -

.: ::.-; :>>~·::_.:· ~·: - -
~ 

:.. . -. ... '-/754 
"1 "\.j 

...... 
~·~·;·~ ': :._-.-; .. : :·. (':- ----.-._ "!" 

- ~"' lll ~ -..... 

nu-:>~ 
...... 

X ..X'., ,,,...,,.,, 

F°f _,., u.dd r,,/J-ul' cla.$/t ~~ 
...... âo- '( ~ ...... 

- \j 
-

'-1757 
~=-

·;_:;_.:·:::/ ~ <:;<:) -
::::;::::. • - ·· .. ;, •... :. . -~ C~ .... ,...J >,o•H• />Q1>-f: _ -.._ .. , ..... - Q)~,.JA.d. l?if/,JK-r~y Lo;..,,,,./111/-K,;f:- -;;:;:::.. _,..._, 

..:..:...:..=.. . . .. . $ç7. -SJ. . 4J 
~-t;: .. ~.:~ .· :~:\ ~::~ 

----
~off/et! 1:11.1..H"-y,..,;,..,Y/ ù.. 

81ô!u.>-À · ~~ 
.__ 

~ -- lf))Ve-9ra.y //11u.c1t1r1 -- TL. 
~1160 

.~:~: ;:::\:: 5's% Io 70% 5a!.,' Sr;;T. ) ~ 
- ~q -

~ 

..... ...... 
- -

~ ...... 

- -
~ ...... 

...... ........ 

- -
........ ........ 

- - ...... -

..... ~ 

1 1 1 1 Il 1 1 1 Il 1 



LOCATION 2- 7-1-t-3 lV' s-

'-/731-
-

.._ 

- -

'-/737 
-

'-

'-- -

'-/74-C 
-

'-

'-- -

'-174 3 
--

.._ 
-

>-/746 
-

>-

1-

-

-171q 

--

- -

-/?62 

--
'-

-

'-

-'-

-
-

,_ 

--
-

POROSITY 

20 15 10 5 
1 1 1 1 

1 1 1 1 

LITHO LO GY 
and 

GRAIN SIZE 
- . . u .. 
;...:Eu>oia. 

mud 1 1 1 1 1 1 1 1 

·---
·-·-
---· 

·-
-·-· ----·· 
·-·-

·-·-. " ... 
~· : .... ·. ·. ·:. ::1 
't-•• : .'.·.·.: -:·: .. ~. _ ....... . 

- .... •..r. 

1 1 1 1 1 1 1 1 

Cf) 

w 
a: 

c :::::> 
w tJ 
CJ') ::::i 

C> 

~ 

a: 
1-
CJ) 

C> 

--------
A 
Wta~/t1G 

~=-
~-
= 

=== 51(. 

.c.~ 

I>< ~ 
-=--,q,r 

~...6 

---
,.,.,. <5-S;vt!.. 

-# 
~~ _,....--

A~ 
---
~ 
.....,..._~ 

~;X; 
~· ::::;::;;::;: 

~_, 
= 

CORE INTERVAL 1734-1152Îf~c. l'if / ' 

FAC!E-S 

-
-

LOWER -
da.1--k :Jl"AJ' 

CDLOR/'fDO - -

-
-

1-

1- -

'~a 1-f .,t-,Ptt,P/'e >- " ltdo.I 5J.el-F >-

~s-r Sq,,,c/ 
-

,,, r~ ,../Q.-. srt-. -,.."ai; r. ( >-c..11sit:fol"l 

t)/!ve-9r~ 
- - -- - -

5'l c.onolo.. ... y h 
lt19J. 

- 9"' .. Y """"~ f: &./a~f.s c..h.{Â. ...... e I .._ -

/t9.i.f ()/;ue-r}"(l.Y.J .._ 

' 
Cyc../1c, UJf;f.> t "\.j -

.._ 
( Joc.. ..... fo /,..,) . c:i 

~ 
~ 0 .- Jf'la<;.S1ve~ 

-{::_ 
\!) CU -

""' ~ --== fo -y ù 

~ \r) -
~ ~ 

-

~ 
'-

~ '-... '--

~ -
~ 

' ~ " -
~ 

" --\.) 

~~- , ' '--
-

A-<o Hie~ o/,ve .P-;:."'Y~· ~ <J LowéR 5#0,KéFACé -YJ'· 
-

'--

....... 
-

'-

-....... 

....... 
-

....... 

-1-

.._ 



IJV c::. L L NA IVl t: vv c-> 1 Lo a..~ 1 e 1 a..1. L- r V5 / à./ ( IU C. />'1 . WIQ_l?f ~/C:r; U/1::.ltl. bC>è~) 

LOCATION 4-7-46-3 w5 

:Z t- POROSITY - :z 
(J) :I: ~ w 
wl- <n:E 
:::a..~...JW 
w w w - (..) 20 15 10 5 
~ c u. 0 

17/'if 

172/ 

172.4 

1730 

1733 

1736 

/73<] 

171-2 

LITHOL0 1..1Y 
and 

GRAIN SIZE 

7 , 

(J') 
UJ 
a: 

0 :::l 
w 1-
cn g 

a: 
1-
(J') 

CORE INTERVAL j%~-:~j~f' 

RtMARK5 

s .+P. type 

c/as.& o.s--/.>c.>o<.l>'J 
c./ ... ç f- s LLPl'""'f' 

r;;.N?.,.,,./.,.,. f-o 4,..,...c/•s 
.,C/o ()./.,:.., ,;, f. fo M· p . 

50..,,.dsf 

0 .3 l-0 o. 7 b. c...1-.sh1 
c./q.f- sc..p,o,.-f; 

f-1.,;._ >sf. ;~~e.l.i: 

o.~ ro p. 7 c.la.-;ls; 
C.ll!S 1-> "/"!' J ... 1.1 

çJ ..... ,,...1-,..1.Y 

o/,ve -6"'"""' .. J 
.Ac.11. ~ 

bt,.,.otl.-/ 

FACIE5 

1#TERP,.fF!JtTJDN 

S/IEL.F 
MuDSTo/./é 

\/\ 
1 

~ 

ûft,.,eJ.JeJ 
i---r-~~-t-~~~~~~~~--~1--;;j'~.o~e 



VV CL L l't ~ 1\11 C:. e 1 g/. Lrv5l"a/ 
/ 

LOCATION 4-7-1t- 3 ws [c., ... 1,iryi!e/)CORE INTERVAL 1z3;r-;753 

CJ) :I: 
w l
a: a.. 
~ w 
~ c 
171'4-

z 1-
- z 
~w 

~ (/) ::E 
w ...J w 
w - (.) u..O 

1747 

175'3 

POROSITY 

20 15 10 5 

LITHOLOGY 
and 

GRAIN SIZE 
- . . u . . 
;...:Eu>rna. 

en 
w 
a:: 

0 ::;) 
w f-(/) g 

a:: 
>en 

/V 'Zo. 

c..1-..sf> o .,/, lc-w_, 
c(~/->uf'j)O~."fi 

<;'q . ....... .,t,n,X'. 

Te. vuoifle' wl.d-1t;i-9~r 
Te. a.~d da.,.k -;-y 

60% c;d. 
Te. 

l 



Y'I C. L L l't 1-\ IVI C:. vv•.,11c.141 

LOCATION <l'-7-1-6-3 wS" CORE INTERVAL 1z1'1-l 737Ûa.. ;<i.2 

z ~ POROSITY 
I ~ 

z 
en 1-- w 
w en :1 a: Cl. ~ 

LITHOLOGY 
Cf) 

FACIES LU 

and a: 
c :::> 

A-ND GRAIN SIZE w 1-
/(éM/1Kk'S u en ~ UJ w _J w 

w w (.) 20 15 10 5 
~ Cl 0 

u :::> .:rAJ TéRPft'ETll 77(}/v' :...:e.;:.:a.ci. a: 
1-u.. 

