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INTRO DU er ION 
Landmark Gra9l)ics had the opportunity to participate in a 

joint interpretation project in the Ling Guo depression, China. 
Those involved in the project included people from each of the 
following groups: the Bureau of Geophysical Prospecting
including the interpretation center, the Ren Qui Oil Field, the 
Zhi Da University, and Landmark Graphics. The scope of the 
project centered around the Landmark III workstation located in 
the Zhi Da University, and included training, transfer of 
technology, and demonstrating the use of a workstation in the 
search for oil. Data available for the project came from each of 
the participants and included regional gravity and magnetics, and 
local well, seismic and velocity control. There were 51 seismic 
lines used in this interpretation both on the work station and 
paper plots. Dr. Brad Macurda was involved in the first two 
weeks of the project helping set out the stratigraphic framework. 

The project had originally been set to analyze the following 
seven points: 

1) Differentiation of the volcanics and the 
conglomerates 

2 Extend the definition of the volcanics and the 
conglomerates to the northeast 

3) Study production from the volcanics in -well 12 
4) Understand why there were only oil shows in the sand 

bodies in front of the fans 
5) Identify the onlaps in the area 
6) Unravel the heavily faulted Tertiary fault blocks on 

top of the Buried Hi.11 s 
7) Resolve the arguments about faults between the 

Buried Hills. 

Upon arrival in China the following 10 objectives were assigned 
the team: 

1) Determine the paleogeography of the Oligocene 
2) Study the conglomerates within the Oligocene 
3) Map the thickness and changes in the conglomerates 
4) Study changes in the porosity of the conglomerates 
5) Identify sources and extent of the volcanics 
6) Find high porosity zones in the volcanics 
7) Look for top and bottom metamorphism associated with 

the volcanics 
8) Determine the time of the igneous intrusions 
9) Study faults in the conglomerates and volcanics 
10) Identify potential hydrocarbon traps. 
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The project took almost 4 months to complete and was presented to 
· the Oil Fields on July 7, 1987. 

REGIONAL GEOLOGY 

The Ling Guo depression is located just south of Beijing in 
the Bohai Basin. This area is part of the Eastern China oil and 
gas province that has some of China's largest fields. This area, 
the Eastern China Platform, has been under the influence of the 
tensional stresses ?ts the Pacific Plate has been subducted under 
the Eurasia Plate. The Bohai Basin is part of one of two 
generalized spreading zones found in Eastern China that trends 
from the Songliao Basin, through the Bohai Gulf Basin, down to 
the Beibu Gulf Basin. The other zone passes through the East 
China Sea and influences the eastern offshore China Basins. (Li, 
1986) 

The Bohai Basin is a pull-apart, rift basin that has formed 
half-grabens in the paleozoics. These "Buried Hill" structures 
have provided a significant amount of oil, and form the primary 
reservoirs for many of the big pools. Mr. Li Desheng describes 
four cycles of rifting and subsidence, but of main interest to 
this paper is his third stage, during the Paleocene and Eocene. 
He labels this as the 5th episode of the Yanshan orogeny that 
developed until the Oligocene depression, which he sets as the 
first episode of the Himalayan orogeny. The Oligocene depression 
period contains the infill of conglomerites that make up the 
Shahijie formation (hereafter referred to as the Sha formation). 
These conglomerates were the main objective of this project and 
their stratigraphy will be discussed later. After deposition of 
the Sha, there was a period of uplift and erosion, with the next 
period of deposition being the Neogene river deposits which sit 
unconformably on the Sha. Present day alluvium consists of sands 
and conglomerates, not that much unlike the rocks seen in the 
cores taken from the Sha, except that the Sha appears to have 
been a lake deposit versus the present day alluvial fans and 
braided river systems. 

I was most impressed with the number, and quality of cores 
taken in this area. Most of the wells had been cored, and the 
cores covered not only the intervals of potential production, but 
shales, tight sands, volcanics, and areas needed for pure 
scientific study. Then very detailed analysis had been done on 
each core and tabulated for easy use by the geologists that 
needed the information. I had the opportunity to go to the Oil 
Field arid review four of the cores and found the descriptions to 
be accurate and reliable. The visit also left me with a greater 
understanding of the Geology involved. My findings from the 
cores will only be generalized here, but there were several 
things which stood out in each of the cores that will help the 
reader · to grasp the rest of the stratigraphy a little better. 

Each of the conglomerates showed similar characteristics, 
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namely: 1) They were clast supported with a rnudstone matrix. 2) 
There was poor sorting with little or no obvious grading. 3) The 
clasts were usually sub-rounded to rounded although there were 
many clasts that were angular with minor rounding. 4) The clasts 
from the deeper (older) conglomerates were sourced by the younger 
surfas paleozoic limestones with the younger conglomerates being 
sourced by the older Cambrian, and Pre-Cambrian rocks. 5) There 
was a noticeable lack of fossils in the shales or surrounding 
units. 6) The matrix was predominately rnudstone and the shales 
were organic rich and showed the potential for good source rock. 
8) Many of the shales were sitting at up to 30 degrees dip to the 
1 ow er and upper be ~s/ and well bore. 

Each of the conglomerates had a scour base that usually had 
1 to 3 cm of fine grain sand with some small pebbles that 
preceded the massive conglomerates. There were some flame 
structures at the base, but no other obvious features consistent 
throughout. Clast size ranged from coarse sand to small 
boulders/cobbles with no obvious sorting. 

Of special interest in the cores were several igneous _bodies 
that have bothered the seismic interpreters. These volcanics 
were apparently low temperature intrusives, very homogeneous 
fine-grain rnafic bodies. I did not get to see the contact zones 
but other core descriptions describe the expected metamorphic 
effects on the surrounding shale with some foreign clasts in the 
intrusive. Well 12 had some minor production from this zone but 
it is in the 1 to 10 meter thickness range. 

There were over 20 wells that penetrated the Oligocene in 
the Jiji area, and most of the wells had a full suite of logs run 
on them. Twelve of these wells had been digitized for input to 
the computer, and most of the 20 wells had paper synthetics 
al ready calculated. Of these 12 wells, 9 were chosen to have 
complete suites digitized for display purposes, with the display 
including the lithology log, the Sonic, Gamrnay Ray, Resistivity 
(Dual Induction), and the Self Potential. The lithology logs 
were input as seismic traces on 3 lines defined for the purpose 
of these displays. The remaining logs were then put in as 
overlays, allowing the interpreter the ability to have corn pl ete 
control over the display. 

Three of these wells had production out of the 
conglomerates, with the best production corning from well 34. 
There were two zones of production in well 34 - the first from 
1506-1535 meters flowing 63.5 tons oil/day with - 3532 rn**3 
gas/day, and the second from 1542-1549 meters flowing 174 tons 
oil/day-with 6863 m**3 gas/day. The other two wells were down 
dip and flowed less oil with water. There were offsetting wells 
within 600 meters that found no equivalent conglomerates in the 
same zone. 

Another well of interest was well 36 which penetrated 257 
meters of massive conglomerates. The log characteristics showed 
minor sorting that could be used to break this unit into 9 to 10 
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meter sub-units, but there were no major shale breaks in this 
interval. This well was proximal to the main fault and will be 
discussed 1 ater. 

ANALOGS 

There were two main analogs used in modelling the basin 
geologically. They had no production and thus were used mainly to 
help explain the depositional history as appeared in the wells 
and on the seismic.,_ The first example comes from a study of the 
fans in the Wollaston Forland, Greenland done by Surlyk in 1981. 
The conglomerates there had the same basic characteristics as I 
saw in the cores as just described. Surlyk described the 
lacustrine fans with massive breccia deposits at the base of the 
slope of the major fault that regionally graded to braided middle 
fan facies out to distal shales and thin sands with sands lapping 
on to distal fault blocks similar to the Buried Hills. The 
production from well 34 seems to match the middle fan facies very 
well. 

The second analog comes from a series of papers done by 
Wescott and Ethridge (1983) on the lower Eocene Wagwater and 
Richmond formations in the Wagwater Trough, eastern Jamaica. 
They described both the fan-delta and the submarine fan 
deposition in the Yallahs Trough and the paleo equivalent in the 
Wagwater Trough. The current deposition of the Yallahs delta 
into the fault bounded Yallahs basin closely resembles the paleo 
setting for the Jiji area. Their facies closely resemble Surlyks 
and the Jiji stratigraphy. Both current and paleo deposition 
consisted of an uplifted block with a sharp rifted fault scarp 
bounded by a lake/sea into which massive conglomerate deposition 
occurred. At the base of the scarp were proximal, or slope, 
conglomerates (Surlyk's slope breccia) that graded into 
alternating conglomerates and shales in the proximal submarine 
fan (Surlyk's middle fan channel deposits) grading out to 
interbedded thin sands and shales in the distal submarine fan 
facies. 

REGIONAL GEOPHYSICS 

The seismic grid that was loaded into the workstation 
consisted of 52 recently reprocessed seismic lines of varying 
vintages and folds. Most of the lines were either 12 or 24 fold 
CMP processed, migrated data. This was shot hole data- of good to 
excellent quality processed as a 2D grid. The lines were shot in 
four directions with most the lines being dip lines (NW-SE), or 
strike lines (NE-SW). Several lines were shot N-S and then E-W 
thus oblique to the formations. This, combined with the 2D 
migration and the steep dip of many of the formations, led to 
many severe rnisties. Migrated data was interpreted because 
of the· complex structure, but final stacks were avallable 
on paper, and often used to clear up mistie problems. The 
processingwas structurally oriented with the final stacks being 

4 



-• 

( 

( 

(_ 

low frequency (dominate frequency =20-3 O hz) and heavily scaled. 
There were several types of reprocessing involved and were 
discrepancies on lines that were within 50 meters of each other. 
There was a problem with many of the lines that had crossing 
reflectors, n0t knowing if one set were multiples or the crossing 
reflectors from over-migration. The geology did not help, rather 
the seismic often left much debate as to the potential 
depositional models. This report assumes that the flatter lying 
reflectors were multiples, due to both well control indicating 
the probability of shales and no obvious flat reflectors. The 
processing was an ongoing process and the last line was received 
only 3 weeks befor,e the presentation of the project. The work
station made integration of each of the new lines a simple task 
as they came. Maps were instantly updated and no redrafting was 
required. 

The velocity control came from the Interpretation center and 
consisted of a single velocity function that was drafted on mylar 
and taped to the back of a ruler. That same function was input 
into the computer and used to convert time maps to depth. The 
overall fit seemed ok, but there was no real effort to tie 
individual wells to the seismic and develop a regional velocity 
function. Modelling has shown some potenti.al problems with this 
approach and may be the source of so many of the problems 
encountered in the three months it took to interpret the 
structure. 

Mel Carter of Landmark had taken this function and the 
stacking velocities of 5 lines from whi~h he did a velocity 
study. A copy of his results are attached to this report for a 
detailed study of his processes and results. His basic findings 
showed that the stacking velocities were not done in enough 
detail to get a consistent or reasonable velocity function. A 
detailed velocity study might prove beneficial as all depths were 
converted to time based on the single function that had to fit a 
radically changing geology. 

STRUCTURE OF THE JIJI PROJECT 

Over three-quarters of the project was spent on working out 
the structural framework of the area. Both the fault pattern and 
the horizon picking was changed many times until a satisfactory 
result was obtained. The 2D nature of the data with the complex 
structure made the work go slowly as there were many different 
hypothesis's that are still plausible. 

The fault pattern is based on the regional patterns and 
several -known faults. The major bounding fault to the north west 
is the Da Xing fault, and its footwall consists of the Tai Hang 
San uplift region, the hanging wall side consists of the Burried 
Hills distally with the Oligocene conglomerates deposited on the 
scarp face. This fault trends NE-SW and is well delineated by 
the gravity and magnetic maps. The fault is often at a low enough 
angle to get reflectors from the scarp face and easily map. The 
Buried Hills are recognized by the very low frequency and high 
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amplitude that often characterizes the Paleozoic limes and 
bedrocks. The Buried Hill in this area is bounded on the west 
and south by the Tomba fault. South of the Buried Hill on the 
south side of the Tomba fault is a growth faulted structure we 
named the Pagoda due to its resemblance to the large stone 
structures easily viewed from our window. The Pagoda consisted 
of a thick wedge of sediments that were dipping slowly down to 
the north east, but fairly flat in all other directions. Except 
for the growth faulting that seemed to symmetrically enclose a 
ridge of sediments with strike of faults and platform going NE
sw. The remaining faults around the Buried Hill looked to be 
enechelon faulting_ similar to other rift basins with minor 
strike-slip or rotational movement. {Lovell, 1985) The major 
faults appear to be part of the continuing rifting of the Eastern 
China Platform (Li,1986) while sediments filled the depression 
during the Oligocene. The soft sediments were subject to the 
natural growth faulting, and when the subsidence was finished 
there was an uplift ca using parts of the Sha-1 thr u Sha-3 to be 
eroded. This was then overlain with Neogene to present deposits. 

For structure map purposes, we carried around four major 
horizons. Namely the T-2 or Base of Neogene, the T-5 or Base of 
Sha 2, the T-5-2 or middle of the Sha 3 and .based on a shale unit 
in the wells, and the TG-1 or Top of the Ordovician. Maps and 
Isochrons were made based on each of these horizons. 

The structure map on the base of the Neogene, the T-2, shows 
only minor structure with dip generally to the south west. The 
southern portion of the area shows a slight low where the pagoda 
is located. The higher portion to the north west is over the 
paleo uplift and much thinner than to the west. 

The next major horizon is the T-5, which marks the base of 
the Sha 2. The Sha 1 can be seen as you move further downdip to 
the west but was not involved in this project area. The Sha 2 
sits unconf ormably under the Neogene due to having been uplifted 
and eroded. There is also a mappable high down south at the 
Pagoda due to the growth faulting on both sides. This high 
matches the lows in the Gravity and Magnetics and displays a very 
thick section of sediment. 

The T-5-2, or middle of the Sha 3, shows the complexity of 
the structure in the area. The T-5-2 goes from approximately 700 
ms against the Buried Hill to the north dropping down to 2200 ms 
beneath the Pagoda, and then down to 3200 ms in the south-east 
portion of the study area. 

The T-G-1, or Top of Ordovician, is the lower limit of the 
conglomerate deposition. There are a dozen major faults at this 
level that are associated with continued subsidence th rough the 
Oligocene. The high in the northern part of the survey is the 
half-graben rift block that forms the Buried Hill in this project 
area. -There is a smaller, deeper structure at the base of the 
western delimiting fault that caught the interest of the 
interpretational team and deserves further study. There have 
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The isochrons show the same general characteristics in 
varying degre·es. The Oligocene is delineated with the ~G-1 to 
~2 isochron. This shows the deepest portion of the lake to be 
where the Pagoda now is with the portion between the Da Xing 
fault and the Buried Hill to be shallower and narrower than down 
south. Stepping through the isochrons shows the depocenter to 
gradually move from south to north-north-east. We eventually see 
the Sha 2 and Sha 1 to the nor th east just beyond our project area. 

I -

STRATIGRAPHY 

During the two weeks that Dr. Macurda was in China we set 
out the major stratigraphic units of the area. As it turned out 
the structural boundaries ended up following these areas so that 
the structural horizons also became our mega-units. Al though not 
a perfect one to one overlay they are close enough to use almost 
interchangeably. There is the obvious erosional unconformity at 
the base of the Neogene, and an amplitude/frequency difference 
between the Sha 2 and the Sha 3. The Sha 3 also downlaps/onlaps 
on the Sha 3 making the T-5 relatively straight forward to pick. 

The T-5-2 is not as obvious or definitive on the paper 
sections, but when the data is shown as instantaneous phase and 
especially instantaneous frequency in color, there is a fairly 
pronounced difference between the lower and the upper Sha 3. The 
upper zone has a higher frequency content than the lower and 
continuity is not a obvious. We noticed this after having picked 
the 'J.L-5-2 and this might be used in the future for a fast 
method to regionally check the horizon. 

The 'J.LG-1 was picked as the lowest mega unit boundary as it 
delineated the base of the Oligocene. There are several other 
possible boundaries that might have been picked, but the 
structural complexity of the data made this very tedious. 

After working with the conglomerates in both the wells and 
the seismic, and reviewing the analogs several times, several 
major zones seemed apparent on the data. They were most apparent 
on the workstation by playing with the color bar on the amplitude 
sections so that certain amplitude levels stood out. By 
whitening out the section and using a marker to highlight only 
certain amplitudes several anamalous characteristics seemed to 
stand out. The first was a series of high amplitude; spacially 
short reflectors that seemed to lie about the same distance from 
the major Da Xing fault all the way up and down the fault scarp. 
These reflectors were surrounded by low amplitude/frequency zones 
in the data that helped them stand out. After reducing the 
amplitude displayed on the color bar, another zone would become 
more apparent that lied between the fault and the previous zone. 
This zone had a relatively high amplitude, but was chaotic,and 
locally moundy looking. The last zone carried out past the high 
amplitude zone with low amplitude concordenant reflectors that 
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went up to the erosional truncatation. 

The Three zones matched the concepts of the three facies as 
defined in the previously mentioned analogs. By using the fault 
picking mode on the workstation to pick each of these 
characteristics on the lines, we were able to do a stratal 
interpretation on the work station. Each valid reflector was 
picked as a fault (vector list) thus maintaining the 
stratigraphic character of the line. When these picks were 
displayed in cross sections, the fans and different facies became 
apparent. The moundy, chaotic reflectors near the fault became 
the proximal fan qi;eccia and massive conglomerates as seen in 
well 36. The short high-amplitude reflectors in low 
amplitude/frequency data are the middle fan braided stream 
channels and middle fan conglomerates interfingering with shales 
similar to well 34. The concordenant lower amplitude reflectors 
become the interfingering thin sands and shales in the distal 
portions of the submarine fans. 

Our approach at this point was regional due to the lack of 
time remaining until date of presentation, and the long time 
taken in working out the structural picture. We chose seven 
lines surrounding the existing well control. and picked each line 
with the stratal approach as mentioned above. The lines chosen 
were (dip lines from N to S) 1357, 1351, 539, 1339, 535, and 520 
(a strike line), and an El-W line 571 which crossed the key wells 
36 and 34. After picking each line and defining sub-units as 
possible fans, we brought the data into FMAP for the ability to 
review the data in 3D and in cross section mode. After 
assigning each segment to one of the three facies or as a 
volcanic, we made perspective views to compare the relationship 
of the lines and the stratigraphy. The data was defined so as to 
display the findings as three units which had the geometry of 
large fan complexes. FMAP gave us the ability to display one fan 
at a time or all three simultaneously. This gave us the ability 
to relate the fans to each other, and see their individual 
geometry. 

We then went back to the seismic and used regular horizons 
to envelope the middle fan environment in each of the three fans. 
These horizons were then used to generate isochrons of the middle 
fan facies. When the three maps were overlayed one could see the 
depositional meandering of the fan bodies as they filled the 
holes created by the previous deposition. Then individual 
horizons were mapped to show each conglomerates extent. 

In order to check our theory, and gain a better feel for the 
deposition, we flattened the seismic lines on the T-5-2 and then 
displayed the stratal interpretation on each of the lines. The 
only real surprise was the thickness of the middle fan 
environment in relationship to the near fan slope deposits. If 
the fan shapes were correct, the bulk of the deposition came over 
the breccia and was laid down in the middle fan environment. The 
study in Greenland showed this as a possibility as the breccia 
there was deposited over by stream deposits.(Surlyk 1981). If 
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not correct then the fans will need redefining and should be done 
on flattened sections. 

The volcanics were also picked in the stratal interpretation 
with several things coming out. The volcanics as interpreted 
never came higher in the section than the T-5-2. They also 
cut across the bedding planes of the conglomerate fans. These 
two considerations lead one to believe that the volcanics are 
either older than the T-5-2 or never found a pathway or gained 
enough pressure to come above the T-5-2. Since the pressure in 
the subsurface would be decreasing as it got shallower, I do not 
place much faith il! the second assumption. The volcanics also 
seemed to come out of deep seated faults. Just below the area 
with the volcanic intrusives were several large mounded 
reflectors which were interesting both as potential deep fans or 
else as the deep sources of the volcanics. It will take a lot 
more work to feel comfortable with either. 

There are several characteristics about the volcanics that 
seem to differentiate them from the volcanics in small ways. 
First, the volcanics are more homogeneous and provide a _better 
reflection than the conglomerates. The density of the volcanics 
and the conglomerates is different and this also helps. The 
volcanics also were intrusive and did not follow the bedding 
planes consistently, but seemed to follow weak zones in the rock 
instead. Some of these things seem to explain the results of the 
amplitude with offset study that was done. 

AMPLITUDE WITH OFFSET STUDY 

With the above differences in mind, it seemed appropriate to 
look at the changes in amplitude on the off set records where the 
differences between the two rock types should be maximized. The 
big advantage of using the workstation verses record by record 
analysis is the ability to see the results in a map format along 
with all the horizon, fault, and processing techniques available 
to the interpreter. 

We only had one line with trace data over both volcanics and 
conglomerates, line 546- a north south line going through the 
production area. The line was loaded as a 3D survey with the 
line direction being shotpoints and the trace direction being the 
offset traces on each shotpoint. The line was then processed 
for each of the attributes and displayed. Due to the quality of 
the data an AG Cw as applied with a 3 .6 second window to normalize 
the amplitudes trac~to-trace. The horizons for line 546 were 
brought in on the appropriate shotpoint/traces and then inter
preted down the offset direction. The amplitude was extracted 
and then displayed as a raster horizon. 

In viewing the results in map form there was a difference in 
the response of the volcanics and the conglomerates. The 
volcanics amplitude carried to the far traces and the 
conglomerates amplitude decreased with far offset. Keeping in 
mind that this was a single line test, we found the results 
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encouraging. We expect this phenomenon is related to dispersion 
of the seismic energy by the conglomerates at low angles of 
incidence. It will be something to consider in further studies. 

MODELING· 

There was not much time left for modeling so only first 
passes at two models were attempted. The first was using GEOSIMS 
STEP program which is a log interpolation program. The three 
wells that line 571 cross were used and a basic model was defined 
using the horizons from the seismic. The program then 
interpolated betw~~n the logs using parameters we input. The 
resulting model demonstrated the characteristics expected for a 
pinching out sand body as those found in the middle fan facies. 
Further refinement would enhance the results we had. 

The second pass at modelling utilized Landmark's UNISEIS 
raytrace modelling system. Two models were generated from 
horizon and fault interpretation on seismic lines 1339 and 571. 
Depth conversion was achieved by using an power function fitted 
to the same set of time vs. depth data provided by the 
Interpretation Center as was used to depth convert maps. The 
data was plotted linearly and as a In/In plot. The In/In plot 
showed 3 distinct linear segments. Upon further investigation, 
the breaks in slope were extraordinarily good fits, with 
statistical correlation coefficients better than 0.999. This is 
consistent with prevailing mathematical models dealing with basin 
fill velocities. 