/ 7 t't 

1722 

1725 

173/ 

J73f 

mud Cf) 

X 

--------
-:;s~; "~ 

.ô.:::::~ 

0!111e-/:,;-o.v111 

h19J.jf 

O.,. fo4.7 c:"'. cJ,._ ~ ·h / 
C./4. ~ f-!i'~j)Orf / 

ç-,,.,..4 ~,., 

/If ferl1....teretl l1'y4r
a. ..,J t:1~1-K f r4.y 

)f1o-fl!~d hw~ 
11P% s,/. /y'-f· f')'. 

}c.(off/ec/ /tyil "'"' 
65% St/. da1-K 'l;ay 

30% s-1. 
"'1tCro MO Hh"'.J 

darK "fN>-)" 



'v'I C:. L L NA IVI i:. 

LOCATION /4-7-1t-3 iv5 

z 
::I: ~ (/) .... w en 

CI: Cl.. f-
1- w w _, 
w w-
:::E c u..O 

/bCf/ 

/700 

}7o'f 

)712 

..... 
z POROSITY 
LLI 
::E 
w 
(.) 20 15 10 5 

LITHOLOGY 
and 

GRAIN SIZE 
- . . u . . 
;...:Eu >0>c. 

mud 

(/') 
UJ 
a: 

c :::J 
LLI 1-
cn g 

a: 
1-
CJ'J 

1t"f/-/~crt)li'a S-n.. ) 
CORE INTERVAL WU:-1711 (!fec //îe. 2 

OFFS#-O~E 
da.s--1:" <fra.y §Àe/..j:' 

t-----i/'l.S.--------+---------
15a!f-/-pff'p1'1' r.;.fr'e TraJts. >i.e!~ Sa .. J 

b1~0Ju...P; 
~ ./ .J.,, rn-r· · 
~ C<.._c/ tj'rlA-H-foco~J/. 
:2:-
X-

i-: ~ ~ 
~ 

. " \) 
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W t: L L NA1'vtc. 
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-
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-
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w 
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GRAIN SIZE 
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UJ 
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V'ICLL. l'fr\IVIC. \Ne:S !C o<f. >7 e-t 

LOCATION 2- 19- 41- 3wS 
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1- LU w 
w w 
~ c u. 
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/74-/ 
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~ 
z 
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LOCATION 'l- J 7 - 4-t-J w s-
POROSITY 

20 15 10 5 
1 1 
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WELL NAME v~-;;f-c::o~ ~d:: e-f q; / c" 'tf. s.rq [_ l4 11rX._l ·q,..~f-~Y' . e_q_yf,·., 11'r:. f_/q_,6_/., ec/ / 
7 > I ; 

LOCATION /2-/9'- 1- C-3 u/S CORE INTERVAL / 7 32. ~ -J7f?O. _s-

z LITHOLOGY en 
~ POROSITY w 

:I: ~ 
z and a: F.4C1EÇ~ 
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'JV C. L L l't ~ 1\ll C (::_ -, q , (ï 

LOCATION /4-19- 4 t - 3 L.V S-

z >-- z J: ~ en ..... w 
w en ~ a: a. .... .... w w ...J w 
w w () 
~ 0 u.. 0 

POROSITY 

20 15 10 5 
1 1 1 1 

- /7c>5 
-

-
- -

-t7o"i> 
--

- -

-1711 
--

- -

-1714 
--

- -

-/717 
--

- -

-/7).{) 

--
- -
-/7}. 3 

--
-

-

-
--

>-

-
>-

->-

-
1 1 1 1 

LITHOLOGY 
and 

GRAIN SIZE 
- <.> 
;....:Ëü;O,à. 

mud 1 1 1 1 1 1 1 1 

~ . ...:....__.,_ .. . -.-.~ .. 
.• -r- . . 
-:-;-:r . _,_ . . .• 
~~· 
~~ 
:- '-; : ..,.:...:...;._ 

~-'~· 

~ . . ... 
~·. ~ · ~ 
~-·.o .. !"'. 
'a• 0 •o • o."'Q•Q• 
• "'fJ • o • ·;o•. (), . O• ~ 
:'.o·.t<> 1 -co • o..:....'!..0"' 

. ·.: .. ·: : .. :.· .:·. 

'.-{:Jb> 
~.··~··-·.· .. .'L. . -·. ·.· .... • 
~:::~ - ~ 

~ 
~-~-~ 
~...::..±..:! r--r---r=- :. . 
~,:.., 

- -

1 1 1 1 1 1 Il 

CORE INTERVAL !7CJ5- 172;. 1 {rec.lf r,. 
' 

en 
w 
CI: 

0 :J 
1-w u 

Cf) :J 
CI: 
1-en 

Tc- . 
'"------

R EMllR.KS 

JHç:,f,//e. cl ç/a,.J: a.. .. tl 
/1 y/J- frll-,Y 

FACIES 
#ND 

TNTERP,e'ETJf TiON 

-----------
d .. ,...1: 'f"'Y 

(>I! YtOt/,é .. v-/'.'i; l,.f./ fj'I 
SPt. (t>.. 'jf'>->.1 

-

-

co ... 7 10 .., e ..... ,t,C, le"' s.u 
1------tN. S. ---------+-~~-------...---! 

' ' WLl/so1-fel,; '/""'.,,' · -ft:i ! 
o. 3 GIW c..I .... ~../ f 
c.l•>.f- >u...p11orf-/ ~ 

:5d· -.o-INX ;' 
Cl 
IJ - - - --- - - - - -----=-<> l ttff .. ! .. yc,.. p./ dorl' -.tl $ u 'o f 11J,,_/ 

::===-<> /, t LI- 't"'o/ Esit.t(J~'I-/, 4.Y 
c=> - :::=- Fuc.tl~ 5 

v. c.,,... 1'-o ,,. .. ,, .1 w1~ c-:q,..70-©1--a .. . 
X~-- -t;o-:_ff,/ S.rf. 

><-=-=--

=-=-= 

Tt!. 

''HG YO h< o fT-/e .S <>-di 

oit" e -1 ,,..""/ 
30% s.1. 

IL ç,/_ 

,.,,."HIJ <9 !1ve-7,..A/ 
"' .... d cla. ... ..c f'"""/ 

6>% s,/. 

\-

-

-., 

-

-

-
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-



'IV 1:. L L 1'4 A IVI C:. OlLll'Tf!t:.r e..;. a..1 Lrys/a..J 
1 > 

LO CAT 1 ON _6_-_2_o_--......:..%-=---3_w_5" ____ CORE 1 NT E RVA L 172 o -17 3 fif.2s-{,.féc.1z7s) 

z 1-
::c ~ 

z 
Cil 1- w 
w Cf) ~ a:: li. 1-
1- w w ....J w 
w w (.) 
~ 0 u. 0 

-1720 
-

1-

- -

'-/723 
-

1-

1- -

1-/72{;, 

-
1-

1- -
..... 1729 

-
~ 

1-

-
1-/732 

-1- ,.,, 

..... ~j 
-

-/735" 

--

- -
-173</ 

--

~ 

-
,_ 

-,_ 

~ 

-
-

,_ -

...... 

POROSITY 

20 15 10 5 
1 1 1 1 

1 1 1 1 

LITHO LO GY 
and 

GRAIN SIZE 
- .. u .. 
;...:Eu;cna. 

mud 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 

(/) 

w 
cc 

c :::> 
w I-
CI) g 

~ 

p 

~ 

~ 

cc 
1-
(/) 

------
~ 

~ 
.:::= 

~ v=--

MU.<;S. 
.....-;:::::,. 

~___..,. 

~S~lf 

~ 
lê.. 

~ 

~ 
Tc. 

rv 

"' 
"' 

c/tAt;.f.> O.? fo f).v,;,..J ~ 
fi-te</. so..-f, ... 'j, 

~ 
llt' 

c-f 11..<> f- ç IAppw·-11 ~ 
t c;J. VIAo..frt)< <;:) -

-

'4 
\..!) 