Severe distortions to the model geometry occur red when 
attempting to use these three functions to convert to depth. The 
extreme magnitude of block faulting brought out the need for 
either a much more detailed set of velocity control or to fall 
back on an approximate depth conversion using a single power 
function fitted over all the time/depth points. This latter 
function yielded a respectfully good fit, with a correlation 
coefficient of 0.998. The depth converted model produced was 
considered more than adequate for the first pass. 

Normal Incidence runs were made on each model. This mode 
emulates the stacked, unmigrated seismic section. Ray traces of 
individual layers within each model were also run to aid in 
interpreting the events on the time series traces. It can be 
seen from the models that the volcanics are not clearly 
distinguished from oonglomerate beds in conventionally acquired 
and processed data. Also, conglomerate pinch outs are subtle, 
but apparent in modeled traces. Whether they are equally visible 
in real- data is dependent on quality of the data and the 
migrations. 

PROSPECTS 

Due to the proprietary nature of the prospects, we did not 
bring back to the United States any specific locations, nor do I 
plan to discuss them here. Rather a generalized approach on what 
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to do with all the 165+ maps on the workstation in order to find 
oil would seem appropriate. My interpretation is limited to a 
very localized area and some of these thoughts might change if 
the larger picture were brought into focus. 

The isochrons seem to me to be the place to start looking. I 
would start with the envelope around the middle fan and then do 
detail mapping on the horizons of interest within. The 
individual horizons will have a shape characteristic to their 
deposition and the present day structure will be crucial. I 
would also flatten at the base of the fan to see which way any 
oil would have mig~ated. We only did three fans, and there is a 
lot of potential to the North and South along the fault scarp. 
The fastest and safest bet seems to stay above the 'P-5-2 to avoid 
the volcanics. Then carry the interpretation down to the deeper 
conglomerates, which will probably have a more massive appearance 
than the shallower ones which had a larger area to deposit in. 
Once the deeper horizons have been mapped, and probable volcanics 
sorted out, a detailed analysis using off set studies could be of 
great assistance. 

Before drilling recommendations were made, the porosity maps 
and thickness maps on the computer should be overlayed on the 
prospect maps to check out known geology and verify porosity. By 
combining each of these items, and additional 5-8 wells will 
probably become available on short term notice along with the 5-7 
locations discussed jointly in China. 

LOOKING FORWARD AND BACK 

There are several things that seem important looking back, 
the stratigraphy should play a greater role in deciding the 
structural fabric of the basins. The relationship of the geology 
to the mega units of the seismic should make carrying around the 
horizons easier. Then •a much more detailed approach to the 
velocities would solve many of the problems we had. Using a 
single velocity in such a complex structure and stratigraphy to 
me is obviously dangerous. In the longer term, the lines need to 
be processed with wavelet processing to get them all on the same 
wavelet. There were too many lines that just didn't tie that 
should have. I am highly suspicious of large phase differences 
between several of the lines that could be corrected with wavelet 
processing. 

I mentioned early on that one of the tools I felt would be a 
key in differentiating volcanics and conglomerates-would be a 
shear wave study. Especially after seeing the amplitude studies 
done on the off set traces, I think the shear wave approach would 
delineate a lot of things not yet seen. Even longer off sets to 
allow converted wave studies might help. 

SUMMARY 

The Ling Guo basin is a rift basin filled with Oligocene 
conglomerates coming from the nearby paleozoics which also form 
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the half-graben Buried Hills that have provided much of the oil 
production from the Eastern China Platform. These conglomerates 
formed a series of fan-deltas, and submarine fans in the lake 
that shored on the rifted fault scarp. The facies can be broken 
down into three major facies that can be linked to the subsurface 
control, seismic data, present day surface deposits, and similar 
analogs in other parts of the world. Basic stratal 
interpretation techniques can help to differentiate these zones 
and help distinguish the conglomerates from local intrusive 
volcanics. Additional offset amplitude studies provided 
interesting data to be used in further analysis. 

I -

There were comments about finishing the project being made 
from the first week I was there, and I see this as a project that 
will never be finished. But I feel we attained our major goals, 
at least those that were physically realizable with the 
resolution of the data. There were many explorationists who now 
can use the workstation to accomplish their goals, if they are 
willing to trust themselves and sit down and try. The Training 
will be an ongoing thing. The technology transfer and search for 
oil will hopefully be a continued joint effort for many years. 
And the interpretation will continue on as long as someone has 
hope for one more well. 

The project brought many new ideas out that had not been 
used before, both by the Chinese and Landmark. We have shown 
that the workstation can be used effectively if one is willing to 
sit down and use it. Several techniques have been shown to use 
the workstation effectively for structure and stratigraphic 
interpretation. Both the Chinese and Landmark have much to gain 
in continuing a joint transfer of expertise, ideas and the ever 
changing Technology. 
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Joint Interpretation Project landmark Presentation - 07 July 1987 

We are pleased to present this report on our joint interpretation 
project in the Lang Gu Basin. Because □ f the limited time 
available for presentation, we wrote our presentation out and 
will have it read only in Chinese. However· most of the 
interpretation team is here to answer questions. Participants in 
our interpretation team come from Zhi Da University, the Bureau 
of Geophysical Prospecting, the Ren Qiu Oil Field and Landmark 
Graphics Corporation. You all know the Ln1nese corporat1 □ns. 
However, you mightl-n □ t know Landmark and so we will start by 
briefly introducing the company. 

landmark is a prototype of the new type of products company that 
will become one □ f the major big businesses of the future. Many 
of you remember □ r have heard about when GSI formed Texas 
Instruments (TI> as a new type of products c □mpany 1 specifically 
t. 0 bu :i. 1 cJ (·?J]. ~;,ct I'"" Cll"l i C: eq1 . .t i p mE!n t t. Cl ~;up p 01r t i::;ei sm i C i::':.•}( p 1 Cllr ,,:l.t :i. on" Of 
course, y □u knoN what a majDr international company TI has 
become .. Simj larily the next major business development is just 
b f?(J :i. nn in q n Ohl" The-:•:";;(~ C c:,mp di") i (?S alrE' bu i 1 di. 11 (J :int f:-.,1,- i:":i.C:t. i Vi"' 

scientific and business w □rkstdtions to improve the productivity 
and quality of results f □r a variety of business processes. 

Landmark is the Dnly successfLtl company like this in the 
GeDp h Y!'o i c ,31 1n,,,\1'· k F::-t:.p 1 D.c: f.::1.. L.dn d ma.r- k :i !:"> th E! l ,2a.cl e,,.. in tJ u i 1 ding 
microprocessor based workstations optimized with turn-key 
soi= t ~\lcc\l'- 1,::-:, \:''-D 1 1..1. t :i. 011 i;;,. -1::. o ,,7\ :i. c:I D :i. l ;;,,.n d q ,,,t ~; E~>:: p 1 or· at i orl .. l._c,\n rJ ma.r-· k ha f3 

sold more inter·active seismic interpretation workstations than 
all of □ ur competitors combined .. In fact, eight days ago~ 
Landmarl( signed a single contract, with one of the five largest 
international oil companies, for 20 workstations. THIS ONE ORDER 
is for more seismic interpretation workstations than the total 
number of presently supported workstations delivered to oil 
companies by any of the other companies participating in this 
interpretation system evaluation evaluation. First slide please. 

SlL A Joint Interpretation Project in the Lang Gu Basin 

Participation in this interpretation project has been a good 
learning experience for both Landmark and our Chinese partners. 
Dur-· u.s.;e of L2ndmE1r·k prodt.tc:t!,, fo1··· ~'!hat they wer·f? c:lesi1~nr.1c:I tel do 
has helped us learn more about our strengths and to recognize 
some weaknesses. We have already made major efforts to correct 
obvious weaknesses .. For instance, two days ago we fi~st 
dE•moni~.;t;rc:\t<:~d ~ nE•!-',1 ,~: :·iD intr:-)1'·p1-·r2tation mE•nus;~ dii:oplc:1Y!•:;,d 1,.,1ith 
Chinese characters in order to help remove the language barrier 
from efficient use of our products in China, as shown on the 
slide on the right. 
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As we present the results of this joint interpretation w□rk, you 
,.AJi 11 SiE!C-:) thE1 ma.Jc!!'" ':'itrc,:r1t;_1th~; o·f ou1~ i nti:-:-,•1'·pr· et.E1.t.i on ~=;ystr:-:m. [,1Je 
hope this joirnt project has provided a precident for future joint 
cl evp lop nl(?n t b E.• I::_ ,,\ll;;~ii.0I"'I !..a.n d ITli::'•.Ir· k i-.':\l"l cl t: !"\ I:;:) Mi ii :i. St. I'"':/ of F·etr· 0] (•:·?Um 
Industry, the Bureau □ f Geophysical Prospecting, and various 
Chinese oil fields. 

✓ S2L The Interpretation Team 
Before talking about the project we would like to briefly 
introduce all of the members of the Landmark interpretation team. 

I -
Zhi Da University 

M,:1cl <:~.m z I·; on !J ' :i. I) t (·:-:,•r·· p ir• ct i"\ t :i. C) n t E·~c':l.n\ l t~c-:i.r.:I !:2r 
i"liss. Li, secretar·y 
Mr. Wang, programmer 
Mr. Chen, young geophysicist 
Mr. Li, translator 

Bureau of Geophysical Prospecting 
Madam Wang, processing and aided interpretation 
Madam Jhao 1 paper section interpretion 

Ren Qui Oil Field 
Mr. F.:::1.1·1q, s:.en:i. 01··· qEioloq:i.st 

- Mr·. bh :i. ,1 qF:•opl 1ys,.i c:: :i. ~,,.t '::i a.nd :i. ntf::!!'"P 1--r:.,tr;;;.,1·· 

Mr. Wu, programmer 
Mr. Xu, younq ueupl-i-/sicist 

Landmar·k Graphics Corporation 
/Mr. Chuck Edwards, recently retired corporate geophysicist 

Ch E"VE'J'" on U :i. 1 , n O\l'J or1 l ... ,:1.n ci m,:1.1·-- k '!:::- Bc::;a1•" d of Dir ec:.tt.J1•· ,;; , and h a.s 
been consulting on the project plans since the beginr1ing. 

/'1'1r • l"3 ar·· y ,Jon E~''.:; 1 <_SQ i !c,-m :i. c <_::.;tr-- c·:1 ti ~JI' .;::i.p h r,:0:r · ,1 l .... an cl mi::"\1'" k ' ~;; key t f.,!C: h n :i c: c:i. l 
support for this project. 

/Mr·. F:oi cc:- r\lEd ~:-on•; gE1ophy•;;i c:,:,d ,:::.u.pprn ... ·t. 
,Mr. Geoff Morris 1 geophysical support, AGS modeling and Dynamic 

(3r' a.p h :i. c !,; mapping r.-:?:-: p er·t. 
Mr. Mel Carter, for·mally a Vice-President of Energy Analyists 

and recently joining Landmark when our companies merged. His 
speciality is velocities and he reviewed the well and seismic 
velocities to guide proper depth conversion of the maps. 

,...fir. F.:r-i..1.c::E? Day ,1 customr.-:?r suppor·t enq i neer·. 
Dr. Brad Macurda, a world class seismic stratigrapher that 

tea.cht2s tu mCJc,;t of thf.:> rnajrn~ ed. J. companie~; ~'1 □ rldwic:le through 
his company The Energists and through Geoquest International. 
He :i•s cleiir·1(J scivE>1r,;;,.l p1·-oj!~c:ts. ~'iith Lci.ndmar-k bE•cause our 
workstation is the best and most widely available. 

Mr. Noel Duncan? customer support engineer. _ 
....-Mr. Ch 21.ir 1 :i ~? l>Ji n , p rCHJI'" 2uTHnE~r· , r esprn·t!:',. i b 1 i:,,i f cw c: rei:1 ting Chi f'IE'!:':-E! 

menus. 
Mr. Don Vossler, programmer, developed code to provide large 

scale seismic hardcopy. 
Mr. Richard Todd, formally manager of computer systems for 

Texaco New Orleans, and is now Landmark's manager customer 
support. He coordinated the people and Singapore equipment 
1 OfJ :i. !St :i CS. 

~r. James Moore, hardware maintenance engineer. 
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Madam ZhDng, working at the workstation. Like many senior 
interpreters, she did find it useful to work with the paper 
sections in conjunction with working on the workstation. 

S3L Mr. Fang 1 our geologic conscience, made sure that the 
V :i. nt. f!:!I'" p ,, .. E•!t ,:::i.t :i on ,n,':':\d r:,, q E•:c::,] c::,q :i. c:: ~::,f.•,1 .. , ::::.E•!. Hf,·: not nr11 y t~.,or k <:::cl 1,, . .1 i th 

traditional geologic data displays, but he became very good at 
dning interactive 2D interpr·etation. 

slide □ n the right 
the inter0retati □n 

L,...--

shows Mr. Fang and Madam Zhong hard at 
o+ t.hF.! f,,u·11;;, .• 

S4L and S4R The left slide shows Mr. Shi getting the results 
ready for this presentation. The right slide shows Mr. Jones 
working with Mr. Wu, Mr. Fang, Mr. Shi and Madam Zhong. 

85L We would like t □ start out the Landmark presentation by 
r .. c~v :i. f:)1,-J i n q t. h (:;:, CJ o i.~. l ;=; t I .. , a. t I,-.,1Eir- G: p ,,- (:?13<::~n t. E'd t CJ u ~; :i. n l"ia1°· ch ~\lh <;,in t: hi:.:? vi n t(,-~,,- p ,~E,:t ,::\t :i. Cil"'! p I'' 0 j f:'./C:: t f :i. ,,- ;:;,.t ;,;t c:\I'- t cic:I" Th f:~~;G) r,~ Oc\ l ;;; r:·,.1r f·) 1 i ;,;; t t:~c:I on 

. th<?. f.;;licl<-:? on tl·1e:: l<0~ft. l:.Je ~-J:i.11 ju.st 1'- E)i::1.d thr,?m nci1,-·J to int1rocJuce 
f!:VF,'ryone .. to tl·1c:• :i.ntr::•1,-p,,-r0tc.a.tion objr~c:tivr-::is. Yc:,u. 1r-Jill nCJtic:(~ th,::1.t 
it is not feasible to accomplish some of the objectives with the 
low frequency data available f □r the interpretation. At the end 
of this presentation we will revie~ the objectives again 

'----' 

f 

i:c,p er.:: :if y :in ';J c.,; t ucl :i. f:::•c.~ ,;;u1 d I"' 0,:~~ul ts; ,,-(,~ 1 ,::1.ted to ei,'..-1.c h obj f2C t. i vt0" 

1. Determine pale□geography of 01 igocene 

~ :. ~ :~.;;:cir I-; •~t :; !~: ~ ·::~ 'l.:i ~ h :~. ~~ ·(l~ i~ ~:; n :i. 
1

~ l ~:: ;:1) ~-; ~~ 7: ~' f~ r- icl. t f0 'S 

.q.. r::; i.: t :.d y c: 1·1 .:::l.n c:1 (•:·:•;;;= :i. n p u,, .. u;=:=.:i. t y Di'. r.::on (J 1 om<;;!r i:'!.t.e;:~ 
5 .. I rj t::·:· n t~ i ·f ~./ ~;; o 1 •• l ,,- cf~) and E? ? ~ tent. CJ -f v· c:i 1 ca. n i cs 
6. Fir·;d h:i.qi·1 pur·c::,~;;ity :;-,c::inE!;,,, :i.n :i.gnEou.~; rocks 
7" l,_c,1c,I,:: fDlr tcp i:.,nd bott:cim m1::~tc.1.mo1°·phi sm 

a.s ,,;.nc :i. a.t. E•d 1,\J:i. t l·i vo 1 c: c:i.n i c: s 
8. Determine the time of the igneous intrusions 
9. Study faults in conglomerates and volcanics 

10. Identify potential hydrocarbon traps 

85£1 Thr:• f:~lidi:::! on the r·i,;iht isl1ut4S:- t.hr-2 p1•-oject loc,":l.tion in thF: Li::'1.nq 
Gu OE'2prE::;1:.;ic;r1. Clu.r .. ,,;_r-PcI of ~,.tLtdy is outlin<=:d in red in thE•:• 
northwest corner. The study area is called JIJI. 

S6L We used as many types of data as possible to help us do the 
best possible interpretation. Gravity and magnetic maps provided 
a nice regional p:i.cture of the depression. The slide on the left 
sho~•J!':, t.hF~ conL.r·ul point.i:; that 1,-.JE:1·-E:: i:::int.(:21•-i,,:d and"" t,~i,:1~-,quli::\t.<~d 
contouring of the map. The two white marks in the center of the 
yellow map show the location of a major qravity high. 

Sf£. This <Jl'-,::1.vity hi~Jh irf,. highl:i.ghtr:1d ~,,ith thr::" colci1·- flli::\p uic:;<=:d fo1~ 
di 1::;p 1 ;:,. y i. n q th t:• c.:J r :i. cl cl E:•d i,,1n d !,5 muot h r,.•d <J ,,. cc•. v :i. t y mc:,\p • Tl .. , £9 r .. E-?c:1-·-b l L\f.::) 

lw -·,i tn cl "\1'- 'I (" - r I,. C: t· 1-· r:- b c· l 1 1·1 "'I ·,,.w• .. I ('i •f 'I- 17 n n· ... )0 

, • • ,,,.. 1-,, ~ (-; n ·- (71") t· I'' r)'I .; f'l C1 L) ·~ X' ·j n r1 
( .) ,_, ,_ 1;: , 11 cc.I, t•, •. , _ I <:.1 - .. ! ·-' \.. CC\ • .. ' _ ,::. It:•. .. ·- 1 .. , -.-•• ::• .,, I •.... ... . ..... ,. ::J c-:, • , , , :~ 

~ fault and the buried hills to the riqht. This gravity high was 
key to interpreting the key structural elements in the Jiji area. 
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S?L and S7R These two slides are similar dislays of the magnetic 
map. Tl·H~ m,::1.cJrH,~t i c mc':l.p dr~l i neatr:!S ttH.,! btff :led hi l 1 ,, ,::1s col 01--ed 
red on the smoothed and gridded map. It also shows well the 
deepest portion of the basin~ as highlighted in dark blue and 
purple on thjs map. The slide on the left also includes two 
different perspective displays of this map. Flexible displays 
and different methods of looking at data values is one of the 
major advantages of interactive interpretation. 

SBL There is a major unconfnrmj ty at the Ba~e Neqoe~e which 
r.1ve1-·· c.:1.ges abC)L.d: 60(] _ rn;.f E!r~,; d91M,..1:'\\:: l~ot'3 S the ar~ec:-\. All nf the 
prospects are buried beneath this detrital material. Since the 
Jiji area is buried, there was no surface geologic infbrmati □ n 

available. However, there has been a lot of exploration work in 
this area. This is shown by the geological cross-section on the 
left slide showing the Lang Gu oil and gas traps. 

SBR Even though there was not surface geological information, 
there was a lot of subsurface geological information available. 
The slide on the right shows an example cf available well_ 
information. This geological cross-section runs east-west across 
the area of interest along seismic line LF?B-571. Well data was 
available from wells 36 . 34 1 ~R a n ci 1h . This cross-section was 
made to highlight the key seismic horizons that were interpreted, 
incl ucli ng T--5 ,, T-::5- '.2 ,1 F-1.n d T-G- l." One o-f the most. e}:ci t:i. ng 
exploration data sources to Mr. Jones was the detailed cores 
av2d.li::1bl(? on ,3.:!.l t.Alells,, Mr,, Jcm1::-2s v:i.s;it.ecl the Hua BE?.i Oil Field 
and evaluated several cores to help him b~tter understand the 
conglomerate objectives. High quality core samples were taken 
thr·cJu.gh--·ou.t: thc:2 d1-·:i.ll:i.niJ, :inc:111.cJin<;J samples from e:lll Df th~'? 
different types □ f lithology,, This quality of information is not 
norma.11 y ,::1vc:d. l ;abl <?. in the Uni t£-?d Gtat,:.0is 7 si nc:t=~ the 11ormc:1.l 
procedure is to only core the sands .. 
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89L. Thr·ee of the logs shown in the previous paper l □ g display are 
shown here as displayed on the interactive system, These 

V c::ornpo!::;:i.tf2 loq d:i.~:::.pli~i-Y!" con<::;:i.!::,.t Clf up to 5 s ynth f~-1::.:i. c; t ,,-a,-:r~s , ,:;;1. 11 SF' 
lc)9 ,; c:l. l:ltholngy lc)q, t.hc:, !''" f:~s;;:i.t:i. -v·:i.-1::. v l nr ,0 fit nt ·· ,- 'I r , . ·.;o, ,"lrl ;:, 

q£.mffl i',\ l''"c.:,y .. o qr .. 1e c:o · o rs on · h1::;; 1:i. thulogic: loq a.1'" e <;1Y-if1pq g fc:w 
conc l om~ra t es, yell o~ for sands, bl u e-green for shal 0 s, and 
purple for v□ lc:anics, Tt ere 1s also a darker blue color set up 
·f n I''" 1 .; rn '°" i:::. + ('"11~ F' i::. . t·J , , ·t= -:"'1 ·I· ·i '"· r, r·) ·I.. : , '"'· "·:,;'"·I 1·1 r· ·I· '·1 ,=, <=, ''"' +· 1·1 1·-· '·'·' ;:::, 'l ·-·, r·1 '"· .. 1 .. 11 c, ~.. ,. J. -· ··- ... ••• l -·· -·· rJ -·· • • ·- ... •••• • • •.• ... • ...... I.:, • .,_ ... I ... I .... .... ..... \... \'.:., ... . ~n, ':.'.. .... u ,;, .. 

cl i. !:,p]. i:':\ Y on l~. h (0' l (·::~ft h i:':l.'.';i !J E~c::,1·i :i. n t 1··.,r i:'t.C:: t :i. Vf:-~ l V ] ;:1hP ., P d wi th 
information a bout por □si t y 1 p rudu~ ti c~ . and well na m~ . 