< ....... 
\:) 

~ \j 

::..2A 
-

D/1 vf..'-/o YOvJl11 ~ 900&/ jJ - - \!) 
as ,d, ove/ WC 1/-H,..fe<!J 

-.J ~ IÛ ·l -f-o {). h c..,,. .c./a.d·:5., \.!) 

·hou9L fo J. 'Jl-t>. .. ,le < ~ 0 

-
i-ZD 

pl~ "61- be./s. IJ 

o/1ve-'61-owH,1 .4 ~ ~ h19t. (> ~~ ~ u. 
~V\ 

-F/0 .. 1, .. 3 J,v.ff-r-4" u. les. ~ ~ 

..... -

G ....,.., . ~ DAc..... .:. lr.d~ ~ 
O/ive -h rO W/.<,l 

~ "'- 1'J1.. t/> ~ -

buf'+-cW yr.1<.u/e.s. ~~-
./?.. "' .flo o.f•"':J 
LJ.: ~, 

-

i--2. F 
-...... 

-2G 
-

-

810TUR8ATED L Ot-JER' 

/Mt.1DDY
1 S"!foREFACE 

-2H ..... 

SAND5TONé -

..... 
--2I-
,_ 

--
,_ 

-
,_ 

-,_ 

,_ 
-

,_ 

--



Wt:LL NAMt: 
~ 7 7/ 7 ... 

LOCATION s-20-46-3ws 

POROSITY 

20 15 10 5 
1 1 1 1 

~ 1711 
-

..... -

>-/714 
-

-

>-)717 

-

-
~1720 

-

--1123 

-

-

'-/7 26 

-

-
~1129' 

-

-

-

....... 
1 1 1 1 

LITHO LOG Y 
and 

GRAIN SIZE 
- •• <..> •• 
;~Eu>cic. 

mud 1 1 1 1 1 1 1 1 

· -

---

i---...:_ ••.. -........ _.,__ 

·-

.... · .. 
. . "·:·'.::·: :: : .. \ .. :~ 
·. ·:··.:·.·~ ;· .~: .... 

. ·. 
·:.~_ ....... ·-~:' 
. ::._;--:-_;__• .... .. - . . .. . . . . ·-:· ... :·;.;·. - .. ' . . . . 

,....__ ·--. 
: . :;+.::: 
•""?- .....,.__ 

·~~~ 
···~···1 

: ~ ....'...:.-:--=-: ~ 

1 1 1 1 1 1 1 1 

CORE INTERVAL J71/-17Z't.f>{Kcc 1-=t.~;../ 
U) 
w 
a: 

c ::::i 
w I-
CI) g 

~-
~ 

a: 
1-
U) 

Op. ~ 

lqkl. o/1ve-b1-ot..J>1; 

}f,j~ Jf 
Fe. ,,... •'-".f.f. clt4.f.l.f; 

c; s. cl x o d.....,ksr~ 
~ C.OINl~OIA,J 

~ o. /ço Coa./ c./.sh. 

FAC/65 

/l!VD 

.TNTER?RETIJT/0,1y 

51/ELF 

Mt.1P.S/l)/\lé 

( [ DWfi-K 
L.Ot.ORAPO) 

~ - - ,;JfofT/ed durK" - - -

~ Te . 
/oJ1ue - f>-4 y 

/>'!Off-/ed /'/ ... :/. p>4;:,, 
~"ddo1-l:tr~ 
~s.% sd. 

T<!. /._ 

s-0% su.,t 

6s%S~ 
s'~,.. 

j 
40 s.- ... / 

-

-

-

-

-

-

-

-

-

-

-
--

--

-



vV l:. L L 1'4 A IVI t: e -; '? I 
I ' Jj 1 7 

LOCATION /4-2 0-4 t -3ws CORE INTERVAL / ('f2-/1/C. 2 {tfec 17t~ 
LITHO LO GY 

(/) z 1- POROSITY w 
:c: ~ 

z and a:: 
::i en 1- w c 1-w CJ) ::E GRAIN SIZE w u a: a. ~ CJ) 

~ w w ..J w u ::i 
w w (.) 20 15 10 5 ;...:e..;;o.c. a: 
::? 0 0 1-LI.. 

1 mud 1 1 (/) 

/CCf'2 -i.:. 
"' X rr o!tue-br/)"'-'"1; 1.1'1 

~ 
J, 11:, /, fil .( 

~ .. 
~ 

6w.rt-c.l..~1-f yr..11. t 
C: 10 11.< .,_. O .l't 

-?.. ~ 
\) 

/ 6°!5 
X ~ 

A ~ \j 
.,. 

b'""'"cl ... / J 
~ ' ~ • <U ,\J ~ 

'l 9>-. f-.:;, D.4 ... -cf,'»n ~ ~ 
f-.:. ~ 

X 2/ (_ f.o ""-c-, ,.. . <>sf-. ~~ ... 
4J ~ ..... \1 /b"f Cj h\.7J... <! 

~ 
\!:) .. # 

~ ---
~ ..:::::::::: Dl11n-k ... o..,., "'J 

~ V) 

::;t, ./lo<>l-r ... ~ /o.,_ff "' ~ 
~ 

~ ~ J-o. ,..,./es. .., 
170 I ....__ 

\J \) 

~ ~ 
;:_ :::--. 
"\ \j . 

" ~ 
Ill '-

~ ! ~ 

- ~ --- <) s 

~ 
~ 

~ 

110-4 c;/,._ç,h 9,,.,,.,.u/,.,. fo ~ .:j \J 
X o. 3 c.- J ~ -1,.,,r Cl 

~ ..c..':k \..) 
>'-f!'/lo .. t ~r /. ""-·'i,,. 

~ cJ..... .... e/ 
~X- f". Io ,.,...,,. . s~f w• H. 

~ .. ~;no"x ,Clo,.,11 "'4M. -fdllllfs 

1707 X~=- l1JJ . o/,ve-71-"',Y ..: ·~ 
~ -,. ' 
i..,.: ..... 

~-- ~ i.. 

~~ "' .. 
~ -!~ 
:::L ~ \) 

)7/0 

If,( o ff le,,/ le f1..:f ... ~ ' ~ 
~ ...-...,:.... . 

~~ ....., ck 1-k 7 r4y .... °'i '1-. 

"' ...;. :J~ 
~ .o~ \li 'i:t 

' ' ~ ~ ~ 
~~ 



LOCATION !!-27-4t-3ws 

POROSITY 

20 15 10 5 
1 1 1 1 

-
5400-

-

._ 

541 ()-

-
._ 

5420-._ 

-
._ 

S-T30-

-
._ 

-._ 

-

-
--

- -
-

--

-
-

-

-

1 1 1 1 

LITHO LO GY 
and 

GRAIN SIZE 
- .. u .. 
;...:eu;cna. 

mud 1 1 1 1 1 1 1 1 

. . .. .. 
.·. ·.·.·. ·.· .... 

. . .. 
. . . : .:....:_. : .. · .. 
. ·- .·-·-;-
·~ ·.·--:-:: .. 

.. . ... 
=· .. :.:,: ~:": ;>:.·; 

.. 
. . . . : . 

. . . .. 

·'.--=:--:-: ":'.=: :~ .. ·---· . ,._....,. . 
~·-·.· 

··~.-~· 

:.~· 

··· ·~-.· 
:~· ... · .· . 
:,..:.,.::._:: · . ..:..:..:..:.--;. 
. ·.·.·.·.··~ 
::~ 

11111111 

(/) 
UJ 
a: 

c ::::> 
w .... (/) g 

--

a: .... 
(/) 

Te. 

,.,. 0 ff/~" /t f'/..f e. .. c./ 
d,,rl<" 1,,..."' Y 

f-/JC1E> 
/1-#D 

.IAITEIC?REJ?JnoN 

' 
-

-

-

-

-

-

-

-

-

-

--
-

-
- -
-



YY t:.LL 1 AIVlt: \ I , 

LOCATION /0-2Cf5'-4t-3 ws- CORE INTERVAL !i-iç"f- 5q 9'9 .,c+. 