f3frF! Th f:,• cl i !:,pl a.y Dr'! t 11 E•:• !r" :i. q ht :i. ,:,; o-f th E:: same t. hr .. E•F! ]. D\J ~:; 'J I::) ut th f!:: 
logs are displayed separated by the seismic control. The seismic 
control also has the key horizons posted. The top horizon is the 
,J.:::::2 ,1 ~\1h :i. ch i !:.~ th f:? {la .:,;E• !\lf2oq F~ri €·? a.n cl i s co 1 o,,. f.':!d y(•:~ 11 Cil•'-! i 11 th i s 
ct i •::; pl i::'. '/" Th :i. s h c)r .. i :.:: on ',:,; c: nl 01·· :i. !'~ ,,·,1.c t ua 11 y t~ F:?cl ,, b 1.l t: t 1··1 q active 
horizon, or the one being editec:1 1 is always displayed in the 
r:~.nnot,::1.t:i.ori cul.01· .... Th(=: blue:-: hor .. :i.zCJn :i.!'5 T-... ~:;, o,, .. t.hl:'? Top Bha ...... 3 .. Th!? 
Ol''",::irl(JE~' ho1,·· :i.zon i!'.;. tl .. ,e TC:04, o,, .. thf.,: Top of Conqlorne:r-a.te 4. The 
green horiz o n js T-5-2. or the Middle Bha-3 horizon. TV01~ TV02 
arid Tvo::::; _i:U~ f,! volc:i:'~n:i.C~5 ,"::l.nd c:\l'"f:? colol'-E!d v·i nlet. , hlLt.f:: and pu1rplE:. 
?H·. t !"'1 (';) h O t t D rn CH; t h F• r . :i. !J h t t. I/~ D p <:~. r·, 0°,]. i::; :i. !3 ,,:\ g Ir E: (:,) n h Or-· :i. :c: C• I") '! 'I=§:::.J. 
01,·· th f:"? To p fJrd ov :i. c i ,,\ n , , i:::· ,:-.~.u. l t ~-:; ,::1.1~ €-~ i,~. l s;c:i p o~s t E-id .. , ,=:,.n d t t, e '/f.·~ l 1 C'jV·l 

fault in the ri ght panel :i.s the Da X:i.ng fault that controls the 
t·1c.:11 f (Jr· ;;:1.IJ t:,,n h d !,::, i n v.Jf'~ di''" i:::i 1• .. 1cJ1·- k :i n 1.] :t r1 " 

SlOL This pruject wa s largely based on the seismic 
i n t 1:-?r· p ,,- (·?.•t ,:'!.t i ,::,1 ·, " Tl1 """ i:; 1 i ci c•:i cin th F.:1 1 f:0:• f I.~. j ~; ""· z oomr::2d mc1.p of th 1:0 

area. The location □ f line 571 1 which was shown with the well 
d:i~3plt:1. y s in !::hr:;, 1 ,3 1:c, t 1::,1:i.clF! c,\nd i.!:::, r1:::·pF1 i:l.t.E!d 017 thF.• l''"ic;Jht h ,:\nd 
sidt~,1 i~:; h:i.ql·, }.:i.qh-\:.r=:;cl in (]l''"E!en, Th f::.' -l::.h1'- E!f:.":! i·,ori:;-~nnt.,~.l lint=:!,5 i"l.t thFi 
top D + th !,': mt,\;:::; ::,,. ,,- r:,; 1,'-J I 1 f.~ ,, .. E: th 1:.-:· ~,J i:2 l l. 1 CJ 1J i r 1 + n r- m c:\ t :i c:, n i s c,:; to, ... E~ cl , 
~,,hic::h i:a.l :! C)H •::; :i I:·. Le h t•:-~ p1··ojF2c::t!:o•d untD c.:i.ny D.pp1°·op1'-:i.,::1.tc., ,,,;f2:i.~:-m:i.c:: 
S-f:~C ti. rn~, " 

SlOR Th;~ <:c,f.':'J.'.::- m:i.c: !3F:cti.on 01~, t!··,e l''"iqht. i~_:; typi.C<',•.l ci-f thP qu.21.lity 
of data use d for the interpretatiDn. Available seismic data 
consisted of 52 recently reprocessed and migrated 2D sections. 
These data were provided in a SEG-Y format at 1600 bpi. Because 
of reprocE'"5,,:i.11q ,, ~:;ome of th<-=.' lines LI'Sf:? d 1t,1e1··E., not a.vB.i. labl!::? on 
tape until a couple of weeks ago~ or three months into the 
interpretation p ~ □ .:iect, This made it important to be able to 
pick on paper sections and/or digitize those picks into the 
int.r?1··c-..c:tive o:'•Y'::;t;,c•m .. Tl'"1i!=• c:a.pa.b:i.l:i.ty ;;:i.11,;o m'"1de the tr·E1.n~:;it.ion 
easier for some of the older interpreters that are used to 
working with paper s ect.ions .. 
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811l** and S11R A majority of the interpretation time has been 
'"' 1··1 "'' r· ·t ··J '"" v <''' 'l c1 p i· 17 <7 ,.- .,. t· 1•·· l l c· ·t t t 1•·· -, 1 1··1 '1 , ... t Lt 1,·· ,::., < .. , ·f ·t· 11 ''" !··) ·.-, "'; ·1 n .,.,,.. ··· ·~ 1·.- t=tA.&.-···· ·"{ .• I t,: ... , ·-· ... , ::, { .. l .. ::, M .. .. .. r..\ ,. ,, __ ,M, .J .. t;.::; •• {.:-, ... J. " 11•~~ ... ¥\ J 