LITHOLOGY en z ~ POROSITY UJ F/ICIE.5 - a: 
:::i: ~ 

z and ::::::> (/) 
1- UJ 

GRAIN 
0 1- ,lf-A/.D UJ en ~ SIZE UJ (.) R EM/J Rl<!:J a: a.. Io- en Io- w UJ ....1 UJ - . . u . . ::::::> 

JJVTéRP,f'ETllT!&N UJ UJ u 20 15 10 5 ;..:Eu;cic. a: 
0 0 1-~ ~ 

1 1 1 1 mud 1 1 1 1 1 1 1 1 en 

'-- ._ 

5"160- 1 . . . . . dk. /O WER -9ro..y 
~ 

' ..... . . CDLDR/9-.t>D 1-

1- '-''"''~-. .a "'.'Gi · ~ -~---
-t-1-aH§'rre,~1ve L~ 

-- - -- -.. ·.· ·. . . ... /tp~I fYrLY .. . . . .. . l 
. . . . .. : -. . .. . ---1-
.. .. '--.. -- ...... ... . ~ 

"' ) ......... ,'-.j 5470-
. . .. : -zr CIJ -.. .. . . 

1- .. . ·.· .. <U · ~ ~ ~ -.. .. -- --;:::::. ~ ' ~ ~ -I~ ... . . __::::::-- - ~ ~ .. . . . . . 
71 "l 'XI '3 

...... . . : . •' 7ê-M 1..lr. f . ~~~ G" ~ 
1- -- N;e .. . . ... ... ~ 

,/'di./~ .:;./af;fs .. .. 
1-

~ if ~ o/n;e f.lud -
:·: . ::.::_:.~.· 

114offlrt/ ~ 
54'1~- ~ c-1t>1-i: 9"'Y ) ~ 

-
1-

~ 
._ 

-:--:-. ~ 

~ ~ .. :~, .. ·,~ ·~::'· ~ ~ ...... 

~ 
1- -- ~ Te. } ~ 

·-~·::·:· ·: ·. --=-
Te l1y/.. I oltvr- yro.y1 \.,) 

1- ~ 1 

~ 
'--

~.··--- -2 . .':: .... 5-t ..... 2. 'wA1f.M 
1 ~ c#/eJ;.; 

~~ 5f't0- f"ew lro Sc..n. . ~1ci:. ~ -.-,._.~ 

~ ~ . . . . . . . ~ -- - ...__.____. rv >~f. /,:; ~1 .. ife.5 ·~·:~ 
,....., 

Te. 
/',., \J 

~--.~\7~ uf'pn· f>"'>-~ 1-:rye ~ "1l 
1- 7ë n-ete.//,,..tJ- "' "-\ 

1-

-

~ 
-

:_._~~ ~ 

1t1oflkd .lb. 1-k o."'-al 1-1-

~·:~ r,:b 
1-5500 - /1 pi./- 7>-47 -

1-

1- ...... --

- -
--- -

- - --
- ...... 

--- ._ 

.__ ._ 
--

'-
._ 

--'-
._ 

._. -
--

._. >-

- ._ -._. 

._ -
1 1 1 1 1 1 1 1 1 1 1 1 



LOCATION t-29-4t-3w5 

-
'-/b70 

1- -

-

-

1-

-

-

-

-

,__ 

-

-
'-

'-

-

-
-

'- -

POROSITY 

20 15 10 5 
1 1 1 1 

1 1 1 1 

LITHO LOG Y 
and 

GRAIN SIZE 
- . . u . . 
;-:Eu >a>a. 

mud 1 1 1 1 1 1 1 1 

1 1 1 1 Il 1 1 

CORE INTERVAL u7o- 167! 5 (~a 1. 7>-,. 

F/fC!ES.. 
,tJ.l\/D 

.T# TéR?li'&T/tno,v 

CllA/V/1/éL 
5TA6é 

'C' 

'-

-

1-

1-

'-

1-

,__ 

L-

,__ 

-
-
-

-
-

'-

-

-

-

-

-

-

-

-

-

-

-

-

-



VY C.L.L.. l'tJ-\IVIC 

LOCATION 2-30-16-3ws 

z 
:I: ~ IJ) 

1-w en a: Q. fo-
fo- w w ..J 
w w 
~ Cl LI.. 0 

,,~7 

t6'r'f 

1102 

1-
z 
w 
~ 
UJ 
(.) 

POROSITY 

20 15 10 5 
1 

LITHOLOGY 
and 

GRAIN SIZE 
u 

;...:Èc .. i>Oià. 
mud 1 1 

: ': ... : : : .. :- :- . 

(/) 
U.J 
a: 

0 ::J 
1-

UJ (.) en ::J 
a: 
1-
(/) 

~-::..71 

;;,(, i""/ 

';;;Ô 
,...../ ,.. 
6~, 

~ 

CORE INTERVAL lt'i57-/7oS.4Vfu/~.4 .. , 

RéMARf'-5 

O.z. A> O · 76»1 

c. !t~. i;, 1-s / ""' o cl e Y4. I-e 
>o or'f.t"-f / c../4.r;f 

> L<.fJI'" 1-t"; 
rl<f .. 'I >-· ~d l'IA..fÂ.IN ,,f" 

h...,odwle 

!tfll ~/tve J'ra.y1 

ÂtfÂ rJ 

/,f~ il- oJ1v.o! 91--c..y/ 

A..·ri.P 

/f/...f fH;(/ 
a b..,,. J. > 1,Je 

i ... fc~/4y·t1·> -----

FfiCléS 
-1--AJD 

..Tiii TER?Ré TAT/ON 

...... 

,\J 
Lu 
\!) 

~ 
\;) 

~ 
~ 

I ~ 
-~ ·~(J 

Jüc.;p1ê1ti 
&r 

_?~f~--

~ 
IJ 

\.):::... 

hm. fo B,ôfu..1-6. 
Ssf-Mu.d>f. 

L ,, -

..., ..; ~ 

'· _, 



YV c L L 1~ A i\ll C. 

LOCATION _lb_-_3_0_-_"9-_t-_5_w_5 ___ coRE INTERVAL /1'75 -lb93./~ 

:z .,_ - z J: ~ (/) r- w 
w en ::f a: Cl. ,_ ,_ w w ..J w 
w w- u ::i: c u..O 

POROSITY 

20 15 10 5 
1 1 1 1 

-1675" 
-

-
-/b77 _ 

_//,7'ff 
-

-

- -

-lbfll 
-

-

- -

-168'4 
-

--
- -

--lb~7 

-.__ 

.... 
-

.... //,C)O 

--
- -
-/6'J3 

--
- -

-
--

- --
--

- 1 1 1 1 

LITHO LO GY 
and 

GRAIN SIZE 
- .. u .. 
;...:Eu>cic. 

mud 1 1 1 1 1 1 1 1 

• 
"' • 0 .... 

Ë~~~._, 

'.~~~.:-.5.~ 
.:··ii~l 
.:...:.: .. ~·· · · ·· --·r- ..... 

f-.- •.•• 

~::-. - · -
·:..:.·::::·· .. :~ 

1 Il 1 1 Il 1 

(/) 

UJ 
a: 

c :::> 
w .... 
en g 

a: .... 
(/) 

R.EMfH<K5 

C:/fl..t;f..-S~ ().>-!;, 
;.o '"" .1 ,!ur

su.l'l'•,..0 Io~ 
m c..f NX stl. c 011ie11f-

FAl!E~ 
AND 

IllTéRPRéTf'tT!ON 

s-1-e ... 1-1 ... 0..y_ STl"IGE '8...' _ 
l>ff> fflecl da..1-~ <0 ..../ 

ltr/..I 'fl-tl./ 
LOWER SlfOl?éF/fcé 

-

-

-

-
.__ 

-
-
-
-

-

-

-

-

-

-

-

-
-

-
-
-
-
-
.__ 

-
.... 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-



LOCATION 2-3z - +t-3ws 

z fo-- z J: ~ en 1- w w en ~ a: a. ~ 
~ w w ...J w 
w 

~o (.) 
~ 0 

.... 
-

t-

.... S3'fO-

.... 
--

~"4 
. , 

>-51<»- V\ 

-
-

t-

~ ·-t-5"410- "' 
t- 1(\ 

- ~~ ..... " 
~ - ·-

512'>- "' 
.... 

-.... 

.... 
5"1,0-

...... 

-
t-

-

-

-

-

-

-

POROSITY 

20 15 10 5 
1 1 1 1 

1 1 1 1 

LITHO LO GY 
and 

GRAIN SIZE 
- .. u . . 
;..:Eu>cici 

mud 1 1 1 1 1 1 1 1 

--·-

• • •• • •. • • • • • •. ·, -t. 

.·:· . ~: .·;.·.q~• 
0 .... : ~ . ':·· .• ~ ·.: .: 
• ... ·. • .. ·. ·. ~·. • .... " .·· .. 
.~ • · o • . •·I•• 
. . ·.: . .. :. · . . .. . ,, . .--.· 

- : · · :-~ .. ·: . . 
• 1 ••• • •• . ...... 

- · 4· ... -
., · .. : ·. ·.;_.;: :· 

.... . : . 
: .;.:-: : ':. :-:: ' .. · 
. ' . ..,..._ . . .. . · .. ·,· : 

1 1 1 1 1 1 1 1 

~ 
,..J 

t~ 
--'Vl..A.. SK 

#v 
~Sil:' 

~ - . . 

ynv•. fo le.,.. . cl,.~ti;/ 
c..).e,../- c.,.J;...~~r. 

Gn:t1<,..,/,.J> /o V · C·f>
w,H. 611.fiC-we ... T;U,.,7 

cJ.eJ.-rl 1'~ .1te1C.r 
-f-t;>/ 

bu.Fr fo lt?J..t Cf'"/· 
wel/-so.>--fe.J 

D/,ve-/>""-Y 
do.,.,,,~ .... ,/ 

FACIES 
If-AIL> 

J" Jt/ TBf ?kt7// Tl O Al 

--. -
..J ~ ] ~ l <;s 

" \::i ,\J 
i ....... 

Q) .. ~ ~ i ~ 
~ 'f.. Cl ~ ~01: \1 ~ Q 

l.J 

~ -;..... ' <I 
"I 

~ ~ (.,,\ 

~ 4. 

"" 
<)' ..... 

~ t ~ .:s 

;_ ,~ \j Qj 
~ 

1 ~ 

J '::! 
~ 

,~ \J 

LOWER S'llORérAcE 

. 

.... 
-

-
- -

-
-

,_ 

- -

..._ 

-
,_ 

..._ 
-

t-

--
,_ 

-
1-

--
1-

-

1-

-...... 

...... 
-

...... 

-...... 

-
-

...... 

,_ -

,_ 



.___,.,,~wr,;o.h,,,___y~t_Y.(-5.~r.!5_~1~~~~~~~~~~~~~~~~~~~ 

LOCATION 6-!-46-4wS-

POROSITY 

20 15 10 5 
1 1 1 1 

-
'-1755 

-

-

-

~176 I 

-

-
~176+ 

-

,_ 

-

-

-/176-

-
-

>-/77°!-

1 1 1 1 

LITHO LO GY 
and 

GRAIN SIZE . . 
-: .. ~ .. 
>~Eu>Cla. 

mud 1 1 1 1 1 1 1 1 

-----·-··-
---

-···-~ 

,___ --
~ - -··-

IL1 •Dl-'~A"' ~· 

f 21~ 
:'.: :·:.:'. . \'~ .... · ... .. . 
: .: ... : .. · ..... 

. ·:"·> ~=. :_<_·_.';:_\_:~ 
·.·. : . ... · .. · · ... 
. . ~ : . : ·: . ; . 

~-. · . . ~- -..:- .. ~ .. 

~-::." .=: ::.~/~;·? ~-
.· ..... · . . ~-~· 

~~·-·.;.-~ 
:· . ·.-.: ·•• .. ; .-. ·.I 

. · .. ·: .: .· .. : .·. ·. 
·. ': · ... · :. ·:: ·. :. ·. 

..... ·.· •.- . · .. 
·. ; · ::-,; ::;-: : '; ·=_·,. 

:_ : ... ~. ::· ~-.:~ .· -~ ~ .:. 

. s;·f .}:~\_ 
Il 1 1 1 1 1 1 

!752-J77t:?{!?ec. /'if..., / 
CORE INTERVAL aTo -1zz'l. 7~{Aa ?:t.5..J 

en 
UJ 
a:: • :::> 

0 ..... 
UJ u 
Cf) :::> 

0 

.'>L 

a: ..... 
en 

- C> 

= Pa . 

,....,,~K. 

-
.=. - C). 

.b. ~ ... ---===--

,, 

~ ~-
-"'-.A.. A.. 

A =:::.Ast 

::-r 

D!tve-OJo-O"<r'l1/ 

/"'' ~ 

/1pl..I f.ny 

/01-rc ~f?J 
b"-r'"'owS 

F.//CIES 
A-ND 

J/J/TERP. 

- ., 

~~ ,t 
Q~ 
~ 4J 
~ ~ 
~~ 
~ V) 

ta ,, 
' . 

-

- -

-

'--

,_ 

L- -

'-

-.__ 

-

-



YY CLL 1'4AIVIC 

LOCATION <o-r- 4t-4-wS

z -J: ~ CJ') 

~ UJ (/) a: c. 1--
1-- w UJ _J 
UJ UJ 
:l: c u. 0 

JT37 

/71-C 

174- 3 

174{, 

174'r 

/75Z 

/755 

176/ 

.... 
z 
UJ 
~ 
UJ 
() 

"' ô 
\,) 

• IJ 

POROSITY 

20 15 10 5 

LITHOLOGY 
and 

GRAIN SIZE 
- . u .. 
;...:e...i>cnc. 

mud 

·· ·. ··.· ' .. .... ·· . 

- ~ . · .. 

>~{;.r.-:. 
(.0·~ .. {t;," 

l 
l°.Jr.<. Y 5 T /f L (LO cm of ,·-r,.. efe.Y' · w,, ., ù6)., e d / j. 

) 7 

17q7 - I 7 SS (t<r!c.. l'if . .z....,~ 
CORE INTERVAL 1z:ss--1u2 (du:. z 0-.) 1 

Cf) 
UJ 
c: 

c :::::> 

UJ tJ 
(/) :::::> 

c: 
1-
(f) 

?EMltRk5 

o!we-i>roCAJ111 
'1r9J.. {I 

buf:f-c../...erf 
9s-a Hule> 

l?J...J. · J.,,.o..,., -rro../J 
J..19J. p 

/'ii.I- o!tue -t/"DWH,; 

f::,,,.,.odo../1 .,.,,H.. 
.,C-/00 {,,,-J yr•A~fes. 

o.-./ ? ... a.,. ... Io r 
/o..yel".S 

G1-â,, .. 14-,. f",. ... Jsf;/ 
co ... ~/o .... ~H>lré 

;:::;;;:: Té . M<Dif/et/o/,~9rlf{l_r:7y. 
~_.1k. ---------

/i-lv'D 

:CNTER.PRéTAlïoM 

THLM; f, o~ 

~ 
~ 
~ 
\j 

~ 
~ 
~ 

\) 

T1-<.....,~ . t_ .._ 

' ,\J 

4J 
\tJ 

~ 
t,) 

~ 

i 
~ 
\J 

OFFÇlfO/?E
T.<klllS'tT/O/\/ 



W'I L..1..L.. l'IMIYIL.. wc.;, ..... o..#'-f71 

LOCATION 10- 1 - 4(-1-wç 

J: en 1-w 
a: a. 1-
1- w w 
w w 
~ c u. 