!:5 l id f.~'.• ,,,;h C)~•iS 11.t,~,t ~ll··-~~:i.\l~.,_.,~~-(bl'ri ~ 6~-e.t....~~ ~ ·~ tit\~,~ 
~~~ ~)! .. ~ :: ts ~ r:.t1 ls~ ... l . ~1•,u ... tl...a :fhr> lt.. FL _, :1oc::.:b Lf1 .-~ d:tt« 
,::1nd t h e t/- iql·\t i::;l:i.cle hiqhJiqht!:."• t.hr~ :i.r·,tr,~1··prE!t,:3_tion picks .. The 
horizons that were picked 1 going from top to bctt □m 1 are: the red 
ho1r•j_zc,n? T·--'.:::'.i Eli,'•.!',.f':.• J\IFa.U(_:)t:·"'nEi:: Ll'\E• 1:::,1 UE·) hc:ir-i:2:c:,n I T-----~51 TDp bh€:i.···-~::::: thi:-:· 
01·-- ,-=1n g l::? h 01··· :i. ;::: c:,1·1 ( c:: CJ l 01·-- F!d '/t:-? 11 ut,,1 I::) <:,?c:: au. i:,,.r,'2 :i. t is t. hr:,, act. i Vf.'~ h or i z Dn) ~ 

TC04 '! T cip Cc,1·1 CJ J. OIHF•I'" ,:,. t.r::.-:• 4 ;: th,::':'! q !'" (-;2E,•n h 01'" i ;-~ on ') T --'.'.':i·--'.?' JvJ :i. dc:I 1 F:! Hh c:"1·•---::::: :: 

the violet, blue and purple horizons, TV01, TV02, and TV03, the 
volcanics; anc:1 the darl( green horizon, T-G-1, the top Ordovician. 

V loo-' 

S12L and 12R These slides sho~ the location and migrated section 
of north-south line 546. The yellow vertical lines are well 
position and ~esis~ivity or SP logs. Notice the low frequency of 
the data 1 and the strong migratj □n effects. The effec::ts of the 
major Da Xing fault that defines the north and western edge of 
tht,? basin :i.s ',=:-PHI '\ i:,.,_-i_-_._ t.hf::' l(?.ft i:::ic:lgF' nf thE-:• ~-~f0c:tiD1·, .. 

(,.,., 
~J :l 3L e,n d 1 :::.F, ·1 h <·? h 01·- :i. :.,: nn s i.,11·· F,) 1-· <·?i::"\ f=;u1·1 c,\b l y Cib vi ou. !:::- on c: e 
structural relationships have been worked out .. One of 
important and critical parts of the interpretation was 

the.' 
rt. he,• mos,t 
l:lu.:i. l di nq a 

reasonable fault pattern that fits seisimc and geologic control. 
Th1-? fc.:\u.lt picl-::i:::. th,::1t ;::,1•·(•,:-1 on th(?!::;i:..-:i ~,;E!<:::ti □ ni',- ha.vr-'i bf.2t::'ri ,:,~_r:::,~:;i.qnf,,!d to 
~,-Pf')C :if i c: f ;,,.,.,.1 t p 1 n a.c.•,:."•. Tools to i. 11 tH1'·· pr E•t e th E"S,f.0 ·f ,,.-,.ul. t p 1 ;,,.n 12~:; 
~•J€~5 onr.~ o+ t!·1,,:! h:i. q D.d ... .,.-a.n t.:-:1.qes n·f thr,) :i.ntf.,'1~a .. c:t :i.vr~ s;y,::;t.Eim. The 
1c <'3. u l t i r1 t E! 1·-- p I' ,;.,! I':. ;,,,. t :i. o 1-, p a. c:: k a g f.'2 c:1. l l D 11'-J i::; t 1--, !,? :i. n t t:? 1,·· p 1"· E•i t. (·':! 1··· t D d 1·- ,:":"<. \AJ 

·f ,c◄.U 1. t f.::- ;,·,.n yp 1 i::l. c e t:. 1·1 r:~y i''<.!'" 1:-2 1•-- r,ic: oq n :i. ;?. r,ic:! .. Th r2 '";<~ '' u.n ;:~ ~,-~::. :i. q n f!:)d '' -f ,,~.u l t 
picks ,::1.r· ('c! t I·, ,;-,_:,r·, c U!'" r (,·,' l ,,,,_t E!d :l 11 to ·f i:":1.u 1 t p 1 i,,\n t'?i:;;. u.~:; in CJ c:i. v,,,\r· i (-2t. y c,+ 
graphics tools including map windows 1 cross-section windows, 
per-spect:i. ve displays and dynamic color control.. When an 
''una.s•::;j_qnrcci'' fDu.1.t. i:c-E'c.JCilE'nt i~:; cJ~5i::.i<~nr::?d l::o c:\ -fsc.-..u.lt pl.a.n,:2 it :i~~ 
g i veil a u. ":;,:-:-? ,- · c:: c)+ :i r·! ,:::" d c:: o 1. or· ;,,,. i:; i::;h own un th i ,::,. •::;r2 :i ,::;mi. c: is,:~2c: t. i on • 
Another capab:i ljty is the ability to draw a polygonal window on 
t.hE• i;;cr·,:::;_•('=11'"1 ;,~.1-,d dr--a.(J Lh,:::" 1,\/i.nd □ hl tc::, cur·1···r:::,lD.t,~ ho1·--:i.:.::.u1--,1=:; ,,:tnc:I i,.;r::,:i.i,;mj_c 
~:i.cr·oss fE:..1.:.lts:: .. (:; ~0:ma.11. y,,Jllow d,--,,~.q windoi,,i i,,.;;:_._s d1-·;,.,_~•;n on t.his 
!::;ec ti c,n t D :i. J. ]. 1 .• l ~:; l:.1" c:i.t e '1: 11 f':' pl"OC E•S:'..~" 

*However, J.jke many inter-active procedures this is hard to 
demonstrate this process using slides .. It should be pointed o u t 
that mar1y of the:· ,,,;l:i.clE2~; taken of·f of the sc1··e~:;in dn not have U H~ 
Sc3.me quc:i.l:lt.y th<:':l.t j_i:s ~S<:":.•!·:!!n by loul,:in~J i:',\t th(~ scl'"f.'!.•E)n,, 
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These slides show the results □ f the fault 
correlation pv·ocess. The same windows are in each section. The 
·f;,~ulti,-; on li.nEi ~57:1. ;,,;_,, .. 1,-~ i,:,.hDt,\1n :i.n tl·1f:•: C::l'"Ci£';r,; .. ··i:::-E:ct:i.on t"-Jinc:lot, .. , jui;.;t 
a. b c, v E! th ~;J m ,,1 p v :i. F,,, 1.,'-1 • Th E,· l or 1 u l :i. n (-:-:-: ,,,,. b o v F.• th :i. f:;; :i. '::, ;::,_ !,'; o 1 .t th .... \•\Ii::.,£:", t t. o 
n<::Jr· t h-.. ·c-'1c:l.!5t. l i ,·,r?! ~;:?o. The ot h <;~1~ + :i. vf.':' c: r o~;,r:::. .. ··<,;ec ti nns ar· E! 

perpendicular to 520 1 starting at the north of the survey and 
continuing to the south. Each of these lines are about 5 km from 
it's neighbor. This set □ f lines will be used t □ describe the 
r .. <·::Ji;,;u 1 ts J:-f t. ht;> 1 17 !: f?.:! l'" P l'" f:?t c,.t. ion p 1,· u .:.i E'C t.. The cl i + + t::?I'" E,n c:: E?.) hE!t 1,A.IE:<•::1n 

thE: t vi:::, t:i!e\"",~-- Bi PS ,::1.1"'1:::: fc.iunc! :i.n ttH'.! mi::1.p viL"I.AJ!Su T h e 11,?ft 
!,,licit~ only hi~Jhliqht·.s:. ·f,;·,.u.lti,,. c:ut. 1:: th,,~.t <'H"(·2 hettAl\·,'f:~n 300 c:md 500 
ms .. There is only one major fault this shallow that cuts the 
Ba ,:;(c·: N<~Dq f:2!7 e ? ic\.n c1 th i ~, :i. ,:; 1:.:-h C)l.-\lf''; a =1 a yr:i 1 1 C)',\I t 1r i i::l.1"1 q l f.~ i 17 th f.:: 
north-west corner of the map. The slide on the right shows fault 
cuts that are betw~en 1.0 and :1. .. 5 seconds. It is obvious that at 
th :i. s ti mf.?. 1,\1e ,;:1.r E• c: , .. t 1::. tin q rne•ny o-f th E: f ,:,:,.ult.==·., F::- or· th E-:~:;f? d :i. s;p l i'-'-Y!',, 
the faults are colored according to their individually assigned 
c:c,1 rn~!s. 
✓ 

S15L The camera was zoomed in on the :1. .. 0-:1. .. 5 second wind o w on 
the fault plane map in the slide on the left to show t he 
co~ l (;?:< :L t y o+ I::. h E:- \'::- 1~.1·· 1. 1.c:: t ur· a 1 :i. n t E•r .. pr· E! t <='l. t :i. c:,1·i .. 

!315R On E! of t. h c:, mi'.i.1"1 y i:':1.d \/-:::'Int 21.q (-'.;:,<~; a·f i n t f.~lr ,:,J.C: ti \/(-:;> i n t. (21'' p I'" 1::::-t <.:\ti on i f::

the flexibjlity of viewing the data offered the interpreter. The 
right hand slide is thra same map, but the cnnt □urs are colored as 
a function of time instead of fault color. In addition~ the 
system allowed the interpreter to make an instant pixel 
r .. epl<?c,::,,ti ur1 zuurn u+ t·.h1,:,-:, t,\/:i.ndD~-\J. 

v--- v 
S16L and S16R Perpspective views are very useful in relating 
cl i ff !-2r· 1-:~n t f c"!.' .1 .. l -1::. '.:::•. Th r,i!'.:''-(,~ !'S l :i cl(?.~; ish ow th€': •,sa.me :I. .. 0 t. o :I. • '.5 1::;F.,:c: on d 
~\/ind o~,J o-f -1::. ! ·, f.i + E,1., . .1. l I.~. pl ;,,.n f,)'."-:• 1 but i 1··1 a p f:!I'" 1:::.p F,iC t :i Vii:.! c:I :i. ~-Pl ,,,.y. The 
le·ft \A.lindc,1.,,, i ,,. cn:Lo1r1,:".•d a.c:c:ord:i, n(J to +a.u] 1:. c:olor·~,; i:':'1,nd t.ht::~ 1r•:iqht 
t,\l:indow a.c:cc:i1·-cli1·iq to t.r .. a.vc:.•l ti.mt::•. ThE~ vellutA/ f,,,\u.lt: in the,: b,;:,.ci,: i~-:_; 
th(: De:\ Xi ,·,g L,:i.u.l (~. 

V _,,,, ,.. 

S17l and S17R At deeper times we note that the Da Xing fault has 
the same ~~h;,.i.pr::~ 2.s H,=1~; r1ot!'2c:I on th<:= 1-·e.1;_:_ii.on;,11 gravity c1.nd mcc\gnetic 
map s (2 a~- l i r3 r .. TI "1 ci I E' ·f t s l :i. d E.-'1 i s i::1. ,,.1 i n r.J ow f 1~ om 2 • 0 t n :2 . !S 
s~2conc:ls, ,And the 1-·:i.qht. slidl~ i 1s a w:i.ndo~\l fn::im ~J.O to :::;.5 st~c:onds-, .. 
Notice how much the Da Xing fault moves spatially at depth. 

S18L and S18R The curved shape of the Da Xing fault is 
highlighted in these perspective displays. Note that the time 
colored fault-plane-windows show the attitude or dip of the fault 
plane., while the fault colored fault-plane-windows allow the 
interpreter to rapidly identify which fault is which. 
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-~:-·*·fl l 91.... T 1--1 r::, ·f '")· u. l t p a. t t. F:• 1·· n \,\1 a i=:; p ;::,_ 1 .... 'I::. :i. i:':l. l 1 y u. n t"· ,:'!. v E· J. e2 d ,:':'•. !:',. h u r" :i. z C) n i,; \•\' 1::-? I'" F.::• 
picked. The table □n the left hand sl:i.de shows different 
q E' o l D g i c: l i::'t y c• , .... i=,; -f- c::i t'" t. h (,0 ,,,,. ,, .. E:'• ,:::i. '"i. n cl -1::. h !:o' :i. 1··· I'" <-:? l i:'i. t :i. on i:=:. ! ·l :i. p t. o -I::. I l c-:-i 

seismic horizons. In order t □ fur·ther describe the basin 
st t'" u.c t ur a. l C:,E!•t -!::. :l 1·1 q •i \All, 1,\) :i. 11 ,~ E·?V :i. E:•~,1 t.1"1 Ei + Du1·· I< ey i,'. tr u ct u.1··· ,:,1. l m:::~p ~; 
g Ci?ner" a.ted cJ 1.1.1-- in q th :i. ~; int r::,,, .. p1··· r.;it i:''t t :i. on p ,,. o ..i r.0c t ·f 01·-- t.!1 e ~,-e2:i. smi c 

hor .. i:<'.ons T---2 1 T"-'::.i,., T---'.."i ·-·? 1 ,:':1.1·,cl ·r .. --c:; .... -:1.,, \A.lt:::1 will ,:,i.J.,:=;o J'"Civ:i.,,::.,1,,J th£0 
r.). i:;s:;oc i a.t E~d p ,:;,; l E'•Dq 1.=,)Cl(J ,, .. i:).p 1·1 :i. c: o,,.. :i. s=.uc: hr-- on~, m,:,;1.p s -:::i!c;.,,,,c:ic i ,::l.t E·i(j ,_.,Ji th 
these regional horizons • 

.,,. 
S19R The slide on the right is a perspective view of the top 
seismic horizon named f-2. Notice that the T-2 :i.s relatively 
flat. This hor:i.zon :i.s at the Base Ne□qene. The map was 
calculated using the Dynamic Graphics mapping package on 
L.a.ndmc·•.1·-k ·~, nE-::•w i::;:T r~1'"uc!uc::t :i.r, t/··,e::, \3:i.nq,:::,_po1··e of+icF:i. T/--102 p;;~pf:~r-
maps were plotted using the pen plotter at the Zhj Da University. 
ThE! Dyn,::1.m:i. c U1·· a.p h :i. c i::, m;::,.pp i ncJ p ;,,;_c:: k ,,,1.qF2 h1:i. 11 n c:it. r·un D.t thf? Z/--11...1.0;·: i .,,\n 
i,;y~; t em ~; :i. t (,'? u.1·1 ti. l t. h ,':'tt r::; y,;;t r2m :i. is upq ,, .. ad ,,,,c:1 to Un :l )·( • Hot,\IE::OVt"!I'- , v-Ji th 
that upgrade tt1at system will be able to run any mapping system 
of c:ho:i<:E!. L.e.ndma.1·-·k u.::,E-'1'"'::; tEiricJ to l :l l,:e di·f·fr21•"e1-,t mc,\ppinq 
p i::\C k ,:1gE1~_:; d ("''P f:.,n cl :i r-, q c:,1--, -1::. h (~ p,;;·1.1·-t. D-f th E, ,,,JDI'" l d th E~Y 1 :i. vi;;i in. For· 
f:i:N ,;;1mp le 1 ~,,r.-:>VF!!'- i:"1. l c:: 1..1. ,,,,.t umc•1·-- i,.; :i. n [n t] l a.n d u !':.,f.·2 Z ye:: ou.1·-- , :i. n cont :l llE•n t a.1 
Eur opf~ t.1, 1=?y u '.:C,1::.:- H,,;1.t t 1 ;;:::,qq E:1·- , :i. n th E· i:,t. ,,:..t E:><::; /=~ad :i. a.n •; i,1.n cl f?i':\C h mc:i.j Dr 
oil company hi:':'1.1:;. Ll·1f.0:i t" CJ~'-Jl''1 rna.pping pa.ck,'!.C.JE•,. 

S20L. and 820R rheEe tw □ slides show T-2 as calculated on the 
\.\IDI~ ks; ta. t :i Dn • T'i··, E'J'" "'" :i. ,,,. a. qu :i ck m,,~.p p :i n q p ,,!.ck ,.:1.~.1 f:.~ c.·,1. vi:!. :i a.!:J J. t=: c ;,,1. l l l':!d 
HMP1P th ,:,-:,_t t . 1·- :i .;;,,r·1 g 1 . .1. l i':l.t (-:':'~:; ,,;;u.1,- f i:':\C: f.'·i~; ,.":\.C ,,. o~;;i::; cont r· C:) 1. poi. t"i t. i::;.. The i::; l :i. c:! f=! 

on th£·? l Ei+ t ::,.i·'! c,1;.11;;; 'I::. h E'2 t"·c•f~l.1. l t o·f th :i. •:; p 1,· oc: E,sr..:;. Th :i. ,,~ p r.'J.C ka.q r:::• al sn 
allows cr □ss-sect:i. □ns and perspective views t □ be made of any 
m,,:l.p , an'/ p c:it'" -1-:. :i c:,1 ·1 o ·f ,:,,. m-:':l.P Dr comb :i. i-1;,:-,_t :i. on c::. o-f m~J.p i:,... HMP,i:::• ii:l.f:,;::,.umE'!::; 

f 1 ,::t.t tr i .. -::i.r·1 CJ:! f..:' i;;:.h E:E)t. <:c: h r,,t,,.,.-,1,:.-"2f:2n cont_,,. o l •i D.l"l d t. h f2I'" E, ;::,.r .. c-i oft f'?n E·d qe 
(;?f f E•C t <,; b F'C: .:::,.u ,:;,.;::::, u+ th :i. <.,.. By 1r ead :l 11 q th i:::::, ;:;e. '.::.Lll"' ·f i"l,C €-':·:;;; int O <3. q I"' id '! 

a 11 cl i;; m c:i u t I·, :i 1 ·, CJ t h E' CJ r-- :i. cl ~•J :i. t. h th E! ?; D i n l: F: r-- p 1·-- f= t ,::1 t i c:, n ,::; c:, f t ~-J ,:::.. r-- t:0 ' !:O 

ho1~:i.zon c:c::,rnpu.i::i:':'tl::.:i.c::ir·1s a. qood qu,,,'llity rn,::i,p C:E•.I1 be qu.:i. ckl·y qc=•nE'l"'E\tE:d .. 
Ec:lcJf:., ef+E,•c:i.:.,,; -=:;ic,i-:-:•m t.o bi'= 1::hE• only if'l,:,1.jc:ir pr-obli•:"!m 1_,-_1:i.t.!·1 thiS:; pr·occ-?~~s. 
Th(::.> str-,::1.:i, (Jht. blu.1:~ 1:lne at thE' sciu.l::h ---•o.~t c::cwne.r- o-f tl"1F.,i~,;e m,,q::is :i.i,, 
i::\n Ei;-: ci.mp l (·? Df I·, Dh' t 1·1 ~-;, pr- oc F:s~ !3 ,;; t ,~ D. i ;~ht ·-1 i r1 f."! i n t E0r· p Ci l .::i. t f.-2~; b F.~t 1,,JP<·':)1'1 
r.:c:int1rol. Thf:? 1.,,11·1:i. t:.E) lintc~S 011 the 1·-ight i:;J.idE' J"'f:?pl"'E:•SiF.:int thr:a 
seismic line l □ cat:i.ons 1 and the black crosses show well 
1 ocati cm~,. 
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**S21L and S21R Edge effects and f a ult polygons can be eliminated 
by cl r 1:,-..1-·-1:i. n CJ p Cl 1 yq on,,, ,,,,_1•-- ot.1.n c:I ,,,1,---(-:~a. !::- o+ n ci c:r.:in tr o 1 " ·rh r::,,ic.~E-i m,c1.p ic; ci+ T····· 
'.2 ,1 th E• T ,::::,p E3h ;::-,_ ... ,.::::; •i i;;;h ov,.1 ;:,,. l ;1,,-- qt:-,:• b 1 i,,-..n I,: i:,1.r-· ci c:\ :L 11 th E~ nor·· t. h ·--·f.-~ ,,:1 i,:; -1::. 

C: D!r l'7 E;ir- o ·f th F:! .::":I.Ir E':!c":l.' T! '"1 :L \'"· i '"· t. h E:· 1 DC i:~. t :i. C)/"l Df i:':i, b LIi''" i f':!d h :i. l l ') 21.n (j 

the T-2 is eroded here. One paticularly useful interactive tools 
was to calculate the intersection between the fault plan es and 
t h I:."':! h o 1·-- i ·z D n ,1 ,:,-,-, n c:I -1::. h r:.-,:• n u. '.,:; (-:•,· t 1 ·1 i ::', ,::,\ "''· l i n e i::'1• ':, a q u i cl E•,i -1::. c::, cl t--· a. hi :i. n (J t h t:0 

fault polyqon. As you remember from the gravity and maqnetic 
maps there is a deep depress ion in the south par t of the a rea. 
(_,-j-· i-h'-"' ··1---,•·,:, ] {.c·,,;c.o6·· +-'1··1r:.,1''"(::, ·i "~ ,::,\1··1 111··1Ll'":' l':,l 1--1·,· ·-il1 1.i ·I- ~-· I T n 1 - , -~ i, ·t1--1·,1·t·· r 'I -- ••• ,r,,, _.,_ , -- • ~ ... \,, ... •.•• ••• -- -·· •.• --· , , .. , \ .. , •• , ,_ , , ~,'. • 1 - , ...... ti' " \ C , ( ..... 

the interpretation team named the pagoda. This local high is 
ma1r kE•d ~'/:l th t_ h E! C 1.,1,I''" ~,;o~- u1·1 i::) □th t_ h (-ii! HMt,f~• E1n cl ~::;moot h (-;0)cl-··q 1·- :i. clcl F~d ffii:,.p" 

Thf.~ eff(,-;ic:t. o·f ti·,,.;.,:, -f::,,.ult pol,/CJur ·1:::; :i.!s hiqhl:i(JhtF.-id hy thE• 1::;i1·1u!,:;oic1c:{l 
data gap on the west s ide of the map .. This is Fault 2 9 the blue 
·f <?.1.u. l t i n th E! -:= i::\1.,.1, J i.~-1 _di <::,.p J. i::'•. y!::; tr-JE' l C,C) k r2d •"i.t f'.!c:\lr 1 i (-:•)/' .. " -S2'.?L and r;~.zi:::.: JI::. :i_c,,, ,:::i_ !::;:i.rnpl1:::i pi·-Dc::r.-:-2!,~~"' to s;ubtr;:i.c:t: thFi! \::,hallot, . .11::1·- T--· 
2 from the deeper· T-5 to create an isochr □n map. This map shows 
thf:? pal f:')<JC]f.-2omrn·- phDl c:,qy o-f thi::2 T ···-- 5 ~ or-- top of the '.:ih ,3_---:.=::. The 
left slide shows a Dynamic Graphics display of the :Lsochr □ n. The 
thicks were colored orange. The smoothed gridded map on the 
y- i gh t !Sh Dll'J~;_; th c:• <::;-::':i.('f'!E) -~ r1f or·· ma.ti on '! l:J ut t. ht~ C: ol Dir!::; ,::'•.I''" 1!1 r- €.'1\/(-:".•I'" !::,rad, 
The darker colors show the channels and the yellows show the 
th:i /"lSn ThE• c:uJ U!° ,:; Ci':':.!) h::-:;:, c:l y n;::,_rni C:,::ll l y chcin::;:iecl c:;n thE, ~~.;cr·c~r~n tel 
emphasize areas of inte r est 1 which needless to say :Ls not 
possible using c □ l □ rec:I pencils. 

S'.~~;1._, Th<=::· /-'Ii d c:! l ':':! Hh a ..... ,::,; •: T ..... •j--•? h CJ/r j_ z on '! ~\1,3. '.3 th F! me:,~:; t !St. I'- UC: t ur· c:\ 11 y 
comp l C•;·( !·1 or·· :i. :,: U!"'l :i. n t. f::.•1'' pr· r.;1t (':!.•cl n Th(\~ 1 (~ft ~s l i cl e i;;h Ql;\)C:;; an HI .... IP,F=· 
1·-,~pr-f:!Se1 -1ta.t :i.u, ·1 u-f t.hi'.::; ,,:,.u.1•-- ·fD.C:F!. The' coJ □ 1'- s <::,::-:-?lr?c:tF.:d a.1•--r,,,, a li.l::.tle 
l::ir-ight: i,,;_nd ,::le:, nut ,:-:-:-)mphE•.\:::-i~-:c,· c:i.11 n+ l:h(,':• +a.u.J.t polyqc::ni::;, ThEi da.tc~ 
cutout on the east is frnm the buried hill. 

v 

S23F,: t]f c 01..1.r ':c-:::-:,, ... t . 1·1 €'c! i":.mnDt 1·1 t"::'c:1 --·-- q 1·-- i c!d E~d mc:i.p <::;h D~\1,:; th E.~ \5,J.me~ 
structure. This se ism ic horizon drops off from 700 ms against 
the bu,·· :i. ed !, i. J 1 :i. 1·1 th r:i nc:,1•-- t .h t. o 2200 rn 1,:; 1::if":::-n ('::'i::':.th th c:-2 i='c:\(J od i::'1. i:':'lr7d 
to almost :s::.-::oo ms; ir--1 thQ ic.;(JU.t~1--··<=~a.•;;t portion oft.hf:? study c-:i.:'·ec~ . • 

✓ 

S24L These slides show the smoothed-gridded :Lsochrons from the 
T-5-2 to the T · -2 and to the T-5., There is a lot of similarity 
between these maps .. The left hand slide 1 the [T-5-2J-[T-2J 
ii::;ochr·on 1 1-12~,- thci c:u.,·--i::,or cin thr::> p,3.god,3., Thic.;; ~~hovis the• high h,1.s 
moved about 10 km to the south-south-west when compared with the 
T--5 hnir j z cm • 

.; 
S24R TI-H~ 1ri.ght ha.nd s;l:i.df~! i!5 thE:> [T·-·5--2]-·-[T-.. 5] :l.r::,oc.hn:m . Then:-:! 
is a channel of sediments between the Pagoda and.the Bur,ied Hill 
that is highlighted by the blue contours and the cursor. 



( 
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825L and gj5p The T-G-1~ the Tap Ordovician? 1s a lower limit on 
the potential conglomerates for the area of study. These maps 
shew a complicated structural picture. There are a dozen major 
+ ict u. l t !::; • Et t t. I· ·1 :i. !5 1 E'! v c:.:~ l t. h D. t ,J.1·· \-:-2 a. !''; "'; o c :i. i".1. ·I::. f:? d w :i. t. h !:..Cfi ➔- ·i n , t ::: J J l. t:-M 
continued subsidence through the Oligocene. The high is colored 
yellow an both the HMAP and the smoothed-gridded maps and is 
associated with the buried hill. ·rhe deeper portion of the 
b a.'.::;:i. i-i t.o t. hf?:! ·!:::.u1 .. 1.th '.,,;t··,o~,.1!::; no o::i:!-f -f c•c -1::. u·f the p ,J.qodt:>.,. 

I., · 

!::> :~ 61.... ,,~. n c:I 
t: h E-:• ·f u l 1 

132/;F: Th1:::-1'.:';E:• !:,l i c:10:~!', s:.l·io~'-' tho:-:': [T--G·-1 J to [T--·2::1 :i. :::;nchrcJn or 
Ul.i!JDC:E':.•r·,E-:• .. The:! thin t,t'.:3''-'DC:i,J.tE•d with thF,• bur·:i. 1,·':d hill i1:5 

again colored yellow and red. The deepest portion □ -f the basin 
is best highlighted with the smoothed-gridded map on the right. 
The cursor was placed on a thin or a paleo-high north - west of the 
l:J ur·· i (;,,cl h :i. 11 .. l\lut:. t'":

1 
_t.1-, (::i c:: o 1 Dr· rn;;,,.p t. I .. ,,;\ t. hi:,\ ~5 be f.~n ,,,;h t~c:I E•d :i. 11 f::; t FJp ~; 

to hiqhli<Jht. t.hE! :i.11.u,,cic::,n uf tl·1:i.cknf.-2,:;::5 in tl-,e pu1··plt02s. 

¾·f::>'.;t71_ Thi::•'! LT·-h ·•··:1.::1 l·:.u [T·--·~'.:iJ :i.!c,ochr·on i!:::. sim:i.li::tl' .. to tl1c• p,,·r:~viou~=
map. There is a pale□-high that is marked with the cursor in the 
south-west quadrant □ n the HMAP display on the left. The T-G-1 
picks on the buried hill have large gaps associated with the 
b c:t"5E!fflf:!17 t + ;::1.u.1 t :i. 11 (J.. Thi."'; s:;ep c:1.,.- i,:o.t :i. on 1.,,Ji::i.:,, hi q h l i qht. ,:.:•d by pl ,::tc: :i. ng a 
blc·:l.c:I,: mi:1.r·kE!I' .. :i.n thr-:! -1::.i.m<-:-:-i 1,,i:i.11cloi,,i ~\1hr.~1··e'! t.hcit-E• ~'-J<':1.!::. r'lo c.:CJnt1··ol.. Thr:?:"! 
f2\ult qc,.ps; 1., .. 1f:~,--- c, 1·,ut-:. clt"·<:i."'-'17 in ,J.~"', hE:-!D.Vf?.• lin("!!~'., on thu :i.suchr·on!s~ 
since ther·e is still thicl~ness fr □m the fault plane to the next 
h i 1.;i l·1r!1·· h or·· :i. ::-: u1·l .. 

- / 
t3:;;~7i:~ Th E! ::; l i c:lo:::.::, 

EJ,,- aph i. c:·:.::: map. 
'.°5 J i n t. C• I'" \/ ;:,-,_ J. ::.,. ::: 

I., 

on the right j5 another example of 
l'his map was generated for the same 
is shown on the left. 

f.-328L Thr,s;r~ <I i dec.:; '.,',.how thr~ i ,;;oc h,~on of t.ht=.i L.01.>11::,:1'· 

th•:? bc:d:.: t c:orn h Etl f u f the ~-317 a--::;. ·1 h :i !3 rnap ':::-h 01;..'S t. h E• 

th f:.':! F' al E-: CJ z ,::::, i c ~,. • T 17 E:• I 1 :l q h on l.: h r-., (·?a.!,, t i::; i cl .:-': i 1 ·1 th F! 

p or· t :i. cm c:, f -1:. h F·! ,.:Ji j :i, .:;;.r· E!a 1.A.1a. s r:; :i ck E?rJ un l :l n ,;;, 'SY."i .. 
w,,,.s f'.i1~':::-t di~c:-playE7:d the~-E: 1,\la~~ c::or1ctz1'·n th<'J.l-: it ~-i;:..1.~,

the seismic data was checked. 

r/ 

Et Dyna.mi c 
LT····f.3··-:1. :J to 

01 i. qoc:t=~nr2 or·· 
top Ci-f 
C: (;c! 17 t f2i'" ··-· ~.:-DU. -1: h 
l_.-' •.. 1 h t',' n t. h ,::,~ ,r, a p 
l-'!1~0,-,q .1 until 

E,28Fi When this '.3mDothed gr-:i.dded 1nB.p 1~:; CJVE:r·lai.d Cin thE! [T····G-··1] 
to [T-2] isochron it shows that the T-5 - 2 was not picked across 
thf,2 bur-i,2cl !·,ill,. I1·1 r!"=Vi 1::'?t-'ling l.:.he ~'3f.~i!::;m:i.c :i.t ~\ii"t!S di•5c:uv0::,r·ed 
th,::1.t the l'"t::'c.◄.'::-Dll i~c- th.::i.t T·-G · .. -1 1/' e·S ng:t: p:i.c kE·:d on thE~ do~\lnth1-·c)~-,Jn 
side of the T □mba Fault or- F-1. It is possible that the 
alternating l □ ws and highs against the buried hills are related 
to ancient fans □ff of the buried hills. This is probably to 
dE•E'.1p to br:: pr·Ei•~-f'illtly E':C:Driomic. 
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*S29L and S29R These slides summarize the major structural points 
cf the Jiji prospect area. The T-G-1 horizon is plotted in the 
background. Both maps have the Gravity map overlaid. The effect 
c1f t:he bu,~ir2d h:i.ll i,; if_:; C)hv:i.ouss on tf· ·1E·) qr·avity h:i.gh. The l'' t~la.tion 
of the drop off of the high and the bas:i.n controlling Da Xing 
fault were discussed earlier. The right hand slide has the ~ ~ 
location of the 9 se:i.sm:i.c lines selected from the 48 lin e~ 1 

int er preted overlaid on the map s . 

s:::::oL. Th<~ sl:i.c:le 01 ·1 the l(:2-ft ii,s ei m:.:,-..p o+ 1':))·;is;t:i.ncJ produ.c:tion in 
the Lang Gu Basin. The Jiji area is outlined in red at the 
north-west corner of the basin. This map is shown here to show 
how the fault and structural interpretation presented to this 
point is related to the exisiting understanding of the basin. 
We would like to sµend most of the rest of our presentation 
r.:I i scu ;Jsi n q ti,(:,• cl E-'t ,":'I. :i. 1 E•d int.(-:~,, .. p r-- (~t c·:1.t i 1Jn of the con g 1 ume:•1-~ £,1t f?S a.n d 
volc:anics 1 a.ncl th:i.i::- p,,·o,,;pEict ma.p <'::1ct~.;; i,:\ S a good :i. nt,,-odt.1.ction. 

,✓ 

830R The slide □ n the right s hows a geologic analog to the Jiji 
project. It consists of submarine fan deposits in Greenland as 
mapped by Finn Sur·lyk (from The Sedimentology of Gravels and 
Conglomerates 1 CSPG, 1981~ p.359). This is a close analog 
because there is a lar g e fault scarp like the Da Xing fault. 
There are also massive conglomerates being depos ited on the 
downthrown side. The f ormations have been mapped on the surface 
in (:Jr "~en l ,,~.n d ◄'::1.n c:! m;:~ t ch m,;:1n y of th i:-~ ·f ac :i. (·::1!::i c:.h i:l.l'- ac: t E,)I'' i ~;tics fr- om 
the well cores f rom the Jiji area. 
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--~✓ S~1L The slide on the left shows northwest-to-southeast 
t r (;;) n d i n q I. . i , .. , (''" :I. :::1: ::~; (} 1.-'I :i. t. h t h E•:• t,,i ri :!. l d D. l·:. i,:\ f ,, .. ei m 1.AJ 0~ l. l i,:. :::: 6 e. n cl :I. 0 :I. 
:i. n f:; le:,, .. -1::. r2 c:J .. T 1 ·1 ci , .. · G': (J :i. u n ,,:\ l h c::, ,, .. :i. :.:: on ,,,,. t. h a. t l•\1 F• h i=.t. v F!:1 b r:-1 f:,~ n ,, .. 1-:;1 \1 :i. E: t-"J :i. n q ;:,\ ,,. €·,: 
p D !::, t. (-:~ cl t. o ~;;. h c::, 1 .. •1.1 t. h E·:· :i. r 1 t. E• I'" -..,.- ,,,\ l ,,, c:r + :i. n t (0: , .... 1-:ci 'St • Th :i. ::, 1 :i. n f.:> '"i. n cl l i n f!! 
571, which was shown earlier 1 have the characteristics e x pected 
f DI'" m,::\ !''l~, i ve fan d E·:p u<:; :i. ·I::. i,',." T!·1 r,· pr · Di'. :i. ilii',;1. l ·f i,~.n h "''· ~, i:,1. moun cl f.•:•:• d c:i,·· 
hu.mocky ,=1.ppE:i:\l'"ic1.nc::ci to l:.1·1(;:1 c:J,,,\t,::1 ... U·ftc;in thi.~-; i~c., 1,s,1:lth med:i.u.m t.o 
hi q h ci.mp 1 i. t uc:I ·1::,· ,--· E·: + 1 F::'C t . D!'" •::; D\if.'-'I'" ,,,,. ,,;; h c::,,, .. t di s:;t. i:\r·, c: 1:-:,.. Th f,? m :i. cl c! l ci 
I.J C" ,: ·l" ; c·117 C" .1~ ·!" 1·1 '~" J: ·:·, 1"1 h ·.:·., /'" ('1 /"' (''·' "''· 'Tl r·, 1··· i'" r· n l"l i'" .... , ,,- ("I '4 1·1 +· \<'J ·l· i .. 1·1 1·1 .. , r, 1·1 ,,,·, 1- ,., 1·111·1 ·1 .. , +· · • 1 ·::., •. .J - .,. .. .. J I •• ',:;., 1 r... .. .. t~ ....... 11 ... .... I 1 .... ..~ .,_ ••••. , ·-· t.. .. <I,:,. ••• , • •• • . ·::.' .... ,... •••• • • • • • •• °""··· 
continous reflectors .. These reflect.ors are interterpreted as 
bE·: in q ,, .. G: l ,':l.t. E?d t c::i c::h r:,ln n1:? l :i. n q '! ·:::;t lh ,,1. quc-:?ou '"· b a,-~,- a.11cl m,,.,._ sc.:; :i. Vf'.0 r,J i··· ,::1.\/:i. t. y 
slump deposits. The distal portion of the fan is l □ w amplitude 
muclstone and sanc:I stringers. These often give long, continuous, 
low amplitude reflectors . 

..,/ l-

831R The slide on the right shows a depositional model fur 
generalized facies relationships and inferred depositional 
environments (after Wescott and Ethridge, 1983). The area we are 
i. n t i2r E?~-; t €0d in + n,.... uu.r· :i. ,-it F,:•1··p r· et<:':\ ti CJ!'l project g CJ12s;. -f ,.-• om th E' s 1 op,,~ 
to t.hE:• prci )-:i. m;,,,.l ~,;ul::iff,a.r·:i.nE• ·f,,1.n tc:i thf2 cliste.:i.l s.ubm i,i. r· i •1E" +,::\n 
environments. In the slope environment the deposits are massive 
conglomerate detrital deposits, or base of slope breccia .. The 
p ,, .. o:-( i ma. l r.a;1 .. \!J ma.,, :i. r·; ,-,:2 ·f i,;1.n :i. !,; a.i,;c,::.Dc:: :i. ,,~.ted ~'-!it. h b ,,.. ic:l. :i. d ti'c! ,f ,::i.n c:: h €,\n n 0:-' 1 '::, 
tAJh i c 17 :i. n t t',•1·- + :i. r1 CJ c:,,~ v,1 it h t. hf:·:·: i,,h a 1 !·:=.•s.. Th :i. s + or m~, th f"'.• mid d l F:! f ,,~.n 
channel deposi ts 1 w:i.th minor sorting, lower clay content and 
:inc: r 12;:,.sed p r:::•r· mE•i,,\b :i. J. :i. t y i''1.n cl p DI'" c:,i:, it y. I 11 -1::. hF! cl :i. st D. l i,:;, . .1.b me~.,,- in F:: f ic\n 
~2n vi ,,- on m<,?.n t th 1-:::•1'· c-:-2 :i. "" mu1,· t::i -f i n q E-~,,- i r1 q CJ-f t 11 i r1 <:::.;:,1.n d i',. t ,, .. i n q E)r· ~:; ,::1.ri d 
mud~; t c::,n r:2c.,.. T! ·, :i. -,,,; cl (-:-,:•p u<:,:.:i. t. :i. on ,::1. l mod E·: 1 :i. !5 f c,1•· l: h ~': 1 c::,t,.,11£:~1.... [c;c E-in Ei 

Wagwater and Rjchm□nd Formations 1 Wagwater Trough 1 eastern 
,"/ i:':\/n i C: E<." 

v 
f:3 3 2 L. i:':l. n d \:3-.::, .:'. h: Tl .. , E,· '.'':• C? ,,;:. 1 :i. d E-~ i,; sh o 1/·.J ,,~. c! 0:: p CJ,,., :i. l: i c:, n a. l m n r! 1::., l. D f 
conglomerate +an5 in both cross-section and map view (after 
\31..11··lyk, '1.981).. '!"!--,E-:•",-!? F.•)•(amplec.s ;:,,.1-r:i hi,i. ,,.,.f? c:I un f,ci.r-l'3 :i.n t,.~ullic\~;;t.on 
Farland, Greenland that date t □ the Early Cretaceous time .. The 
facies as described by Surlyk is a very close fit to the facies 
analysis as done interactively □n the Ji.ji seismic data. In both 
21.r-·e"':l.s thr,,1 c:r::in g t.o,111!,:11··al::.!,':.•!3 shot'\I i:ln 0\1!'.~1,·;::1.l l la.ck c::,1c grD.dir1q ,:,;,nd i:':l.n 
absence cif sedimentary structures. Both areas are clast 
s;.uppor-tec! 1, .. 1il::h c,. mucl,;;tone m,3tr· i::-(. Tl··1<'2 clc:~st 0::; va1··y f1•·om pebble to 
boulders :i.n size, and are poorly sorted. The combination of the 
t. ype of m1.. 1.cl '.3 i::. un !'c' D.n c:I th!:',' m,c~i:;s i ve cl E)po~;;:i. tis of c onq l ornet·· i:~t es 
indicate subrnar·ine fan type deposits. In Greenland. the facies 
change from a base of slope brecia to a braided fan channel to 
outer fan mudstones and thin sands. Both the seismic and the 
cores indicate the same environment exi.sts :ln the Jiji. area. 
The braided fan channel facies :ls the best facies for development 
of porosity anc:I entrapment cf hydr·cicarb □ns as they are fingering 
in a11d Dut. of 01-qD.r1:i.c ,,·ich s;ha.lf:::r,; .. ThE?. p,, .. oc:luct:i.on -fr·Dm ~'Jt;:11 ::;;;4 
c,1.ppec;.1-·c.:; to be f,, .. orn thi •;:; typE:.1 c:if ·f,,,1.n chc\l"lf"IE!l .. 
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✓-
s:~:~:::L. ,::1.n d f:::::::-:::n In or· d 11,ir· 1.: c:, ,,· E:v i F.•h' t !·1 r:-:-: c: on q l omf21··· Dt 0,: f i,1.n 
interpretation in detail, we will step-through the seismic and 
associated interpretation □ n eight critical sections. The 
northwest-to-southeast sections that cut the Da Xing fault in the 
dip direction are 1357, 1351, 539, 1339, and 535. The dip
direction sections are separated by approximately 5 km. Line 
1357 is at the north o f t he survey, is hiqhliqhted wjth a qreen 
r .. n ·1 n ,,.. n , .. , +· I··· ···., · 1 r··, ,·· ;.,·, ·t·· .. , ,-, 1·1 ~ , .. d 11 .:::, ""· +· 1·1 '"'' · r:. L 1 ,, •• c ; <'·" t··· I:~ ( .. , ·i ,··· ·l'.: ·i 1·· , .. I ·t·· n .. , ·t· ~1·:. !·1 i·=- I-:· ,,. · 1 ,... ... .. .. ··- . . .. It.. . .. "" .. M , .. , •• •• .... " , ... I . ... . .... ... .... .... .. .... ... ..J ••• J. I .. .I, I·::. - - .. . II .... • .... . 'f 

p (·,')I'" p E'n cj :i. C: u l i:'!.I'" ti E·,' l i n E-: i s:. ::_:_:;20 '! 11\11 '1 :i. Ch ,, .. un s;. th 1r ou.q h I/eh !-'.c:i'" F: th E• 

C: u.r· !:50r :i. s ; " Tl·1 f:? ~;] i cl€~ on l':. h E• , •. :i. q ht :i. !3 th E• Ir a.w ":,E' :i. ~,;mi C: cl at~.\.,. 

ti ✓ 
s :~:: :~: P1 l... a. rl d 13 :~: ::: P1 h: Th f.':! p I'" 0 c:: !·,·: ~:; '3 '· .I. !3 C•:-i d t D :i. n t !,': ,, .. p !r f:! t th E! f a.1·1 !:?. h ii\ is b E? f.'!! 17 

'.:: ~-.~:. c:\? '.~~ ,, .. i :'! E•:• die- ct"\~ .. ,,:,:· L~ ~-~4 _ ~:. '.::' -~l '.'1·::· ,,. p ,, .. ·~: ~-- ~:: t i On . '} ';:I F: ~ .\ •:.:~ '::; - ~'. ', .. ::\, ,: l :: ,-· The ~:;f.~ 
_,,J.1.d!.~.cc, .1..llt... .. , ... 1 c.1.l..f'" l.. 1-re co1 11..."·''! .. ···· " L.c.1.Ll1 y,,1.l.Ld r1::~, lt·., c.t: .... 1 ,~ p:i.cked ,:;1.~::.; 

c:\ Vf.c'C t. or· 1. i i::; t: ( u.n i::l. f:_i:,; :i. q n Eicl + ;,1u l -1::. isE•:•:•q mer1 t ) . The !,; t I' .. i:!. ti (JI' .. ap hi c 

chc~.l' .. i:J.ct!;,:,,, .. of tht'::• ,,··c,if :1. c:•ct i c:)r·,s::. a.,,· 101 cnc:1i nta:i. nE,:d ~ i. Ei .. -~' 
concordant, parallel, etc .. Packets of associated reflectors are 
assigned to the same file (called a fault plane, because we used 
t.hF! f;,,1.u.lt :i. ntf.?1··p,, .. c,t.E1t.:i. c,n p,;;1.ck-:,~.(Jf.·~ to de) this; ~>Jc)r·k).. ThEi p:i.:{el 
zoomed section on t h e right shows the three deposition a l 
environment s we ju.st discussed, The proximal fan is marked with 
01•·0:\nt;J(:~ pick~;., .. !:.:l·1e: rn :lclcll.0:•! fa.n f.':>nvir··onm,?nt t•,1ith y1:.;>llO\·'-J ,:-1.nr.J thEi 
di i::,t. a.l f i:J.n 1;.,1 i, !::. h b 11 . .1.E' p :i. c: k i:;.,. l\ lo Li c:: E• th!•:•,: c: h E• ut i c: n ,:::,.tu.1·· C'·' t c, t. hf!~ 
or·.;,i.n1Jf,2 p:ic:ks, ,., tl .. 1,::,.t: c:a.n b(-:;i ,,;i_~;;i":.ocii,ItE'd ,.,-.iil::h l:Ja.s;Ei of s,.lc:ipe b1•~(:~c:cia 
deposits and reworked fan chan n els. The parallel stronq 
r E'f l E:)C t. or ~,; :i r·1 th,,~, rn :i. cl cJ J. E,! + ,Ji'i z on E! c1.1·-· E: ma.,,· k 0?.d 1.,•.J :i. th yf.::: l l ot,•J c: □ l ors 
and finge r :i. 11t □ the: more distal environment to the southeast. A 
point th a.t H :i. 11 b r:-:-: c 01·1+ u.!:::• :i. n q :i. i,:; t. h cl.t. t. h 1:::0 :i. r·, t. Pl' .. c,,.r::c: t. :i. c::in '::; 1:::, <-::it~,J!:,')en 
different lines were marked with vertical yellow lines for the 
perspective displays of the stratal int e rpretation .. These 
V!:?r· t :i c: d 1 1 i :-·, c:,•\,;;. c ,:;:,.n b 1:::1 c:: o, .. , + u. ,,,E•d v-.. , i t 1··1 1,•J F• l :t l oc: a.t :i. on~~ 1:::, F!C: r::ll..l s,,?. th f,?y 

were b □ l':.h given the same c: □ lor in this s et □ f slides. 
«Kz l 1 L. <t f. ~ ... 111·1t:• t.\ L ! L i t .!' 

S34L 1., Tl·1,:":• •:;;,.:i.:i.c!t:-2 un l':h(·?.• lc)+t 1c;ho1,,1s, th(~ s;t_,, .. ,,,1.!::.i::1.l intEiir·p,,·E•tD.t:i.on :i.n i:'1 
little m □ r·e detail .. The se:i.smic: data was colored gray using the 
c: .. o, ] ("' t·· ff 07< ., I:' F • ,.... n n +· .. L n ,.... -~· ,·- 1· .. 1 , .• 1- p r1 +· 1·-, '"'' 1· T ; =1 ,-, f.'' I J ;,'.\ -:::; n ]. ·:•: ....... ] ·_:, 0 n 1r· ~·::, di ., ·r ~, , .. ,., 
•.• ..J 1- .. t ·•- · ···· t ·· .... ·- · 1 ,, ••• • I _ .... ' ""' _ · - . I . I ."' '-:-! ... V'- -·· -- I . ....... ·-· ·- , __ _ :J\ ,, _ 
different fan characteristics are obvious □~ the section. Th re e 
separate fan s Nere picked usin g the stratal interpretation 
t ec:: h n i qu.•7:?. ·r1·1 f:!'j a.r· f"::: r· f:?.·f f.~1r• f-:•d -1::. 0 a,!::; t. ht-:? Upp Ii::!!'' j 1'1 i cl c! 1 (·'2 and L.01rJF=.•t"' 

fans. Thi s will bu particularly important later when we look at 
thickness map s of these depositional packages. 

v' 
S34F1 
with 
f a.n s 

The r i ght hand slide is included to allow easy c or relation 
the st r uctural interpretation of this same section. The 
lie in the geologic:: Nind □w between the T-5 ( blue ) a nd t h e T-

5-2 (colored yellow because it was selected as th e a ct i v e 
ho,,· :i.:,:un). l\lc:, tc~ l::.l··,c1 1···cila.t:i.onship to thF~ De~ Xinq ·f ,,,i.u.J.t (y f.~llD w) to 
the northwe:st (left). 

S35L and S35R These a r e the last two sections on line 1357. 
~ tht=:· Mi .-frJ le Sh.:-:1.·•..::::: 1 T ·-·5--2 ,1 l--'J,,~ s. fl at tE.med to s;hm\1 thf.0 

pa.l <:::•Cl':c,t,,·uctur1:.'! .. T! .. 1E~ s.;J· ·,,:,!.pE• c:if tl1!?. ·f;c1.n :i.i,; f.·,•VF2n rno1··E1 pr·c:inou.nc::r~d 
with these displays. 



C 

l 

I,,- . 
f3 :.::: 6 I._ ,,,,. n d H ~; 6 F< Th E": i::; F,) t 1,\1 o !'''-1 :i. d f::' c.,; 'ci h o hi t h E·) :i. n -1::. f::: I'" p I'" E! t. E·! c:I i,:; t I'" u c:: t. 1 .. tr .. ,,,,. J. 
en v :i. r .. 011 mE•! ·1 t. + 01-· 1 :i. n f,'! :I. :.~;:'.'5 :1. " l\lot: :i. c:: E·! t 1·1 E?. t r,:•1'-m :i. n ,,·~.t: :i. on C:l f t. h (:? Lipp E•:•1" 

Sha-3 between the blue (T- 5) anc:I yellow (T5-2) horizons against 
.._,fth(~ Ba.s.r:.• I\IF)OgE'l"lE:·! (T .. · .. 2)" Th:i.s; oc::c:u.1~"-~· in thF,i di.1,.;t.,::1.l ~,ub;;;1qu.F:ou.1::; t~i::\n 
f' f':n v :i. 1·- on mr=:n t " 01"1 c: r:~· ,,,;.n int el'" p , ... E-:-1::. Pl'- :i. i::; 1 no k :i. n q ·f DI"' th i '.3 t yp F,! o+ 

• 'l·, .. L r' f a,,.. n1 ·•a ·(" 1· n 1 ·1 ·1 '"· .. 1 ,:::. I'" !~' l ·:.1 +· .. L '✓ (''·' ·1 '-,. , .. , ;:, "" \,' +· n I'" f:? c: c:i !,:.J r1 ·.i. :.,._ i:.0 " 
\~ .J • I ; <.. • "" ✓ • "" ·• "" "•, ( ... •• • "' ,, ,' , .. "" ... , : "' "" -

b,·=:;·~L iJ.1'1(:1 ~:-· 

)f ~ 

tl !!:'. 

. ,.t:i. 

I -

' 
El3bl .... i:':1.nc:I t3:::f3h: "l'hF: n,:,7!::t. ",;E•c::t.:i.c,1·1 t.n t.hE·! i,;c::out.hwr2r.,:.t :i.~s l:i.nF,.· ~5:.:)9., 