17oc 

}?JZ 

t715 

/ 71<3 

17 2 J 

f 7).4-

172 7 

z r-
~ 

z 
w 

en :::i 
..J w 
0 u 

POROSITY 

20 15 10 5 

LITHOLOGY 
and 

GRAIN SIZE 
- .. u .. 
;....:Eu>oia. 

mud 

170-c; -17 /9- . 25 ( X'ec. /9. :;.S,,., .. 

CORE INTERVAL 1zr+.J.,'J--1722.25(R=.. /'"5,..,.; 
en 
UJ 
a: 

0 :::::> 
LU 1-
cn g 

a: 
1-cn 

;91.,1. o/,,,e J,,,.oi.JA/ 
b1;.,.o J,,.,/ 

/o-z.oc.~ . Ht;c.f( 
-r-!>~cl >efs. 

; 9 ,1-1. clive-4>-o-w,./ 
~,,(....._ _,,,,... ç~/;/ 

'4.JÏl-Â. 'SC6.~>-e~ 
'j'ro.,. ...../.e>/,Pe&>b/e 

/4-ye>-> 

f'o·ioclic. /-2c,,.. . ft,~,f 
~-~..,tl$f,,odu/41--

1 c. ye,. 

l,;,,t. o/!(le ,f,,.o...1n/ 
/119~? 

70 -~oc1+1 .. -r-f>e/ 
çe f- ~1e..ï::..e'-> A~ 

.b- ~ /a rpe f.z - ~ c.-;) 
dse.o/~J ,,.....,_.t~I. 

c.IQ.$1-.s c " ... _Cl .... 

'-.-/ 
-~"--

... / -... --"""'- ... 

tJ-7>- /.Le.,... c./._~4_, 
/..,,.. .. ,cl. ..... ,..·h-1,r;; 

e-1<->sr-> q,Ppo>-T 

p./e .. J/-s cr-ktl 
9,,..c..,,.w.le....- co11yl·..1 
2-..- ro S"'ht>K· cl<>.S-1-, 
C/4.ç/-S~j0,1'01- t4!..0, . 

,o<. f>· 5'-'/. ft<c •. //n y 

f 73.J -;i...::,-173't-. . 177'9.75-Y74-f; 

FACIES 
A-IVD 

J,N /ERPK'ETATio 

/ 

4A 

48 

4C 

(\J 
+D 

* 
l.l.J 

4E. '..J 

~ 
\J 4F 

~ 
~ 
~ 
\J 



'vV C. L L NAM c. 

LOCATION /o-1- 4t-1w5 Co-iTl ·;r~ed CORE INTERVAL _____ _ 

Z 1- POROSITY 
en :I: ~ ~ 
~~1-(J)~ 
t-ww..JW 
~ c ~ 0 (.) 20 15 10 5 

/7.Z 7 

/730 

/733 

IT36 

/73"! 

171-Z 

1745 

LITHO LO GY 
and 

GRAIN SIZE 
- .. u . . 
;....:eu;OJc. 

(./) 
UJ 
a: 

c :::> 
LU t-
(J) g 

a: 
t
(./) 

--.-:=--...---

Grc.H. ~., c~/ 
(). z_ 1-o o. te. ... 1 

C.Jr.. 7/J.; IM · f>- · 
Ççf. MJ-n,X-,.,1 

c/ 4.S-1-> 1.1.f'.I' 0 ,...-/./ 

o cc.a> . .f.f-o--r" 
$4.l<p/sf l<t.Hfl"' i..e 

.fa,;f 10.,.,-ü,.7/e 
f-o l-ra &A.jh 

,r-,6eJ> 1',.o .... jic..;t-

d ~ ~ ,l: 'f ;-a. ,Y l'o 
d~,...J: o/tve

r>-~y 

' 
'~ 
l!.i 
\D 

~ 
Vi 
'.J 

~ 
! 
\j 

V\ 
\u 

~ 
t 
4' 
V'i 

0 

4G 
4R 

45 

4V 

' 
1 

; 



VVC:.LL l'iJ."i.IVIC 

LOCATION 11--/ -1-1-.:fwS-

z ..... 
::I: ~ 

z 
(/) 

1- UJ 
w 

~en ~ a: a. 
~ w w ..J UJ 
w w- (.) 
:::!! c u..O 

POROSITY 

20 15 10 5 
1 1 1 1 

/70., 

,_ 

-
,_ 

-17/2--

-
-

-JJtS -

-

. ._ 

>-/72 / -

-

--17 J..4 -

-

>-/72 7 -

-

.-/730 
-

-

>-/733 
-

-

1 1 1 1 

LITHOLOGY 
and 

GRAIN SIZE 
- •• (J •• 

;...:eu;a>a. 
mud 1 1 1 1 1 1 1 1 

. . . : . -~ .... · ·~. : . 
...... ~:~< ... :>.:> .... ' 
.... · .. ·. 
:: ._:: .... _· .. . ,, . . . 

. . . . ; . . . ~ . : .. ·. 
: ... ·:: . ·:: ,. ... : .. .. ,·. 
: ·,.:· .·, ·.·-.. 
·.··:.··.· ·.···.·: 

·. :_ ·: ,.:: ::: :· :· .:~· .... 
. . .. · ,.,·· ........ 

. -= ... ~·_: ... . _:::~-----~:~ 
. ....... 

):·;:::; •. 

·. ·.:: . : -: :· .. : 

>:X;f 
7_::~: .;_·~:::\-.~\:{ 

... . .. 
:_.,··:···.-·. ·.·: ..... · .. 

1 1 1 1 1 1 1 1 

l 7ô 'f -172. 7 {/f.i!C 16-.) 
CORE INTERVAL 1z<7-172'"1 {&c P>-..) 

(/) 

LU 

·~ 
0 1-
w (.) 
en :::> 

a: 
1-
(/) 

=- -C> 
= -o 

A ~... 1,,11- pr~ 
/"'IOjf/ V(! 

C>~ 

X. -
- 0

P/. ,....,,, 
--oP •. ........._.__. 
= -C> 

=-= 
~ 

:::::==~<> 

=-r-o 
;...,. ~ ,;,e_ 

-~-

51<. 
~ 

"""-"""--

- I-
~ 

-... 
"""''~,. ..... 

~-=-=-
___ 

-_:-_ .... -:; - - =--

= ,t::>.-

S,(A_k 1"1 lrrlt:•.'/f >-.5 

lpN-p>-a.y 
; &rr· Fe.,,," Jsf 1-..,yt r 

a//e,..,.,,.f,;;. /~J.r 
a 11d a1-~ ,,...,Y 

fyt.f o/tve-f>"4 Y/ 
Ji ,,,J. p 

.5. 
7o % )'>( .ol f. f. 

l1J,t. ?rA.y Io 
bu:IV-77 

pe;-1e J,c Fe-1« u.ds.f. 
clt.sl- ,,ot/..,/4r 

· ;eo 11e.> 

lqi,1. 9"0..Jl ,1 

./e...., sJ,./e pu-1,,.9> 

F.4CJE5 

/JA/D 

J: AJ/t=.-f'P?ETJ/-7ïoA 

LOtJER 
Cot 01<.llt>O ,_ 

fflllfS. TÏdo/ Ç4,.d,.> -
,_ 

- - -

1 
l '1 f-e ,..f, da./ - -

sx11,/ 
.ba.r 

. ~' -

5a"'d Lt~ 
-

PA>- l 

~~ -S" u ~ T/iJ ,,,/ ~~ 1'ay f_ \ri ---
5'tu-1d ~ ,_ 
fi'Ar 

5"u./,f1da./ H ---8~Y 
-

,t .... 
~ -

Q) 

~ . ' '~ 
,_ 

' ~ ~ ~ 
._ 

~ QJ 
~ 

-
l ~ 
l: ~ QJ ~ ,_ 

~ 

~ ~ ~ -
~ ~ 

~ ~ ,_ 
~ 

~~ 
\j 

~ ~ 
,_ 

~ 
-

~ ~ 
~ \j ,_ 

1 
~ 

~ ~-
. -

li 
,_ 

j ' 

~ 
...... 