Thr-ii;e two ;3l i. cli:-,:!i,; ~::-ho~'-! -1::.hra i nt:E-!1'-pt·-f;;,tt,icl 1;:;t1,·u.r.:t1..1.r.:~.l E-!nv:i 1-·-cJl"lffl(=!f"!t fCl!~ 

line 539. lhe yellow horizon above T- 5-2 is TC04 or the Top of 
Conglomerate 4. Notice the shape created between this horizon 
1::1.nd T·-5-'.,2 .. -,·1-1°:::• \.:.h:i.nning !::'-E•qu.(:;,ncr:i to th(,·,· E!i:\!:.,t hi:':'11;;; th('2 ;,;1.ppF2i':\1~anc:E-? 

D f f cl. n ·f :i. n iJ Ei' r- ~''· .. 

v 
f3:::9L c,l.n d ~9h: Th E•:• <.:,; t. r .,:-,,. !:: a.1 :i. n t E'I'" pt·-- Ec•t ,,~. t :i. nn on th :i. !':; ~,;t2c:: t. :i. un . cl 015E• l y 
resembles the geologic:: analogs presented earlier. The left 
v e 1~ t i c: 2<. l 1 :i. n E:• ,,,; h o 1/.J ;3 t h E• l c, c at i D n u f I:: h F! i n t.(c~ I'" c,:.; r::, c: t :i. on 1.,,J i th l i n F,• 

5'.:;;'.0.. Hci~•-.IE•vf:;;r- t. h fc: I::. t,._1,;:) \/f'?I'" -1::. i c: al yEi l l. 01,,! 1 :i. n F,!f:~ cl DS-E! t D!;J (C:)t 1··1 rJ1··· and to 
the right sicle of the section ar·e logs frc::om a signi+ic::ant 
discovery .. Well 34 had multiple pay z □nes. There :i.s 63.5 Tn/D 
of oil ancl 3532 M*•3/D □ f gas bet~ee11 1506 meters and 1535 
me !.:<-2r-- s., Ir·, t! d d :i. !.: :i. □ r' ,, +: t·1 E•r- F,' :i. ~s :I. 7 4 Tri / D of o :i. l D.n cl 6 ti.'.::,:;:; !"l ·ls· ·lo:-;; ID o+ 
q E,.i,:; be!.: 1,•JF'c•n I '.':::4:-:,·: t,\1 ·1 c:! :!. l.'.'.'.ii'.l.' 1' met i;;_,1,- ,,,; c:i f,,·p t 1·1 .. Th Ei c: on q l omr21,- D.t: r:.:~ i !::i 

h i q h ,1 b u t t. 1-- ;.,. p p i ri c; i -.,,. c or 1 I::. I'" o l l €-::, d h y up d i p p i n c: h ci u t " Po 1·-- o i::; i t y i s 
fr c::tC tut- F·' c Dl"t tr- C:) 'L 1 E·'c:I .. 

,,, 
'.:340F~ The pale□ sections 

Pxcellent example of 
conglomerate fans. 

tl·ie 
l. inf.~ l;::;::~;9 ·f 1 iJ.tt.Fc:!,E;>d 

df~vel opmr.-:.•nt. c:,·f tl·1f,? 
on tht;, 

v ,.,, 
S41L and 841R The r1ext two lines to the south were displayed 
simultaneously. TIH-? oirdf2r ·ft-om 110,~th to ~:;ou.th go~-;,f:~ 1:in<:::~ ~539,1 

line 1~!-3'=? c:ar,cl ti'H::• :Lines::;::,;. ThE') lDc,,,.t.:i.on of t.lH,·)!:;e t~,10 l:irH.21;; is 
shown on the left and the structural interpretation is shown on 
the rir,;iht. 

✓ t./ 

S42L and s.1.1 21 < Th e,11:;,e tv,,u ::; l id(::!~,; hi <Jh l :i qh t tht-? i::;t1, .. ,,~t,::1. l 
interpretation on ]:ine 1339. There are two wells on this line. 
Well 36 ii,:; on t.!·'!(2 1.,-.ii:::) 'C:,t <=l.lld l,~F,1 11 20:I. ii,; on t·.h<:2 r~a.i::',-1:: o,,- r·iqht. Th!?. 
vertical yellow lirie between the wells is a line tie with line 
520 for the perspective d:i.splays .. Both wells are downdip from 
well 34 and produced water. The character of each of the three 
fans interpreted using this technique (upper 1 middle and lower) 
is easily recognized with the stratal interpretation. There was 
great detail done i11 interpretating the humm□ c::hy characteristics 
□ + the l □ Ner fan. 



( 

C 

~ ~( r✓✓ 
b 4-.::, L... Et r ·, c:! 8 .q. :::1: F( Th f.•:,• !::; (·,,! -1::. t,,i o ,=;; l :i. cl €•:•! ,;;;. !,,. h o '-''-' t h !," p e1. l (-:0 u r·· E.' c: CJ n !,'; t. 1·-- u. c: t :i. on of 
the three fans by flattening on the T-5-2 . 

./ ../ 
S44L and 844R These two sl:i.des s how a p:i.xel zoom of the stratal 
:intf.',!l''"Pl~E?."l:c.~.t:ion on lil'iE~ !.:i::::::_j, l\lot.€;! the::\t thi:?. bott·.Cim ·f'.,,,\n 1,,Ja.i,s not 
p i c k r:0 cl on !:.'.'.i ::=:; '.'.:i ,_, b t .1. t th !,•:•! + ;,1.1...11 t i n -1::. 0:-:01'"· pr--(·? t ;,~ t i. o 11 is CJ+ ·I::. hi ,,":l. r·· f.i! pr- o j E-:• c:: t. !,0 cl i t 
1-- E!i,:\ SDn ab l y t,\11:.-i 11 un t CJ the i,c;E·!C: t :i. 01·1 • Tl·\ :i. ,,_; p I'"' o j r:,!C:: t. :i on p 1·- oc: ._,,;,<:=.t,. :i. ,:.-; I:::, y 
interpolation, and requires assigned stratal picks be on the 
sections □neither s ide. 

E-l4'5L.. i:\l'\c:I H4'5F -~;•l<'·l ... ini:-2 ~':i:?o r"Un!::., i:':\lc:onq IJi::\<:;:ica.:!.ly ;;;;t1·-·ik(,'.' o-f t.h~? Di::\ 
Xing Fault. ·rhis is sho~n on the structural interpretation. 
Th E~ [);:~. Xi. r1 <_:J ·f i::"o.U. 1 l·:. :i. !:i t: l·i C-:·! c:I e(-:-:ip e:i•;;; t. p :i. ck 1 -1::. h ;,,,. t 1 o Dk!::; i::1• l mc:,~;t l i k E· ;,,-.. 

horizon. Notice the conglomerate buildup above the T- 5-2 where 
Wf= 11 ~;7 :i. i,=; d r- :i. 1 :I F.•c:!. Tl· ·1 :i. is h1r:-? 11 h ,:\. s,; m:i. nor-- o i l pr- ud uc:: t. i ur,. It i ~; 
i:':\ (JOOcl conql C)/'(\(?l'"' D: I:::,,, '! but i "'· nDt. a.~=,. po1r·ou;;; as upc:i:i p l/·.1€-:!l l ~~ l i k,:;:) 
[A) E<L 1 :~: ,<'.! " 

......--
846L and S46R 1·he l □ c::ati □ n map on the left slide shows the 
portion of l i ne 520 that is displayed. The displayed portion of 
th<'~ '::,E'•C:: t :i. u1 \ :i. ,::; ,::,-.,!::;; uu I::. :I. 7 km" I\IDt i c: E:• th ;,,1.t. l j_ 11 Fi! !.'.:'.i~::'.O t. i <•:•,!~=; c,111 n-f the! 
Cl t h <,? I'" l :i. n ;,:-:• ,,; t, . .1 <•:-::, ,·,,;. I' .. t:-:-' c:i :i. !'':- p 1 "''· y :i. 1 ·i q t c:; 1'-- E! v i :,-:-1 ~\1 t. h f.·'! 1··· 1:::1 ,,; u.1 t ,=,; D ·f Cl u.1·--
:i. n t <-::-1·- p 1~ t:,?t E,-.. t: :i. c:ir1 ., ·r·h r,::.:, ,.,,.JE•:• 1 l th,,~. t 1,.\JE•. "" p u int 0:,,c:1 CJU. t c:,n th(=' pr-- f.-,•v i 01...1 s~ 
~:;1 :id E:•',c, :i. -:., on :::. !--, E·) <=,. tr-- ,.,:1.t .:,:1. l :i. n t r,!1' .. p r·02t i,:\t :i. on ,,,.1 i c:! E! tci !.:. ht?::• 1·-- :i. q ht. It 
is the 0111 '/ / C:·l J c::,1-".i linEi 1:.h,At (_:JF!t!::; up i.1·1t □ l.:.~·1(,~ mu.t.E'!, ThE·! o'i::.h(·?r-
v E'! r t :i. c a. l '/ ,..~ :i 1 ,. :, 1,\1 :I :i. r ·i (;? s; : ·1 i q h l :i. q h t t h E, l o c a. t :i. u n t. I·\ ,:, t :i E's; t o t h (2 d i p 
f:5 <':!!Ct :i. C) n ~;:. , 

~ 

f::'lLJ.7l... ,':l.1 .. 1cl b47 P !"hE-:·~,'-E,i t\-\10 slidc,!i::; !sl·1oi,J i::-..1··1 f!:.•;•;p;.·,\1--,c:l1::,•cl v:iE,•v~ of thEi lf..~-ft 
or !South1.,• . .1e •:::.t E•nc:l uf J.:i.!'\E, ~520. l\!ot.:i.c::E• tl··,c·,;.t h'E·' ar· f0 i::1.t thE·' d:i.!'.=-tr.,1.l 
p 01··· t :i. clr1 u+ t·. I··, E: c: nn c:i 1 ornF•1'- a. t E• -f i:':i.n ,. Th C) l 01,-.JF.•1··· i:~.n cj rn i c:I cl l c.. f ,''1n ~; (-:;:•c:1.c h 
die out in this vacinity. Again remember that the two vertical 
y E• l l oh' :I :i n .-:-:! ~,,; .,,·,. r-- ,.:.,:, 1 i n r:~ t :i. E' 1 o c: a. t i ei n !',; "''- n c:I 1, c::, t. 1,,.1 E) l l l D ca. t. :i. c, n ,,:; " 

S4f:ll ... i::1nd E(il UP ·rht::-: no1··· thwE,~,t c!nd of lint.~ 5:;20 s-;hot,\!!,~ t~ the~t tht::! 
l 01.AJF:.•1·- f F.t.n h,',1i=;; ,A th :i. c l=:E•1·- i,".ect :i. c:,n of con!J l Dmer- a.t.F!S. (~s you cc::,mc:• u.p 
in the sectiDn 1 the overall fan movement is towards the Da Xing 
-fc.\ult. Ir·1 l::. h1-;:,, but.torn -fi,'ln m,01s~•.:iv(,~ cnnqlc:imf::!!'""at.t0~=; ,::i.l~E-,! p:i.c::1-::E)c:i,, t,,1h:i.lr2 

~n t.hfr? uppc:·1·- + E,lni,- no pr-cl:-( :i mal ma,.;!=~i vc~~ c:onq 1 omr,!1~,,·,1.tE-?S __ ,::i.1~r~ p!''"E'.,::-~nt .. 
lhese are ~eplacec:1 by the distal fan s and shales. lh1s 1mpl1es 
t.h.::~t thE•:• ] D,·lf:::•1r• -fe\1"1.:t:::i fr.:\1r•t.hel'· out i.n thE• ba.sin tha.r1 the uppE:)I''" 

fans. These fa n s have large areal distributions. The portion of 
the line bejng displayed :is about :1.2 km long and the fans have 
not i;, tat- t t:-?d th j_ 1··1 n i 1-, g out yet. Thi i,.; 'c,E•c: t :i. on ;,\ l <=,CJ s;h 01,,Js th€!! 
undulating nature of the front cif the fan. The fan axis is 
longer in the strike d:i.rect:i.on than the dip direction~ which :i.s 
e:-(p(-::;.,c:tec! be:•c:E•U',,-E" of t.l·1r:J m,,,l.!,,~;i v<-2 n,,,\t.u1···<;? CJ•f tht-::i dump,. i"lany of th<-:., 
sediments were probably wc:;r-kec:I up and down the strike-of the fan. 

t,, · 

c,_~AD7L .. r~r1 '~ C)·~r,•F1. ''f''1-,1~c.1= c.r-(- 'i"~,-,1--1~, :1rr~ .... ..,. r.:l , .. ·t ···-·· ···· --· ·- -- .J ........ ( •. t ·-· 

520? again made by flattening on 
pale□rec □nstruct:i. □ns of 
thE! T-··'.5·--'.? '! l"li c:ldl (-:~ f:,llii:l.·--3 

1 i Ile 

hcir-:lzon. 
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13~501_ Th f::: n (·'~>; t ,,;,,:-:-: ql .1.Ein c £,i CJ-f •;;; 1 i cl c?i,;; !,,;h c:,~.,1 h Ol•.J th E·: t uc:, 1 !::; c:a. v a. :i. 1 c,\b l F::• <J n 
a properly designed interactive system were used to do a detailed 
stratigraphic interpretation. The slide on the left shows a 
cl i i::;p 1,,,. y o+ a. J. l F,'! :i. qi·\ -1::. i;;;f::•c::t :i. on i::; of int. Fir· F~~,;t i:!.n c:I t. h F! :i. 1·.. 1· .. el ,:,,\t :i Vf':: m,:·,,.p 
po ~3 :i. t i on .. L. i n t:-:' '.'S '.? 0 ,, t. h Ei c:! i ago n i:'\ 1 !c; tr· :i. k !,:~ l i 11 t': i i;=; c:I r· a. w i ·i ,::l. t t. h 1"', 

top. East-west line 571 is just above the map. The dip lines 
start with 1357 at the top 1 then 1351, 539 1 1339, 535 1 and 533 at 
th!::> bottom,. ··1·1 ·i 1:c:, c,·-ui?.;~;; ,::;.E•c::tion h1inc:lc::,:,.Jf:'; on thi1=;=. !:c,J:i.clf::: ~=;.hu:.AI t.h!~ 
strata]. interpretation on all three fans. The color bar was used 
to highlight the differnt colors on the crass-section displays. 
Th f.•:~ t h ,,- r:.-:• (·;;) 1 a. (r' CJ F.• b i:':\ ,, .. ,,::. I'" <,:•: p (C' (?.~ !5 E.0 n t t. h <::> t h (r e f.;1 m c:'\ j O ,,- (,? ! ·1 V j r- Cl n if! E:,: n t s.; ; 

orange +or proximal massive conglomerate dumps; yellow for middle 
sandstone and s h ale lobes; and blue-gray for distal shales and 
t h :i. n i;;; ,:':\ 1 ·i cl ::=:. t 1·.. :. 1-1 g ,::,,, I' .. !,::. • T h E: 1· .. !·::: ,,i. r- l:~ c:\ l s:; o s, i. ;.; ~:;mi~'. l J. b ,::1 ri cl •;; Ci f c: c:, l Dr 

th'"' t. ,, .. r::p !' .. E: !,=.1;:•:n t. !,, t. i'- 1,1. t E,\ l p :i. c: k 1:;; t. I, i:':! t mi:,,.r .. k the up p t':?Y.. .:::in cl l ci~-JE.'l'-

b C)Lln d .:"\I' .. y o + 1::,,,:,,;.c:: h f i:':\n .. Th f:·,' u.p p E-:1'.. f i:':l.n h ,:::,. i=, p :i. n k !:::, Dl.:.n c:I D.1·- :i. 1::,,,::; ~ th!'::! 
middle fan lime and the lower fan violet boundaries. 

,I 
*S50R The way c:: □ lors wer·e assiqned to the picks represt. nq 
i r1 di vi cl u..:,~. l f .:::i.i:: i 1;2i,,. 11•1 :i. L h :i. 1·1 r:-:,::1.c h ·f i;;_r1 :i. ~, <:;h Di-Jn on th E· d c:1. ta. i:\t""" ;-; f au 1 t 11 

c oJ 01'· t ;,,-..1:J l 1::,:•. T!·1 c: v-.. 101'· c! i;:; ~,.t ,,- i::I -1::. al pi ck~,; ~,;h DU J. d b .::-~ u. '.,';E-:•d t. o r .. E~p l i:'\C e 
fault picks, because we are using the fault interpretation tools 
to dD a stratal interpretation. Three environments were picked 
for each fan before the stratal picks were assigned t □ an. 
en vi r- on rnE•n !:: .. ·r1 i :i. !::; ,':':' 11 Dh'E-'rl ·I::. h E: cl :i. + + ,:::;!/'' F,:n t. f ,:,i.n ~=, t. c:, bf!:' i n cl :i. .... ,, :L cl u.,::,1. l 1 y 
f::)Vo/0.t E·:CJ t. ht•·· E:'!"!"·-c:I :i. !nF.:11"1 !":• :i. Dl"l D.11 y . 

. , 
E3~.; :I. L ,0,,.n c:I :J'.'.':.i :I. F: Th E•!;;,.,,,: -l::.1.,...10 '"' l id Eic.; ':::-1·1 u.,J i:.: h (·::) up p Eiir· <'cl.n cl l 01,~E·)I". f a.n :in 
cross- sectj □ n and perspective views. The perspective displays 
are particularly useful in that they allow all of the data t □ be 
vi e1.>,1E2d is i rn1 .. ,. :i t . .:::i.n fi::UU. i=,.1 y. i::· or· E-)>: ,,.\mp 1 c-:• ,, th :i. s=. v :i Ei~-J "::;h c:Jl,,1i::; th f.·~ ~,;pa.ti ct l 
r-e l i:':\ ti on ~".hi p u+ I::. h !'::1 me''· ,,;i,; i v1::: c CJn q l c.,ffli':.'1-- i:a. t. C:'.:; 011 th 1·· E-1 !•:·:•:• l :i. n c-~=; ,:,\n d l::l ot h 
fans. ·;·!·ire, 1,.1:i. 11 d nt,\1 un th E·) l 1::c1 f t <:.:.c: t-"' !·,i,,~ ,., ~,.h 01,, .. :~:; th<'~ sub ,,;,,~t o+ th F:) 

pick<::. i::.l-1,::;t 1;.;e.r·Ei cl:i.,,:,.pJ..:,,\yt::,•cJ :i11 pe:ir· ~:;pc•c ti \/C) ,.,-iindo1."1, 

ci:::-i.;:'1 d ,-.,cc•,·c, "' ·· ···· d l ' d ' ,J--..1 . ..:, -· ar1 ,~:•---'··~·, •.. f-1 v•J 1, 11 ow ~\,as se. !·:?C: c. F.2 - co c 1 . .1. t d Dv• .. ,n cln th 1,"' E,!:•: tent 
□ f the data displayed in the perEpective view. The perspective 
view is looking at the massive conglomerates. 

S54L The interactive workstation allows these perspective 
displays to be rotated dynamically, The slide on the left is a 
cliffe~1t view of the sarne subset □ f the lower fan in the same 
d :i r.;p la:,,-~-. 

v 
S54R The isuchron maps of the three fans are shown on the right 
slide. N□ t:ice the shape. These maps were made by calculating an 
isochro~ along the 20 control, gridcling the isochron in HMAP~ 
writing the triangulated surface int □ a grid 1 smoothing the 
s;.u1·· f i::1c (·? '.' ,,:..n c:I p 1 c:)t t :i. n g l::?!a.c: h i. i,,uc: , .. , r- nr1 ,3 ~; ,,~.n ind :i. ,,.. :i. c:I uD 1 ~~::D h 01· .. i -;;: on 
map. Picture -files were taken of each map and the pictures 
c:ompo~:::-itr-::•d to !,,ho,"1 the r-ela.t:i. VE' F:!;•:tr:.•1·,t. n+ o::?;.:1.c:h -fan. 



C 

C 

(_ 

V 
r; ~'i 5 L.. i:~.17 d b ':::,i :.':i Fi'. Th (,!! '.:o E' '.'o l i d E! ~;:. ~,; h D (,\I -1::. h E' !''; p a. t :i. r.:\ 1 i'::) )·( t (i.' r \ t. 1 C , ... 0 1,:; s.; ..... 

sections and per s pective views o f the middle fan. Notice that 
the shales and sand stringers seem to be quite fa r extended 
t o 1;,J i:,). r d ~,. t I "1 t·::.• ':::• c:, u t h f:!.• i,,\ !',; -1::. i r-i 'I::. h E' p E• ,, .. !'::. p Ei c:: t :i. \t f:~ cl i !:5 p 1 ,;;. y ,. 

1/ 
f:l ~j 6 L ,::1. n d !3 '.5 6 F( Th (•:,., !:,. i,,! ,,,,.1 i c:! F:i ~,,. !::• h o ,,1 I::. h c;? '.'::· p -'.':\ t i ;:i. 1 i:.'2 :·'. t: c, r ·1 t I c I'" ci s:. !:e• ... 

sections and perspective views □ f the upper fan. N □t:i.ce that the 
ma~s!,; i vei c cin (J J. ·c::,rnf,,:,,,. -:,:1.t E-1°,; .,;-~1·· (•:':'! t. h :i. c: k ,.':':\. l"l d + o,, .. m ,,:\ v1:.:11··· t :L c ,:,-,,.1 1 :i. n F! 

p i:\I'" f-). 11 (;,:,]. :i. /'\ CJ 'i::. h C:• Dc.1 X :i. l"l q .,: i':\U.1 L .. 

s:,:;·¼:.. Th f? 1 (:;)·ft i:=; 1 id E! :i. ~,; ,::\ C::Off1P u,;::. :i. ti:.':) d :i. !=:-play of t. hf::! 1 0~\/(·~1'·· ·f c:\/"\ '·' 

colored in shades of brown. Cont o urs □ f the middle fan are 
overlaid. This map nicely shows how the deeper earlier fan 
c:Dntrollc.,cl -1::.hr:?:i Jcic:i,~.tic:ir1 nf th0°1 la.t.(?:ir .. ,n:i.ddl.F::i +an. 

S ~.'5~: Th l,2 r- i !J h ·I::. !,; ] 
1

i-c:I i:,-i i::; 1· 1 n 1,,.1,,s i:':•. c: om p D '.', i l: f,i d i ~; p l. a. y o + t h E::• ~:; i::l. me 1 Ci 1,,J E~ ,,-

fan~ but this time it is overlaid w:i.th contours fr· □ m the upper 
f i::l.17 • Not i c: e th t;. t. t:.1·1 ,:,:, 1 . .1.p p E~,.... + 0,1.n h ,c.\ \'S ,::,pp,,. D;< :i. mat i?.1 y 'i::. h E' '.,',-i,:l.fHE•:• 

1,5 pat :l ,,, l po'.',. :i. t :i. n n i:':l. !'::• ·I::. h i:::-:• m :i. d d 1 ,:.:.,:• + .,,,\ r 1 t"· ,,,,, 1 ,,,.,_ t. i v E;' to I::. h E,i d f.0 i;:.i p E' I'" f ,:1. n . 
A~,; th E' f ,::1.n ~, h u :i. J t u.p i,,1. I:: t !·1 r,i b ,'--\ 1,:;f:,' o·f th i:'::! D,0~. Xi n q ·f i:',\U 1 t they 
migrated !:: □ wards the n □r·thwest or updip the large c □ntr □ ll:lng 

fi::l.Ul t" 

v' 
S58L The left slide sh ows a composite display □ f the middle and 
uppE•r· ·fr::i., .. 1. Th:i.!,' t:i. mr,c '1:.:h ('I) midc:!1£? +a.n i!::; c:l:i.~::plEIYF~d :i.1 ·1 c::cilcit'" i,·,.nd 
th E·! 1 .. 1.p p f:'?!r- f :',,..,, ·1 :i !,'; ovc•1··• 1 .,,I :i. c:i i,,1'.,:; c c::in t. 01...11·- !,, • !\lnt.:l c E' th i::'tt. th E~ + ,3n !,, 
almost □ ver·Jay each □ther, but dep □sitio11 moved slightly parallel 
t o t. h 1:::.' rri .,,,,. j u ,-- ·f i,,,. t. 1. J I::. a. r 1 ci i:J 1.,.J ,,:\. \i -f ,, .. CJ m t I "1 Ei rn i cl d ]. ,:-:c:, + ,,~. n ,,~ ,, 

S :':'i 8 h: Ti .. , E: , .. - :i. q I"; !::. ~,,,. J i d F:i ,,,; h c:i 1.n i;;; t h f? ~,. t ,,. ,,;. t a J. :i. n t f.;) r· p ,, .. (·:·:-it ,::\ t i o /"i + c:i ,,.. t h ~? 

t h r·· <-:::· (;~ + "''· n ~,; c:,·, i u n (J ,. :,, ,·., i;,; 1. :. ··•· ,,.'-1 E' '.,;. 'I::. l. :i. n c::=.• ~.'.'.ill , T 1-; f.:! tAJ E· ,,~ t. c1 n d o + t h ,::2 l i n !-:'1 :l '.',. 
cl D'::'-E''::;t l:u -! he• Da. ::< :i. nq + ,,,\u.1 t. T ll<:i hummoci·1y c:l"lD-1' .. i'.\c:t,:a,,·· o+ th~1 

ma i;;, s. :i. v E• c: ::::, r·: c:i l c::, rn !'"! ,,- D. L c:, "'-· i '.',; Ci h v :i. □ 1...t !::; i 11 ;,,\ l J. I::. h ,,. C:::! t? -f i::l. f "1 <:;. " Th f2 

c: on t :i. n u.u1..• .. ,,:: ,,- tc'+ l .::ic t . c:i,, .. i,; :i. 1·1 -!:: h Ii:,' rn i cl d 1. r~ Pl"\ v :i. ,~ 011 rnE!/7 t i:'11~ r:,i b ,, .. o k r,)l"l up by 
~ vc1lcc:tnic:~. :i 1-·1 i:.'hE:.• 1C)V·Jf:! !'" +i:·:·•.1"·1.. -r·r·,i::::~ 111v111 c::.1 --·1 t.hE• \/C:)lC~:':\1·1:i. r.: F•ic:k:i:~ li\lC\::;;. 

put t.hE•1'-F, -/:'.;::::, :i.di0nt.i+'/ the, <=;t1"· c":t.l.~.i,,\l p:i. c:k D.s a. vDlc:i:,.1·1:i.c: ~,ihi:'':!f"I it 1,.Ji,:l.',:• 

( ...... ,'L q 1· 1·1 ,:... ·1 l ',.' (j' ·:·, ( i ;:::, -1· 1·-, p (- , ... , l'J ,,: ,,·, I"' "" l"l ( '"1 I , 1 c:· .L. , .. , ,·::, ,.. t ! - '7' c::11· c.· , .. p "L ,:=, n \;' ; .,. '") ,- iTl (;:,\ /"\ ., .. 
. JI . - ~ . • . . ... . It .......... a, • .... • ••••• I" I .. ;" •• I ... / ... ., . ,.:) I... . ••• ·- . I t... ..:> .•. ,:;:,. . ,.:;;:; ,I, I t.. I . ·- ·-

has moved to the west 1 which is both towards the Da Xing fault 
and south alo n g the coast. This fits with the interpretation □ f 

the over·li'.l.i d fc:;,r1 tl·1:i.cknf.·?,;;~,. m-:~.ps,1 likr:,i thEi middle .:,\nd uppe,,
composite fan mode on the left slide. 

S~9L and . J 9R These two slides show the stratal interpretation 
(,verl~~d n-1 tw r, ~rc1 ]P~ -l~ JP .l·cr1· J·(- ~-~·t-J·, .. 111c l"J-11~.--· vc, ... ). ,_-,,.7 ... ,.1-1·.1·.r._-,_,_; ,.~.-... ~•-~.1-1(· .. I _ _ c:,. J. . ··- I ... . . ... ··- ··- c:. . ·-· ... > l.. I ,\ .... ·- . --~ I ., ·- ,.-:,. ~ ~-- _ . .... ,.., o - '.- ~-

Q U ton these sections. 

S60r The lefl:: slide shows the structural interpretation alonq 
l in f.2 ~'.:i71 " Nut 02 I:: h E' c: D1·1q J omr::.11'· D.t i,c 1 tNh i ch :i r:; the y!,2 l l oi,,.J o,,.. ;::i.c::t. i Vf~ 

ho,,. i ;::: □ n on 1.~ h :i. i,:; !:0 1,?::c: t. :i. c::,1·1 ,, i-,·,.n d t.h £'2 l·:. h ,, .. r::,•! I::') vol c:: ,::1.n :i. c h or- i :;: on i::; b f:!l"'I f.':'!i:':l.t h 
th,:,,:, T·-·5·-:2 hur- :i. zc::in. T!·ip 1'·1::~rn,;;.:i. ndE~1~ u+ thi.!5 pi'"E11::; fi:!1"1taticln v,;:i.11 covE•/"' 
sornE! d E•l. a. :i. 1 ,:-,::,cl :i. n t.E-)1'" p ,, .. E't dt i 01 .. 1 c:I D1·1 C:;.• ,,- <'2 l c:1. ti v1:.0 t c:, th r:•!!,;(•? c:c.,vE0n t ~,;" 

S60f( Th E' t·- i q ht ~, l i cl f~ i !'.3 th E.' ~:;a.mE! ~:;r:,,c t :i. 011 ~'57 :I. 1 t:J Ll t it 1,, .. 1D.~::- p]. c.it t r2<J 

Dn ,':l. c: o J. or · VF:! 1'· ~,;et EiC: :i. n Lein d tn E:l.1·- I:: .. !'; l-ln1 .. 1. 1:,; tun o-f ·f :i. c F..1.. J\lot. i c: t=!! t. h ,,:\ t 
the horizons ar·e posted on the hardcopy interpretation. 
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f:3 ~I.. ,::\. n d H 6 }'F'<'. :::3 u inc:• o + -!::. h Ei d (•:•,' t ,,,\ :i. 1 c:· cl !::.- t u. cl i (•:·:•:• i::, D + t h c: h \' cl i'" o c:: ,:':'\ 1•· b c:, I "1 

targets were based □ n seismic attribute studies. These slides 
show small windows □ f interest over line 571 with several 
attributes. The left slide has two windows, one showing normal 
seismic amplitudes and the other a wiggle variable area display 
o + t h f,? s "~ m c? '"· i::•? t u -f c:I i,,,. t ,o:,. • ·1 · h e 1··· :i. g 1 ·1 t h ;;,, n cJ ~" 1 :i. c:I (·"? I ·1 ,3. ~,, t h I'" f.0 t::•: t,• . .1 :i. n d c:r 1,-.1 r,:; 

1,,J :i, t h t_ h E:~ !'St ii.1 r'l' ,:::/ Er. I'' c:! H :i. ::. I::; f:," r' i::. t: I'" -:':':'\ I' l <:::, f U I'" ifl i:':\ t t: I'" j_ i:J U t (,'.,.• !3 0 + !''" E~ -f 1 (::;' C -1::. :i. Cr n 

is ti'" E'n qt. h •.r :i. 1·1 ~,,.t. a.11 t a.n i.-2ous; p /··1 a.!'',-E·,? ,;\r1 cl i ri 1:::-t D.nt i.:\1'1 f2ou.1,::. -f l'"E' qur:,n c: y.. Un!:'? 
o+ thE: i:sup1·- :i. !c,E':,; 1,\1i::!i,,; l:. he: 1.,._1a.y 1::. 1·1 f:,! ·f· ,,. E•quf:?n c y c:0L1. l cl h ,a c:o 1 DI'" ,,.~cl tc.r 
hi !;J h l :i. q ht th E' i,c-Dillr::'? D f t. f 1 f.,·: t. <',,1 .. .. qf?.t ~:-. Not :i. c 0:-1 1.: h a.t. i::. hi~-; t yp i:=? o·f 
cl i i::, p 1 i::\ y ,::,.1 J c:; vs'"· ·I::. h r:;;:, :i. n t. ,:,,., !'" p I'" ,:.0,1 l.:. r::-:-~ r.. -1::. er v :i. !51.. la l 1 y c CJ rn p ,JI'" F:) c:! i f f E' I'" (•:-:-in t 
attributes of the same data immedeately. 

S62L. i:'\nrl ~:;.:.:i 2'R Tl-, ct1 -r11:.ci ::-: t "';-!::. r:::•p 1.".:a.i::'• tn ti E: th E::'C.:if:~ ;::,.r· c:•D.!"-'· uf :i. nt. E•r·pist 
cl o~•Jn ~-.Ji th th i,,,, ,.,-.J(•:•,, l l c: on t I'" u l . Th i·:·:!!3r:::•: t. ~,10 1,s 1 :i. d 1:2~;; !e>l 1 0 1."'1 I'" r:,+ l 1:;::•c ti c:rn 

i,st1'·f2ngth 01·1 th,:::.i l r::-,•+t ,:,,,.1·1d :i. ni::;t,,;:,.n l.:.a.nr::-?ou.~:; phD.SE'i! on t.hc-1 1--·i ,;Jht 1,-.Ji th 
the data from wells 36, 34 and 38 plotted in splits in the 
~:, 0,• :l ~; rn i C !3 £':• C: t. i Ci n i:':'r. I::. t 1· 1 ,:.:,,:, i:':'1• p p I'" c:< p I'" i ;::,_ I::. F::• t. 1--· c\ C:: (·::.• S " 

v 
S63L The left slide shows the instantaneous frequency section 
f 01,.. 1-:;:•a st: ·---v-.,E•'S I::. 1 :i.1·11:::-i 1.''.'.i/ :I ~"! :i. th th Ei ~\tE! 11 inf orma.t inn in i::,E~I'" t Eid c1t. th f'.·? 

app1'" DPI" i i:':l.tr,::, p 1 ,,c1c ci.. /\lot :i. c:r:2 h ov~ t:.h 1:,~ r-;:.h,:!.l~ cl :i. ,;;;'I::. a.1 pc)l'"t i onf..:; Df 
the fans c:an ba recognized by the light , or low frequency areas. 
Th:i.s ii:=, ei;;p<;::• ci. a.1.ly tr·t.tr::::- abDvE-i TCOL/ ,1 thF~ ·rc::rp of Ccinqlc:imf:.•l' .. ,,,1.tr-;.] :.j.. 

V 
S63R The r:i. g i1t slide shc:rws the results of an amplitude study 
th,,.,\ t ~,.1 a.<:.,. c:I u n E; c, 1 ·1 I:: I "1 Ei p I'" c::1 du c: :l n <J c n n q l D m E' I'" ic-\ t. f.·? t 1 CJ 1-· :i. :,:'. u n o -f'. l :i. n E' '.5 7 :L • 
Th!·? f:i.1···1,;I.:. ,::;t.r:-::;p uf t:.l·1E' i,,t:.u.r.:ly t,,J<,,1.'.,::- l':.c:i E,1.cl.1. r .. ,:::l.tt.-:!ly pi.ck tht:0 kE:y 
reflecto r s. We pjcked the peak that js associated with the 
producing conglomerate shewn on the well log. We then extracted 
seismic ampli t udes 1 scaled the amplitudes so they would cross the 
h c"i I'" i ::: on ,;:,. t -!::. f .. 1 c• ~\1,:-;;:, J. 1 l o c:.1 D n cl t. h E• n !::i m CJ u t. h r.i d t t 1 02 '.::,.cal c:• cl (•:,-:, >t -1::. I'" ,,':i. ct i,? d 
a.mpl:ltu.c:11:2,. Tl··;£::> rE1!:;ul.ti17C.J c:u1-· \,.-E~ '::-hCJ~\IS ti·1r::::• t:•?:-:t1:2nt of tht~ 
amp l :i. t. ud 0,, ,c:. t:. \· ·1 a.t ;::,.:---- r:= ,::i. 1:. 1. c•,,Ci. !,,,.t .~,.'==' !,:: ti--- c-n q ;:,,. --,,, th f? i:':'1.rnp l :i. tu.cl c• ;::,_ t th,!:: 
well. Thi s is a ljttle to the left o f trace 8000. We also 
e ;·( -1.:. r- c:l. C t 1,? d i:':l. mp l. :i. tu. d f:? s f r· C) m I:: hi'? ~:;; t !'" Cr I ·1 !J l: r" 0 U. q h t 1· '1 i::'1. -1.:. f DJ. ]. D v\: f,' c:I t. h (·'2 

conglomerate reflector, calculated a composite amplitude, 
and normalized this composite amplitude to use it as a scaling 
factor to c □ rr·ect the :i.socr □ n between the two reflectors to 
reflect '1n1c-?t ':Ji:':1.s-, 1c:,a.17d th:i.ckni:? 0"; ":;" 

11 Thi•=· test 1.AJi:':l.!::i ovpr· s;uc::h 21. 

1 j_ m:i. t.f.:?d i::l.l'-E:!E~. a.nc:I !::;mi"l.l 1 nL1.mbr21·- of 1 :l f"lf:::f,-; t.ht~.t lf .. lf:? C:Cli..i.l cl not CC)1"1f :i.1rm 
the: val Uf" of t/7(:,s:, '.;,;tudy.. Thel'' /=J t,\J,,'cl,S5 on~::> ot.0::,1r f;1c:tor· thi:':\t. 1,.12,11:,; 

interesting about this section and it was relative to the 
volcanics. We believe that the way the volcanir::s cut the 
horizons at the bottom of this section is related to this being 
close to the source of the volc:an:i.cs. 

v 
S6,4L and ~11.:,.t.rF: ('11·1oth1,,ir tf:~!::,l: ~\If! l'"c:\n t,\li;'r.S to C:l'"E!c:•.t<-:~ c:\ rnor.:/1::,,1 .,~c1ro!:;•,~ 

the sec~ion ba~ed o n the s □ n:i.c and density logs from the three 
CC)l"JtrDl ~-.Jells. av,Jili:'l.bl.(0 ·fcJ1r t.1·1:i.!:5 ~,;i'!!c:t:i.on. Th:i. i,, ~\lt::\S clon1,2 ur:;:i.ng 
the STEP program. This program will extrapolate well logs based 
on thf.~ i ntc-:>r-pr"E?i::.('c:1'·s=- qui dar1c:r:, to cr .. Ei,::1.t.Ei t.tlc~ 1.:,ypr,, c.if mc)clF.~l c;_;ho1tm cx1 
t. h f2 1'· i fJ ht h Dn cl !::ic r .. een" Th E' rnE•11 u. s ,:11·· C! !3 :i. m :l l i i::\I'" t c:i th P mE:n u ~,I"\ D~'\in 

on the left screen. 
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v 
b 6 '..~i 1.... a. n d b 6 !j h: Th E'i !'.:- (::·) ~;; l i d Ei i;;; ~s 1· 1 o 1,.-..1 t h E·! m c, n u u. i;;;. <-'~ d t o c ,,\ l c: u l .,;;,. t ''=l ,,·,1. n cl 
display the model as well as the results on the sc~een. The STEP 
package interpolates and extrapolates well logs anci then 
c: ,,-~ 1 c: u. l .:;1. t. f?~,: s yr1 th r:;)t: h :i. c: i:;;. Th 1-:-,,s;f.,) ~,- yn th E•,!t :i. c: i;;=.<-:,lc ti 011 i;,:. c: ,:~n -1::. h r:;,n b Ii::! 
directly c □mpareci with the seismic sections. We have a color 
versetec paper section and an Epson line printer generated 
i:; y nth E! t :i. c: !,~ t:-:i c:: t. :i. c::, n c:: t:,. l ct 1. l i::"•. t. ,:-,·! d f c::i 1··· l :i. n ,:-:•,) '.5 7 :I. ,,-~ v ,::\ :i. J. E1. !:::, 1. E·) f c:, 1"· 1'· €,-:• \/ i E? ,,.1 b y 
any of you that are interested. 

v'/ 
866 I... ,~ mp 1 i tu cl E·! h' i t. I··, CJ+ f !".i E• t i;;; t. u.d i ,:-:'i !ci t,,, 1::,, 1,·· E·' un cl r,~,, .. t c:l. l ,: f.-? n l:·. o se E.• :i f \-'J F'! 

could identify the differences between the conglomerates and 
volcanics. There were problems with the data that was available, 
but the results we obtained show promise. The left slide shows 
one of the prc::,blem~ we encountered. This slide is a near-trace 
g c:l. th!::!,,.. of 1 :i. n <•:-:-' '.'5 7 :!. '! t I ·, F:'.! ~:; i,1. m E2 1 i n t::=! '"' E' h E:l. v f.,' be r,~ 11 c· '-/ a.1 :...ta t \ n <;:J • 

N rJ t :i. c: E0 t:. h ,:::,_ t 1.:. I ·1 t:-:,, 1~ r:::· ,:::,. 1,·· F~ ,::,,. J. i!.1.1•· q El n um l::J E' 1'· of t t"' ,,~. c F'! !::; m :i ~:;; ,,_, :i. n q ,1 0:1. n cl 
furthere that tl1ese fall right where the key c::ongl □merates and 
volcdni.c:s. a1···E'1 loc,:At.r,2c:! .. :Cc:ic:du~;;r;1 thf2 d;..,1.t,,,i. :in tl1i.!:"• qc'1p is:; ncit 
available yet we went t □ a different line for our evaluation. 

S6~ Tl·1 e n E·,,,1_,,- I:". I'" ,:,;_c:: E,• (J e·,-.. i::. hi::=.,,,.. ·f 01--· l :i r1 E' ~546 :i. f.:; i;,h ov~n CJl'l th E? r .. i g ht 

traces □ver the ke y 
b]oc:k 0:,- o ·f C:OF" qa.t.!·1F=::•1'·!;:.; wt,,, ... F!! mi!::i!;:.;:inq,1 but the 
c:c::,ngl □merate and volcanic reflectc::,rs were 

t 11 f:?F" t:,'. r'~ :~::n p I'" 0 j ':'.:!C I::. hli::• s Ci'' c~i,;;. t. E·d ,0:\n cl the;) CDF' q <:!.th e,r• s f 01'" l :i. n E· 546 
were loaded as a 3D seismic survey. The three dimensions of the 
survey are trace along the line 1 seismic travel time 1 and offset. 
L.oEic:! i 1·1 q t !·1 f"! '::;E,• :i. ,;;;in :i. c t. h :i. !:,; 1.,,ic',•. y a. l 1 Dt,•is l':. hf::'• :i. n t 0:>1' .. pr-· r:,)t r:,il'" t. Cl di 1,-;p l i:,i. y 
CDP gathers from any trace, or to display constant offset gathers 
at any available offset. 
1000 traces/offset x 4.0 seconds x 

is 12- fold 1 so the 3D grid was 
:I.:::: t 1'· c~.c (;:)!ci uf -f r::.;E)t / CDF" <.J a. 'I::. he,, ... 

V, V 

86/L and S67R Fjrst we wi 11 review the stacked data. The left 
slide shows the entire line stacked. On the right slide the 
interpreted h □ r·iz □ns are overlajd. 

....--- / 

S68l and 868R These slides are a display of reflection strength 
for· 1 i. r·, E-:• '..::i.1~.6. Th f.·? iYor· :i z on<;:_; ,:.=:-,_1··· 1;:,) i:!.(] cl.in DY(-:;.1 r" la. :i. cl c_in th r::.~ ,, .. :i. q ht h a.r·, c:1 
sl:ich.~. 

I~ 

~ S69L. Thf.,\ l. •?1cl~ f:';] :i.clr:-i i!:i ,,,\ l::ila.ck ,,:1.ncl ~,Jhitr,, c:lii;;play of in~sti,·,.nt..:,\nE•ous 
phase with the horizons for line 546 posted. 

v 
Ei69R The r· i (_~I·, t. i::; l :i. cl f:? i '"· a. co 1 01'· di ~~;.pl i:,i. y of in!,:; t. c\l"l t a.n f?OU. ~~ 
frequency displayed in color. Notice the washed out areas above 
t. hf,~ T·-5--·:"?.. T !·, i:-;.\<::;e:-,, a.r· (·2 th E' ish ,~ l (•:::• (',.•fl v :i. I'" on mr:~n ts in t. h Ee di i,s t ,~. l ·far·, 
environme~ts. Also notice how in the vacinity cf the 
conglomerates and the vc::,lcanics the display is enhanced by the 
rJ i::llr k E•r· CO]. 01·-s. /'" (·,~P ,, .. E:•S:if::)l""i ti rl CJ hi q h (:.·)I'" -f ,,. F:! qUE)l'lC i (~~-,;" 

/' .. .. 
/ . 

S70L. and 870R ~laving reviewed the entire line we will nc::,w review 
a software z □□med window of data around the targets. These 
slides show the stacked data displayed black and white from 
traces 579 to 857 and from time 1290 ms to about 2200 ms. 



L.,/ 

871L Although our interpretation team preferred to w □rk with 
black and white seismic displays, color is always available t □ 

E:>n h <",\n c: ;:;., !.:. h E• c1 :i !'==·Pl ,::1. '/" Th c:• '==it. ac:: I,: rad '.i'iC!C: ti or1 Dn t. h El l c-+ t :i. ,,:; i,;h Dt"Jn ·I::. c:, 

!,Ih<~~,)hcc add i. ti on,::':l.l c.~ppa.1· .. c::nt f r .. c!qU,:':!nc:y 1:1;hoh1n by d :i. '.:iip J. ,:::ty:i. ng the: 
( p fi::,,/~ ,::a.n cl t I' .. ou.q h '.:ii in c! i + -f C·'I' .. ;,:•,:n t. c:: o 1 01· .. 11:; .. 

( _ 

S71R The r\ght hand slide is an instantaneous frequency display 
of t h r:::: i,; ;,,. rn '"'-' cl•,:,;. -1::. ;,,,. 1., .. .1 :i. r ·1 cl c::, 1,'-! ~' Et l -1::. h o u. (J I .. 1 l'.·. h i::•?! c i':\ m f::: 1·- i::\ v\1 ia\ '.,i ;,,;. ] :i. t I:: l 1:.0 c l D '.,;; E,· 1·-

t Ci th E• sc: r· E•E•ri 1,\Jh ,,;:,n 'i::. l·i E: pi c: t. 1 .• 1.1•· 0?! v\li::i. "'i t. 0. k 1;:Jr1 " 
v 

H7'.?L. E:\n cl f::,72(Z, Th c•<=,;c:-: s:. J :i. d r::·:·''.,'· s;.i-1 c:,t,,..1 l:. hr~ 1··· i:-:cf l E•c ti ori i:::t 1··· !;?n g L·.h i,,ec t j_ c::,n 
over the window of ir1terest. Notice how stong the- amplitudes are 
on thE- t,::1.1~qet c:or1qJ.umE•1•-;,,tt:.c\ i,,-..nc! volc;,:i.nic:: horizon,::;,, T!·1€i' only 
difference between the displays is the color map that was used 
for the display. ]he left sc:r·een is qraded from rc-d to white, 
i:\n cJ t /·1 (:? 1·- i q ht !:::-C:: I'' E!Ein h ,:J. i':i iD. C: CJ 1 DI'.. ~,.p (:::•ct. Ir l...lfli" 

~A\,.) - .· 
? s7::';L i::l.n cl 1::,731~ Th !-'.·)':',.E•:• '"' l :i. c:! E•:•'.::; ,,,;.hn~,1 in !0.;t. .£1.n -I::. :::1.n f.-:>ou s p 11 a,:;;Ei CJVf.;:r- th i:,~ ~;ame 

d,,:i.t,,~ ~'-lindut,'-1 Df ] irl(•:•:i '.jiJ6.. 1,1ot:i.cf:~ t.hi:-~ c::ontinu:i. nty Df thi:? 
lrE,fler.:t.o,, .. ",;" Tht-:~ cu]o,, .. rn;,:·,.p u~,F~d or1 t.l .. 10::• r-i~:Jht cun'.5i'.0:;t,s C)f th:i.n 
colDrs at 5 key phase angles. Notice how continuous the events 
are across the sectjon .. This type of display is very useful for 
;;::.t u.c:! in q :i:-Ub t 1 E' + i::l.l. 1.1 t: ,,; '·' Dir c:: 01' .. I' .. E'! la. t j n q 3.n E)'./f2n t dC ,,- cis;s f c,.u.1 ts;. 

V 
S74L and 874R ~lavinq reviewed the datc,1. in some detail we will now 

'"; i,:i c:: t. :i. C) n ·,:;; "'=· h C) :.,..! t:. h F:i !'"l (·'.•:·' i:':t 1·- t Ir ;:,l. C: [:! q i:':t t 1-1 f::! r- ,,,; C:) V Ei• r- t. h (·? <:=; Et m €,! I.<\! i n d C) (AJ ~,.1 F~ 17 c:i. V (,~ 

bf,?F:::n lc:ini,:i nu ;::1.t. t:.hf.,: ':::.t;:;;.c::kE·:d ci.nd al·:l:1, .. ibute data. nvE•:r.. Thf=.' ~,;lid(? 
on the left is ~raded black tu white and the riqht slide has been 
c c:i 1 01·-0~d L D c•r,·;p 1"1 :::,.,,,,. :i. :,:: €!: c: e:1·· ti ;:,i.n .,J.mp l :i. t. ud E!,'," Not i c r? ho1,,i p 001·- th f?~ 

q u. a.1 :i. t '/ c:, f i.: /· ·, f.i·' cl a. t:. D. i ,,,,. .. Th i '.:::• q u. a.1 :i. I::. v v a. r- :i. <':} cl t?c v (;,, n mo 1· .. (0 1,. . .1 hi,~, n th E·: 

gathers were first loaded .. There was c □nsider·able variation in 
tr,:\Cf.j a.,np:L:i. t:.u.cl,-:'!,::; nol:. nnly ,,:,.J.c:,nq th(·'.·'! line but c,\l!:SD in thf,? o-ff,;;E~t 
dir·ection,. r1 ·1prefn1rF,,1 in o,·-ciE•!'' tc:, nu1··ma.l:i.::.:e the,? amplitu.c!F::'.?.-
tr· .::1.C E•-·t u - t. ;•- ;,o;.c c: :i. ; .. 1 hut h t:. hf.,) t. 1· · .:::i.c: r,? i:':l.n d c::, f f <7.;f?t a.;·( f.·~'::; ,1 i::tn (1GC 1,,i i ·I::. h ;,,\ 
~!i.,(~1 S(-:0C(Jncl V•J:ir·,dc::i~\J !/·J.:.:.~.s:. D.ppli{::~c:I t ... Cr i::i.1.1 C)'t t.h(-2 t.1'-C:l.C:f-£'!:'ir1 -rhE~S(·'.-~ 
dii:,playc.,; c:1.t~f.0 n+ c!i:·,.1.:.,,-.. th,,,.t h,3,3 l··1i::\d th(•:':• P,C-:-JC a.ppli<0d, 
✓ .,.,,,-

S75L and 875R These slides sh □w the data in both the trace and 
offset direction. The only difference between the two slides is 
that the left one is graded black to white and the right one is 
colored. Starting at the left of the screen we are at the near 
offset on trace 750. This first panel goes from near to far 
offset 1 just a 12 fold CDP gather .. The second panel is a 
constant far-·□ffset display from trace 750 to trace 700. The 
third panel g □ es, left-to-right, from far offset to near offset 
,::i.t: tr··acE,• '/UO. Thf? +ou.1~-1::.h panel i.i,; c:011,;tant nf;;)i::l.l' .. ·-·t.r'-aCf'" Df·fset 
from trace 700 to trace 650 .. And the last panel on the right is 
a near-tu-far-offset CDP gather for trace 650. The horizons that 
tA.1e1-· E• pi c I,: Eid ac 1,- o<; i;;; th :i. <=:; :~1;[) i,,;ut-· v<,:,,y ,J.1'- E' ovE•1·- l i..;1. :i. cl " Th(•:~ qr Eif'.·2n i ":; th f2 

T-5-2 horizon, whicl, you remember we used tD flatten displays □n 
earlier .. The nranqe horizon is TC04, top conglomerate 4 .. The 
three other horizons are volcanics~ going from top to bottom 
TV01, TV02, and TV03 .. In the offset dir·ection these amplitudes 
a.Ir f:? t ~·1 (:~ 1r• f:! qu. i r .. t:2d (\ll"IU C:: 01·· r· F:!C: t j_ Ori • /\lot. :i C: E~ th c~, <::i.mp l :i. -1::. l,.i.d r:,,i::;. 



C 

C 

-v' 
1376l.. C)nc::t2 1··101--· i:::::eir1<,s ha.cl h<:':)E-1n pic!-::<-:':!cl +or- E!i:,.c:h c:,f thE• t . .-,~.1··1Jc:,"t 
reflectors at each offset there were some horizon computations 
anti ho,,·i:.:::on d:i.,,,;plD.y1::; m,,,\c:if':! .. The:':' 'S-1:i.df~ on th12 lE~+t !::,l·io1,,,!,,, i:\ map c:,f 
amplitudes extracted along the TC04 p:i.cks. This is not a seism:i.c 
i,;ec: t :l on ,, It :i. i::; E\ rni:(p '! v--.1h E-11--· rc, th<-:-:-:• \/ f.,!r·· t :l c i::\ J. ,:1.>t i !5 i !c_; t ,,. a.c: El n urnb F!r·· 