~ ,_ 

~ ' ~ ...... 

~~ ~ 
-

~ ~ ,_ 

~ V\ ~ I~ ~ -,_ 

~ ~ ~ ,_ 

~ ~ 
1 

~ ~ ,_ 
\J 

Q 
1 ...... 



VV C.1.. L I~ ~ IVI C w t:: 7 7 Coq 7 , ~ - .._ 1 

LOCATION / t-1- Lf?-4W'5 

/717~ 

/ 7// 

I 711-

/717 

/TJ-~ 

J7J..6 

/729 

1732. 

POROSITY 

20 15 10 5 
1 

LITHO LO GY 
and 

GRAIN SIZE 
- .. u . . 
;...:eu>ma. 

._ .... ,Y;.' -l I ( v<- ,.. "'. ",., c-r c;:,,.. .) a-a-e:...'f 
7

1705- J7t'1 . ?(;:?u t3. '!-_ 
CORE INTERVAL 1111. :;-- t73 7. 7sf x-a 1zç ... _ 

en 
UJ 
a: 

c ::J 
UJ I-
CI) g 

a: 
1-cn 

-f-111 

+1!1 

FACIES 

kéfi1ARK5 AND 

.T!VTERPRETA TION 

c.../risls, 0 .3 fo 

fc.,.,, . pel:.6/e-s1~e/ 

cJc;.c. f-s 1>/J/1 o,. I/ 
1. ... 11f/.. //Ahou,.!y 

5o11</y /".Io,.,.. ·P""°" 
/tir~,..-_ A-.&/ fA /;, /,etfs 

8e.-JdeJ 
Cc. "'11 Q.1-11\e. .,..,,.:4~> 

Ch.CA.o-J. 1 ~ 1~ 
CO"'-~ (O Me.r-o..-fe.> ~ 
ve rf1c,J pe.4b!e ~ 
f c... yt r-s / ro. ,,.J{) ..,,._ 'lJ 

Orr~"' {tr./ 1 JrS.1--r..cpfeJ ~ 
e.fc.. 

BecJJe.J 

0 . 2 fo o-Jr1:. .... r.1z.e 
c,/ û. .. 1> / c..1 ... t;. 7-
>~.ppc ,,.-r 

"",C.,!-rrt..y1f<.'j"i. fi 
~ed<lel 

ci.A•/.,~ 

"'· s. -\...: 
c..J..oof.1e.. /:ë-;,,.1.1.tl~f. U: 

('t. /,t./t>-1:.le...s-T :il!-0 .. e Il' 
.;;... 

6 u../l"-'i rt.ty.1 .A< f 1.. f2f 

C/4-sf..; O·> fo ?c..wt 
,,... t;.1~~ / c/Ar,f. >u~P' 

brJJeJ fo 

CAA.Ottê. 
Aear- btJ.se 



W t: L L NA.IVlt: 

LOCATION 14-1- 4t-4=~s (c .... +.-,,.,.ee1) CORE INTERVAL 1727-J?-:;:,cr (.e~c12;r.) 

z 1-
J: ~ 

z 
cJl 1- UJ 
w (/) ::E a: Q. ~ 
~ w w ...J UJ 
w w (.) 
~ 0 LI.. 0 

l 7:J 6 
._ 

-

>-/73'!-

-

-

-

-
,_ 

-,_ 

-

-

-

--

-

-

-
-

POROSITY 

20 15 10 5 
1 1 1 1 

1 1 1 1 

LITHO LO GY 
and 

GRAIN SIZE 
- •• CJ •. 
;...:eu>0>c. 

mud 1 1 1 1 1 1 1 1 

Il 1 1 Il i 1 

(/) 

UJ 
a: 

c :::l 
UJ I-
CI) g 

a: 
1-
(/) 

/9t..'f 0//ve-br•W.,/ 
f/e>'y Juil.. çl 

dü>~ o.z ~ 0-7c;o,; 
c.Ja~f-- ç up/'o ,.fe,I 

-

-

-

-

.... -

.... 
-

...... 

L- -
...... 

-
....... 

...... 
-

.... 
-

....... 

...... 
-

...... 

-.... 

.... 
-

...... 

-...... 

.... 
-

...... 

.... -

.... 



VV C. L L N A tVI t:. h/e s T c "' tt $ T e 7 q 1 

LOCATION !&-! - .::t t -1- LA15" (c.,,._,,,·,..,r!,( ) CORE INTERVAL /7/'r. S--t73 7. 75/,f1ecll5J 

POROSITY 

20 15 10 5 
1 1 1 1 

'-/732. 

-

- -

--
-

'-173S 

-

-

-
'-

-

-

-

-

-

1 1 1 1 

LITHO LOG Y 
and 

GRAIN SIZE 
- . - ~ .. 
;-.:Eu>oic. 

mud 1 1 1 1 1 1 1 1 

1 1 1 Il Il 1 

C/) 
UJ 
a: 

0 ::J 
UJ 1-(/) g 

a: 
I
CI) 

-

-

-

-

-

--
-

-

-

-

-

-

-
-

-
--



VY C.. L L. l't ~ l't' 1 C:. ~c.;~c~z.'-'t_o_T,__ _ _,_ï_,_l _ _..L.ur.__' ~v-.,_.._' _,_T-"q__./'------ ----------- --------
1 

LOCATION t-2-4t-4wS 

POROSITY 

20 15 10 5 
1 1 1 1 

~17 64-

-

-

-

.._ t77o 
L -

-

1-/773 
-

-

-

-

-

1 1 1 1 

LITHO LO GY 
and 

GRAIN SIZE 
- . . o . . 
;...:Eu>oio. 

mud 1 1 1 1 1 1 1 1 

·.-.: · .. :.·. ·.·.:::;:J 

·.·.·- ··"····':~ 

1 1 1 1 1 1 1 1 

(/) 
UJ 
a: 

c :::::> 
UJ 1-(/) g 

~ 

a: 
I
CI) 

-=- -C> 

-
-
--
)( 

,....,, 
rv=. Pl. 
,..._,. 

~--

CORE INTERVAL 1764-1772.S-

/11Al Q/,ve -y>-4.f 

- Fe-'-'"-'/ ;o .. t! 
/V,$. 

l"1"I- 9r4.7 / f 0 ,.f,o.llt 
biofu,.I..~ 

1,u. 9.-ay 1 •• ,,11. 
al,l.( .. J. çf..<>.le 

;,.. lc.-fc..yo·> 

7Ï--14.JtSifio'1 
-- -

-....: 
~ 
... 
<:>.... 

~ 
~ 
4: 

~~-
"1~i'~ 
~ ~..., ~ 
~~"' 

Lé;f,,a,.y 
{,(.fC OAforl'ttfy l-

fi c~t0f>,,T 
51t onfa.ce S. .r 

depo.uf-~ 

'--

-

-

-

'--

'--

._ 

'--

'--

._ 

...... 

'--

1-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-



VV C: L L l't R.1\11 C. _..::..v -'-' . .L~. -=-'--'''----<T__,__l __ L.-=.r-;v'-?"'-'ï'--.:o.'1_:.I_· ---------------------
1 

1762 - J77S: l-5'° {t j . ~S" ... R~ 
LOCATION <6-2 -4 6- 4- wS 

POROSITY 

20 15 10 5 
1 1 1 1 

-/762 
-

-
- -

-/76€J 
--

- -

'-/768 
-..... 

..... -

..... ,77) 

-
..... 

..... 
-

..... , 774 

-..... 

..... 
-

'-/777 
-

'-

._ 
-

'-/7~0 

-._ 

._ 

-
'-/7<63 

-._ 

..._ 

-
~/7CO 6 

._ -

._ 
1 1 1 1 

LITHOLOGY 
and 

GRAIN SIZE 
- .. u .. 
;...:eu>01a. 

mud 1 1 1 1 1 1 1 1 

-----

·---

·-·-

---

- -- · · ..... . 
:·.·_ -~·.: =-=---

-·~ -
·- ... · .... • 

:··:·:·.·.··:·> 

:·~··:7.:· 
-·-~--. 

~:- ·. ·.:.· 
~~-

. . . .. .. ... 
1------· 
- -----
..=....:....=...~= -

1 1 1 1 1 1 1 1 

en 
UJ 
a: 

c :::l 
w 1-(/) g 

a: 
1-
(fJ 

__ ...,.... 

---

CORE INTERVAL t7Ts:.ts--1rT-r.7sf4.s,../?. 
/77 ~- 7 5'-!7T5.;;- (S", 75,.R~c..j 

7 >-o..des l"ro'-f 

f,, o 11..v· io.leci 'M. LU/el/ 
t;a11d~f. 1-o 

111/·Pr ld.yt n/ f;Jf;/,....Jr 
wrrl ÇJf. la-. 

1H.le~•'t1.s; 

FACIES 
11/1/D 

IN TERPRéTA Tl(}# 

L IJWER 

C DLIJt<.AJ>O 

( OPPÇ!f of< é ) 
{51feLç) 

._ 

'. 

' ._ 

, ri 

._ 

-

-

-

-

-

-

-

-

-



W t: L L NA i\tl C. D . .L . L. l r t~ J 

LOCATION 14 -2- 4-&- 4 v-./!i° 

z 1-
::c ~ 

z 
(/) 

1- w 
w CJ) :f a: a. f--
f-- w w ..J w 
w w- (.) 
~ c u. 0 

-/723 
-

>- /72 6 
-

-172Cf 

,_ -

>-/732 
-..... 

-

'-/7~5 

-
'-

...... -
o-/7371 

...... 

>-
-

.._ 174 / 

-.._ 

...... 
-

...... 

-,_ 

..__ 

POROSITY 

20 15 10 5 
1 1 1 1 

1 1 1 1 

LITHO LOG Y 
and 

GRAIN SIZE 
- (,) 

;...:Eû>O.ci. 
mud 1 1 1 1 1 1 1 1 

t--- · -

··-

f---··· · 

·-·-
- ····-··· ·· .... .. ,......____ 

·i·.~··-~.::.1,, 

~-.· 

t:::.:: : : . :_: : : 
t--:-=-:-= . . : • . . --=: ·.· ... ::-:, 
~+~ 
···· ~~ 

---=-··.~ .. :-

1 1 1 1 1 1 1 1 

17 23.S- /73 3. 25" (l?~c Cf. 75,.., 
CORE INTE AVAL 1n3 2s- n4o. 75{'*' 7.s.--; 

(/) 
w 
a: FAC1t:=.5 

c :::> 
w 1-

REml1KK5 A-NL> u 
(/) :::> 

a: J:ft/TE~Pl<éTAT!O.N 
1-
(/) 

511-t=LF ..... 

1111-tP§/ONé 
da.ri: qr-v 

,_ 

-
............... ...... -
.vj $-./.J Ill ,_,d hf.AA6'1i1> J'•,_. -rh> .. ç . .;1.~1r ro~~ 

- C> ,,.~rrl•,... ~.;;,.,.,u.d',J. Fl"D•C1,.," .. 
...,..._..._ 

lrJ../. '?"'P.Y 
- - -

~ " 
,, 

~ -
~ Q --~ 

............:- ...,, "' ........ .... 

=:::: V~ ....... .... ~ aiJ"-.._c/ ..... ./- çfe..fe :i: i il: ..... <S 
)( - 1-117,,te drA.fJef· t V\ ~ ............ 1 
~= 1)-..' x- ' -<-- ~ c " ,j ~ 

~5~ 
\:) 

":J \.r) -
- '1'- ..... 
~ ~· ~t-f. ll>/tve -7'°'7 

L• 

tl3 0-, 

ô.~ r ~-;:. 
~rJ l1pU oltve -7-;r ~~ 

- li. ~ir ...... 

~r l1rrJ.I f n~y1 1 • 
~ ~~'>. - ~-1> % ç"4,.!y 1-i ~-!-: ..j ~ 

...... 
,...... 

/>" .,{., ... ?> "t·e~\I\ 
~fl)- ln 

~~ '..) 
.__ - - - ----- ~ ....... ~ :==. - ,,.._- cd Io·" "./., "7 l."s-1... ./ ..;-- ~ 'li ... 

~~ ~ 
,_ 
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APPENDIX Ill 

List of core samples 
submitted with this report 
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SAMPLE 
WELL DEPTH LITHO LOG Y NO. 

lA 16-30-46-3W5 1675.3 Shale 
18 " 1675.9 Sandstone 
lC " 1676.4 8ioturbated muddy sst 
lD " 1679.8 lnterbedded Mdst/sst 
lE " 1681.8 Conglomerate 
lF " 1684.4 Conglomerate 
lG " 1688.9 lnterbedded Mdst/sst 
lH " 1689.2 Sandstone 
li " 1690.5 Conglomerate 
lJ " 1693.0 Mudstone 

2A 6-20-46-3W5 1723.2 Conglomerate 
28 " 1725.2 Sandstone 
2C " 1725.3 Sandstone 
2D " 1726.9 Conglomerate 
2E " 1728.9 Sandstone 
2F " 1731.9 Sandstone 
2G " 1733.7 Sandstone 
2H " 1734.6 8ioturbated Muddy sst 
21 " 1737.3 8ioturbated Muddy sst 

3A 3-18-46-3W5 1685.5 Sandstone 
38 " 1689.0 Sandstone 
3C " 1692.4 Sandstone 
3D " 1693.8 Sandstone 
3E " 1696.6 Sandstone 
3F " 1699.8 Sandstone 
3G " 1701.0 Sandstone 
3H " 1703.2 Mudstone 
31 " 1706. 7 Mudstone 

4A 10-1-46-4W5 1703.5 Shale 
48 " 1705.7 Sandstone 
4C " 1706.8 Conglomerate 
4D " 1708.2 Conglomerate sst 
4E " 1710.3 Conglomerate 
4F " 1711.4 Conglomeratic sst 
4G " 1713.8 Sandstone 
4H " 1715.3 Conglomerate 
41 " 1717.0 Sandstone 
4J " 1717.3 Sandstone 
4K " 1719.3 Sandstone 
4L " 1721.1 Conglomerate 
4M " 1721.5 Conglomerate 
4N " 1724.8 Conglomerate 
40 " 1727.1 Conglomerate 
4P " 1729.3 Conglomerate 
4Q " 1731.9 Conglomerate 
4R " 1732.7 Conglomerate 
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SAMPLE WELL OEPTH LITHO LOG Y 
NO. 

4S " 1734.1 Conglo m era te 
4T " 1735.9 Sandstone 
4U " 1736.2 Sandstone 
4V " 1742.0 Mudstone 
4W " 17 44.3 Mudstone 

5A 8-31-45-3W5 1782.0 Shale 
5B " 1784.2 Shale 
5C " 1785.9 Sandstone 
50 " 1788.4 Sandstone 
5E " 1791.5 Sandstone 

, 5F " 1792.6 Sandstone 
5G " 1796.4 Bioturbated Muddy sst 
5H " 1800.5 Mudstone 
51 " 1802.8 Mudstone 

6A 8-26-45-4 W5 1813.8 Sandstone 
6B " 1817.0 Sandstone 
6C " 1828.5 Sandstone 
60 " 1831.5 Sandstone 

7A 16-24-45-4W5 1785. 7 Shale 
7B " 1787.9 Sandstone 
7C " 1790.25 Sandstone 
70 " 1792. 7 Sandstone 
7E " 1796.51 Sandstone 
7F " 1800.9 Sandstone 
7G " 1805.4 Sandstone 
7H " 1807.9 Sandstone 
71 " 1809.5 Mudstone 