-:-:1 n d t I ·1 E• h D ,,. i ;-:. D n -1::. i:~. l i,,1. i< :i. i=,; :l 1,; o -f f ,,;; 1-:~ t . The. b l a c: 1-:: S3 r 0°1 pr· es; <-::1 n t c;,: t. ,~on q 
i::\mp J. :i. tu. c:I Cc• !':i '! ;:;'l'.r i c:I L h (-:-:-:• 0 \/ i-:01' .. 1 ;;;,_ Y' :i. n CJ CO n t. Dur··\,; i::\I'" e th ,,a,, ti f'!'IE'! !3 p :i. Ck f:i!c:I f c::, 1-·-

t h E:~ TCOt:1. 1·1 c:,1·· :i. -;;: nn :i. , .. , t 1·-- ;:,1.c F:1·····0+ f 1,;E•t. i=::.p a.c E•:•, Th e,1 cont ou.r s :i. n f:':··f f E?C t 
show how the velocity t □ correct for NM□ varies along the line .. 
These contour·s were displayed only to c □n+irm there are smooth 
changes in the times representing required NM□ correction .. The 
important point about this display is that the amplitudes vary 
greatly in the offset axis .. There is not a consistant amplitude 
at. c:'- l l o+ f c,;=.r::.•t. i=, D1·1 i::;1.1 \ y- t ,,- ,,:,.c: (;c i n th r,1 S-=-u.1-v<::=Y, Th :i c.,=. c i::tn h '"~ ,3. 1·· r..-'!r:,;u l t 
D·f many •fi:':1.c::-l::.01•--s;;.,_; l:::,ut:. -l::.!·1(-:•:~ 1.<'?i''•.c:l:i.ng hypothc-~~:-:i.ic; n □ ~-1 i<:; thdt it i~=:; c~ 
resu l t of lithology. 

/ 
S76R The right hand slide shows the same type of display for 
amplitude vs of-fset for the top volcanic, TVOl. Notice how 
c:onsistant the amplitudes are at all offsets where there was a 
strong amplitude at the near offset .. Th:i.s appears characteristic 
Df th F! \/C) l C i:':l.n :i. c:: '::;" ·ri•·; E'! t ,,- i:':\C Ff:!\'::, t 1·1 i:':1. t. c:l :i. d n c::,t. ha. VF,• c,; tr·· Dn CJ i::\rnp]. :i. t 1 • ..1.d f.'2 !3 

at the near trace do also not have strong amplitudes at the far 
n+·fset.1:::.,, Thi 0

,,; :i.mp]. :i(-::'.•~,; tl"1i:':l.t 1,,ihEi thr::-:, vc:,] CD.nic::<:; V,IE•i'"f.'2 p:i. C::kf::)cl they 
were laterally extended along the line farther than approp:i.ate. 

✓ 
S7'7L i::'1.n cl H77F: T!--, 1::-'.•s;,,-~ -1::. t,\Cn i::, l :i. c:I ('.·?'.3 c:: c::ir--, ·f :i ,,. m th E• ,, .. <,::,~su.l ti==,. Db t;,-,;.i n E:!c:I an cl 
p 1·· l;)~SE0 n t C::cci 1"i :i th 'I::. I--,,;:.:, p ,, .. F:V :i ou.•,; cl :i. ~;pl i::o. Y'."= • Th f?:' 1 E:f t 1:=; l :i. cl Ei :i. s D·f th f.~ 

s;,E.1 c::ond vc::,lc:E,,.1·1:i.c::,-' T\/0:2,_, i:':"i.nc:I the:;:, ,·- :i. ,;:,:ht ,,;:.li.c!Ei i.!=:; c:i+ t.l"':f::1 !::leitt.orn 
volc:,i.n:i.c:: Tvo::::;. ThE! +a.ct tha.t ~0,ht=!re t-.t1E, i:":l.mplitucJe<c:- iJl'"'f'.:! r:;t,,·onq on 
t.hE:• i"lE:•i:''i.r· t,,·,::J.c::(,-:, t.hE0 y· a.,···E:, a.l '::-D 1,:;t1··u1·1cJ on thE:, +a.1'" t1'"i::l.C!;::,, !,;tanCJ!', out 
in these displays. 

-· 
Vi::t . cl :i. '.' 
a.m · . .-,01.nd 
sh .. uv( 
sh of 

1-c:: 



, 

C 

( 

r::; 7 fiL.. n. rid '.37 9 P Th r,•) l ,:,:i. ·,;;:. t. ::, l :i. d E·) <::; o ·f ,, .. E-i <=,; u. l t 1::; ·f ,~ D rn th :i. i:, j ,::::, :i. n t. 
interpretation project are related to the creation of depth maps. 
Li-,1.nclmE1.1--·· k ,·E•E:1.l :i.;:-s:c•d t.hc:, :i.mpur--t.i:'1.l'lC!',~ of v~0:•locity to -J::.!·1:i.~::- 1::;tu.dy a.nd :::;o 
we did several studies. T □ briefly digress, about two months ago 
Landmark finalized the merger □fa company in Dallas, Texas into 
our· compc:i.n'/ .. "'l"h :i. ~~ cornpD.1·1y :i.s:. Fr11::':l'" (JY ('ln;,~lyi::;t~~ a.nd on,:;;) of thE!:i1··· 

specialities is velocity analysis. A principal of Energy 
Pin ;,d y st ~:: 1 ;,,,. n d c:o + c:: CH .. u,·· !:'.- f,,. n <:w,, E:\ l.. '"· n cJ r11 ,,,i. r· k E• rn p 1 o '\/ E:• P i ,:,; 1'1! r· • l'"I E' l 
Co,i.1•· t 1:?r • !· 1r::: i i:; "''· ,,..Jc:,,·· l c:! cl ,,,i. ,;;;,.:; F,)>'. p E•1··· t. in VE• l oc: it y a.n ,:::,.1 Y!':; :i. !,, .. Th C! 

m1-:;:,t.hod!::; th<,"Jy h,,,\VC!) bi,:•)C)n u.'c;i1--iq c::Dnt.in 1 • ..1.c:oui,,ly ·for thr,, ] dS-1:: t.r:::,1·1 yi,?,::i.,, .. s 
c::1.1··· f2 c:: u.r· r-· F""•n t. :! y· h ,:,::, i n c_:J p , ... oq , .... ;,-,._mrnEid Dn th E' ! .. ,:,,\n cl me,-..,~ k ~,; y',3 t cm,. (:,i==; i::'1 
point of interest 1 the seismic velocity database technique was 
u :::-f.':!d by De,.::: i. c:! E•r·, t. 1:,. J. i:::•c,t 1~ o l E)U.rn :i. n c•. l l ':::-l::.•Vf:,)n i'..a.r· l"1 i:':'- !,3 of t !·1 E,' i n i t :i. al 
off sho1r• (::' Cl·, :i. n a. i::.t 1 . .1.d ';i • (.'1]. t:. hot.1.q h t t7 f2 Ci:':\ l :l i:J 1r• at i Dl"l ~; t (-?p ,,, .. ,a~; ummi t. t_ f:':!cl 

du to the :!. a.c i=: o+ 1,·iE,• 11 c:: Dn t 1·-- o l ,1 I:.: h E-11•· F:.• 1,it0 1·· <'2 on l. y + :i. vc0 ~,,1::? l ]. •::., f o,, .. 
ove1·-- :1.00 50()0 km o+ !:Cf,i:i.1sm:i.c:: c:!2:\tcl.,; t.h<-:,! ,,,i.cc::1 .. t1··ac y of t.1-,c) Vi':?locity 
ef f 01·· t :i. !; :i. , .. 1 c:I :i. c .:"::1 -I::. (':-:•c:I l:::o '/ t.1·11-:-::• + ,:;:o.c:: !':. th i,':l. t: 1::.1·1 F2 c::or1 l y c: orrip c:in 1;,:,r·, t of th[:! 
initial !=.:Ludy !::-t:il:!. in u.r;.;Fi i::l':,t Dc:c::i.dr,int,:;il :i.!=.; t:.l·1f'2 !,',-E•,·i~,-m:i.c Vl;;)locity 
database. Back to the report. Mr. Mel Carter took data from 12 
wells and six key horizons and examined the time-depth conversion 
pr ob 1 F,:•m u.i,; i ,-, q hut h , .. ,1E-:• l l cl t-:1p t. h c:I c:,\-1::. ,:J i'.:•.n cl !SFi :i. sm i c 1.: i mF:'~=-" It t u.1·· n ed 
out that a simple time-depth function is suffecient for 
conver .. t :i. 11q i::. :i. ror::, t. c:. c!,.,,,pt.h" Th E! mic'.:•: :i. m,. ,.rn !,'!I'",, .. nr· t ,,. om p 1• .. oj i::2ct. :i. nq th i:2 

l :i. n e ,:;1.t•" 1.~. i m0:i··· .. I. :i. , .. 1 c: !::; :i. n tu l':. h 12 ,,,iri l l r,,. c::i+ f c:r+ t:. h E? ~.-F,) i s;m :i. c 1 i n C:f:"; . i,..1.,,1. s 
ju.st over 14 ms .. Mr. Carter w:i.11 be p resPnting a paper on the 
use □ f n □rma]jzed velocities :i.n the deptl, G□nvers:i.on process in a 
t,:::\J.k i:'1.t thF: (\U•Jl .. 1.!,:;-!::. cr=·H/'.:3E(:3 rnE•f':?t:i.nc_:_i :i.n (1uqt.l.!5t o+ thii::; 'y'(•:'2dl'",. 

These two slides show the velcci.ty curves used to do map depth 
c c:on vc?t'· !::; i er·; "-.: :i !.·. , ... , " The t :i. mE•·-c:I (':?pt I 1 V('c! :i o:::oc: :i. t '/ c:: Dl"l v1::~1·-- 1".; i on c: u.,, .. Vf::: '-"Ja. s 
I""' E•acl :i. flt C) 'i::. i··, ,,,., :,\IC:11"' k ,,:. t i::'I. ti on ;;,,n d ~• .. 11r• i t ,~. (:::l'l :i. n t O ,3. r:,;E-) :i. !5ff; :i. C: -·t '/PE·: f :i. 1 f~ 

for· <·"2VE?1··· / :I. U !::.1·1 t·. ,, .. i::"o.c:: r:::• u + (:,:VE'r- y 1 i n c-:·,, P,mp J i I:·. u cl E• E!:=< t ,, .. a. c:: t :i. c::,r1 t,JE1 !', 
used to get the velucjty t □ specific:: hori zons on each of these 
tr <':I c: f.o: s; ,. -! · 1 ·1 ,: .. ,. ,,,. E• '-/ c· J. eo c:: i t :i. f.c• s-; , .. ,, £",) r· <·? qr i cl d F: d , ,:,,1. r "! c:I t. ht-:-) n u. ;::; e,i c:I t:. CJ c:: on v F: r t 
t !1 €'2 SE! :i. f:,!n i C: t_ :i 1T1<•:-::, in,::'1 p •;;; t_ c::, cl <~pt h" 

SBOL The ]eft slide is the extrapolated velocity map for the T-2 
hD1~ :i. z on. 

!:;SOR Tl·1 c, ,, .. i qi·, t '" 1. i clE' i. ~=; thf2 ,--e.su. l ting depti, map f 01·· th1;~ T-.. :z 
hor- i :..: ori. 

S81L The left slide is a seismic time map for the T-5 horizon,. 
S81R The right slide is a depth map for the T-5 horizon. 

S82L. 0.r1d f:382G: Ti··1e:::• lE•·ft ~~l:i.dt?. iis the dE'pth mi:.:i.p th;,,i.t. h;:__.i_d bee,•n ma.c:IE-i +or· thf2 
T-5 horizon before we started this project. The right slide is 
the depth map qenerated □n the Landmark system on the same 
horizon. The important thing about interactive systems is that 
once a map :i.s built :i.t is very easy ta go in and do d~tailed 
analysis □f portions of the map, t □ update existing maps, to 
overlay di f ferent maps, to mix maps and to generate new maps. 
Thi.'::- mo1~ninq 1"·11----. Mci,,.·1··i.r3 c:i+ l ... ancl,T,,':l.1'··k c:ount.1::-1cJ thEi numbE-)1'" o·f mi::\pi::; D1·1 

the system in the J:i.ji pr □ jec:t. There are 165 maps, showing 
E•Vf,fr·yt.hinq fn::;m prn~o~:_;:i, ty, to h'f.':.:1.1 cJE-,,· .. :i.vc~:•d thicl-,:i"lG)f:oSF2::~,, to ma.ny o·f 
t:. h Ei c:I i 1::.p 1. a.'/'=> yc::0 1 .• l 11,:,,. vr:-2 i,;;.021::.:•ri :l n t. hi ~"; p 1·· er:,F:!n -1::. a. t :i. un .. 
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P,s., d F.•i;:.c , .... i l::i E-'d :i n th :i. i,=; I' .. C'P c::11--·· t t.1 ·1 (-:-,: c;_i 0-:::11 i=:; c:::,-f t. hi:~ __j o :i n t :i. n t E•I'" pr· et"" t :i on 
p I'" C) _j ec: t ha. VE• b f::'!1:::n i'fl(·'::t " T!·1 C: Ch j_ l"l [\)<=,;(:;•> mr::~mb f:'!I'" '.:, c,f C)U,1'. j_ flt ti' I'" p 1r• f2t. 2-.. 1': i on 
t F.~a.m 1,,.1 i 11 bf:~ -i= in i,,i.l i ::,:. :i. n i:.:.1 t. hi,·,· :i. 1'· r (·:•::•p c::,r -I::." l.. .. a.n c:lm2i.r· k ·· ~::; ""·'-'-Pp 01,· t of t 1·1 i ~;, 
inter·pretati □n project has far exceeded the economic and time 
1'· e q Lt :i. r-- f.,i m '"'' r ·, t ~,. u f c:, u.1'· cc::, r 1 t. 1··· i,':l. c ·I:·. 1. 1. i:',\ 1 a. !J 1·-- ,':: (•:~ rn f."' n t " Th r:11~ C'·' + cJ r·· Ei \' u. n -1:.: i 1 '"-' E-:• 

h 2,1 v e b 1...11::;. :i. 1 1 f2 ~,. ~,: ,: :: c::, ,nm i. t:. rn ,:.:" n t·. ,,,; f I'" o en I::. i 1 E-: I' I :i. n :i. ~,. t 1,·- y o + i:::, (•:•:•: t. 1'· CJ l i:;:, u en I r·, d u i"' t I'" y 
future support uf thjs :i.nter·pretation project will probably be 
l i m :l t f:2 d L u r 1 c:i r ma. l c:: u. ~::. I::. um E·' i". !'~up p o I'" -1::. vi 1;; :i. t '.,, " Th 1::~ fS:!:: c:: f:.~ pt. i on ~=; t o 
tl·1is ~'-.Ii.] 1. bE: tht~ pui,::.l:···~"'t:.dci,: p roc:r:•~'.':i\::; :inq o+ i=scimf=~ di':l.tE,. to 
demonstrate s □me unr·ecognized wavelet substitution and filtering 
c,:;1pi:':l.i:J:i.l:i.t:i.(:c,:,s::. c::i+ tht-:·) !_t1.1·,drn,,:t1··k i::=.yi,;tE-!m .. It :i.i::; t,\li::;o pc,<;:;i;:;ibl.i=::~ tl·1al:. t;.!E! 

will do some AGS modeling □fa couple of key profiles in order to 
d e:mon '.c,t r·· a.-1::. i;:, uu.1'" ::=::n, .I'" E,,.y ---t. ,, .. ,,,,.c:: P mod fc' :!. :i r1 q c:: ,:;,-,_p c:'\l:J i 1 :i. -1::. :i. f:'.•'.~'-" 

About a year ago Rojce Nelson was optimistically discussing 
opt::ininq a.11 L.,;:i1·1ci;T1i,,\1'·!-:: c::i++:i.c:E,: :i.n c:::1·1:ln,'':l.. (:in r:;:quc..;.J.].'/ optimi 1;:;t:i.c 
o-f ·f i c: E)r" <J+ l·:. hr:: Bu.I'" (·:•:•:,.,:·,1.t.t u-f C:·1(•,•1 eip h ys; i c i,,. l F'r--o'.::;p E·'C:: L :i. n (J '.'3Uc.:J q 1:0s-l::. <:-'2d th iJ.t 

the o+ ·f :i. c: H s::.h c:i1 .. 1. l d !:Jc :i. 1·1 Z h u<::)>t :i. D.n 5 l ;:11'· <:.:.1 l y b <:•:;,c ,a.u. ~,;E: ,,,. n f:"!~-i -fr· ("2f,?1,\1a. y 
'·"' o u. l cJ b (•:c.• i:::i ,. ,. :i. I. 1.. b (•::•' ·I::. !•'--' E·: E•:• n Z !· ·, o t .t.; : :i ,,,,. n i:"•. n c:l Uc• :i. _j :i. n i:;_:_r v,i :i. t h :i. n ;,-,_ 'Y-- e i:':\ I'" i::'•. n cJ 
L huCJ>( i an t,,,ICH ! J. ;J th E·l"'I on] .'/ bf.~ cl.I") hour i::<.V·J<:').y' -f Ir om t hE.-1 i:':\ i r· POI'" t_ •- NE:.'~'-' 
dE'VE,'lDpmE!nt<=; u1·,Jy ,::::urnE•) t.h1,··uvqh upt:.:i.rn:ti=::t,,,;,J !:J:..1.t. p1"'•1--· hD.p 1::; no1,\1 i~:;; thto: 
-t.:i.lTlE:' -fDI'" c'°I. 1:i ·l.·.·.t·. lc:- 1·· c:•i."•.l:i.'.':•inoo Un-fc:<l'"-i':.!.l./"li."1.-!::.E•)ly L.a.ndm,:,.r·k lii'A'.::', !"lDt 17-.::\d 
enough business in China t □ justi+v upen:i.ng an office. The 
-f I'" ~i)'2V·Ji:'~ y i <;;; i"l Cl t. C:] C)'::iE: l':. C:) C c:,mp 1. E~t i (Jl"l '! i:':'<.n c:I ""-''-/E!n 1,.11·1 Ein :i. t :i. is Comp l f:~t F)c! 

it !••··' :i. 11 ti,,-,_ k F,:, 1 \:::,r·1 q E.•1'· ti1 a.1·1 ;,,i.r1 h □ Ui'" tu !'" E'i:'"1.C h l.:h f~ a. :i I" p cir··· t" 

Th :i. 5 mc:F'!t :i. n C_:) :i <;;;. a.1·1 i. mp D/'" t ,c.\l'l t. j (.(l"l C: t u.r· Fe:• :i. l"l th(':.~ 1·-·1:i. n :i. !::it 1r•y- CJ·f 
F'E!tr-· DJ. i:.-~Uff; I, -, d '··'· "='· t ,,. ''/ ' !,=; !"" na.d to meld er· n :i. :,: i n q •,.:.e i srn :i. c :i. n t f.o•r· p I'" f,Jt. 2·,.t i Dl"'I 

p 1r· (JC: f'? c-J l l. , •• (:•:•:• <=;; e I t :i. ':':· I. . i:;1. 1 ·1 d ma. I'. k , '" u. n cJ r,:,, ,,. <,;; t i:':\ n d :i. n (J t. h a. t. t h (::\ I" 0,• h a.'.::• 
c:\ l 1·· Eiad y !:l ,.::'•'F:'•n a. r::i ec :i. ~;; i cin b v t. h E:• I·:{u.r-- E•::,a.1..1 u+ L:it? □ p 1·1 y~;:i. c: i:'·1. 1 F'r·· c::ii;;;p li?C tin q 
tn bu.i.ld ,- ,! 1 ini':i:•,:,1'· .-:,;.c:ti\/<:.i' :intc,1--·p1--·E:,t·. ;,~t:i.c:,n ,,,,,,.-i,,.tr:.-1m. I+ th:i.!::; :i.s,; tru<==~ 
i t ~:; e l:O• rn i::; -1::. ! ·: ;,,,. 1.:. t. h f2 I'"" E·' "''· 1.-·· (•:=~ t h r· I:::! 1-2 b ,:',\ !::'• :i. c c: h u j_ c:: Ei ~=· t h i,:1 t ,::. h E' m i. n :i. '.3 t I'· y c: i,:1 n 
ma.I•,:(,? t D mod E~r· r, :i, z E' Sl,? ism :i c int f?.r p ,. F2 t: at :ion p1·· c:iced u.1'· f.-:!',:; ~ ( l ) i:',\t t Eimp t 
to completely develop required :i.11teractive interpretation systems 
intE11rnall--;1; (:?) buy ~-:;ornr.:.,~ of a.ll t~lE• a.vaili:':\blP i11t;,,:!1rp1'-i•:·?t,,·:\t:i.on 
systems, and try to copy appropriate functionality into the 
internally developed system; or (3) to enter into a mutually 
beneficial. joint development with the leader :i.n interactive 
interpretation systems. Let's review each of these options 
:i.nd:lvidu.3.J lv" 

Th f'? cl E-'C: i ~. i un c:: .;;1ri I::; ra mi::·,.d £·~ t. D d D a.11 o·f th f2 cl E?Ve lop m·:,~n t of Chin 121,;e 

seismic interpretation systems within the Buredu of Geophysical 
r:·r-- osp e-:•c t. in g" I. .. :i. k Ei the:.• optimistic ti mE,•-f 1~ c:'1.mE•:• ,;-~n cl t 1··· a. f -f i c: ·--·fl 01,,i f OI'" 
the freeway to Zhuoxian, this choice w:i.ll not be able-to 
effectively compete ec:: □nomically or in perfDrmanc::e with 
d f;:Vf:: 1 Clp"men t ~; 1 :l I::(=:) t ti o~::.e p I'" E.-)<.::.;E)rl t E·!d :in th i '.c:· Ir t;:p CJ!'•" t. F(f'.-'ffiEimb f.·:)r ~ 

l,._E,.nc:I mi,:1.r I,: 1·1 i:.•. i0;; :I. :1. '.'."i u+ th E' b e~;t tr· ;,1 i. n f:;>d E!)·! p E•1'· t. s in ·I::. hf.~ 1;-JDI'" 1 cl i::\S 

employees? and these pro+esionals are dedicated to making sure 
our interactive jnterpr·etaLi □ n products are the best in the 
wo1·· l d • In c--:<.cl cl :i. t :i, cir1 , ~,i :i t l·i an ,',\Vf?.r-- cl(] P of LJ. u. SE!r· c.;; p f::!I'" ~:; '/ ':o-1.:. r,~m , 
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Landmark has about 500 end users from the largest, the s mallest 1 

<'J. n cj m Ci 13 t:. i:1. q q I' .. f:! '.''i ::::. :i. \/ ('':: C) :i. ]. C: Cr ill p i::l. n :i. r::;: i,;. :i. r l t I ·1 Ee! (,'JO,,- ]. d ,. Th F,' ~::. E·! 

expl □rati □ni sts daily use Landmark pruducts and making 
suggestions about how the pruducts can be improved ta better help 
th ern s;o l Vf? t 1·1 L' :i. r.. :i. r·, t i:er·- p ,, .. E,:t. a. :i. c::rn pr·· cib l e~ rnr:,; ,. Un l F~!3~, L..i,,\n c1 ma.1·- k m,:,,1. k E•i:; i:1. 
rn;_~jcJr· mi!,:;t,::1.kc,1 11CJ qi'-oup 1,,J:i.11 be: ablr? to comp<atr;: 1r1:lth th:i. 'c:• typr:? c:i·f 
cl eve l. ei p m <-?. n t m c:Hn ':'.'! n t. u m 1 c: !','· p f::! c: :i . ,:,,\ 1 l y ,,,\ CJ r- c:r up t. h at. :i. !;;,. i;;,. c::in1 <•:;i 1,\J h ,,'r. t 
isolated f ro m the latest :i.n hardware and software developments .. 
i:=· o 1~ E' >'. ,:;:,. mp J. <? •.r I"!,,.. .. !\I c• l \:; c::. ! ·1 h D. !::; ,:,~. p :i. c: '!::. u. r- E' c::, f i':\ r; f:? \,\I ,,,, c: 1·· r,, (2 n -i::. h '"'· t :l s c·,,. 

mE~t<?r squ.,01.r·E;, 1·1,::,1,~,,. 4000 pi>'.E'ls :Ln <-'~,,,\c:h ,:,~.:-::i.ic; 1 anc! :i.c.,; bE>inq prov:i.d<::?d 
to Landmark for· free test:i.ng of vjability for use within our 
ind ui,st , .. -y, 1,,1 :i. t. h !.:. !·1 r':i un d <,,,, .. .. <=,.'I::. ,J.r1 cl :i. ti(i t. h a.t. :i. f th F.2 t f::?!'".t ~,; ,3.l''f.? sue c f:~~".-i:;f u l 
Landmarl: will have an exclusive d:istrubuti □n of this product in 
the oil industry worldwide. 

I -

The second c:atag □ ry suggested above was for the Ministry of 
Petroleum Industry t □ buy s□me □ f all available :i.nterpretation 
systems, and tr·y t □ copy appropriate funct:i. □nality into the 
internally devel □ ped system .. If there is no concern about 
perf □rmance 1 response time, and the resulting amount a system is 
ultimatel y used this m:i.ght be c □nsjdered a viable option. It is 
a well accepted fact by the developers □ f interactive scientific 
IA!Olr k st at :i nn !::: •_; :i. 1, ri'li::·r.l l y c:! if f Cl'" E•n t <::;p r(?.C:: i. c:'r. 1 :i t :i. F:<==,. 1 'I::. h i::l.-i::. :i. t i ~::- n c::,t 'y'('~t. 

p D~:i~, i bl(•:':! (-:_ CJ !:1 U. :i. l cJ i:'r. t 1·· 1,. 1.f::• J. '/ :i. nt. C•i'' i:,C:: t:. :i. \/"!:) ~,;.yi;:;t (:•:'m L h i:':'(t i (,:. h Er.I' .. d1<,li:':\I'" f:0 

indep<•':!ndE•1·1t,, rh:i.;;c.. mr::,: an~3 thc':\t i,;u+t1,,1d1···e:,: c:a.n not br: .. t,;;\kE•:n fr•·om ci11E• 

s yi=:;t em a.r·, d :i l'f'!p :i !·:c•i nr::,,:•n t_;,:;:,cJ Dll ,,1n o l:.11 c:,,,.. 1, ; Y'5 I::. c:rn 1.,, i :I::.\··, c::ru. t:. I' .. E·)Wl' .. :i. tin q :i. t by 
opt i m:i. ~"~ i 11 c.I d ,,,1 t:. a. I/ U I q ,,. ,c:l.p h :L cs I/ U ·i bu. :i l c! :i. 11 q i-':\.17 F:.>-f ·f (?.Ct :i. VE• u.i,,F1i"· 

:i. r ·1 t. e ,,- f d c:: c• •r E:• I::. r:::: .. Ti ·! :i i;; c: r·· Fe.' i:':\ t. Ei i,:; c':l. p , .. -u b 1 c-:-:· m !:::r F' c a. u. '::.• E:· c:r + t:. h E:• 1· .. <"!. p :i. d 
hardware de velopments. 

La., .. ,d ma.,·· k 
chani;JE.':.-=• .. 

:! '·· '.~ D1n1n :i. t:. t l::.ic! t O :i. ~,D 1 i':1.-\":. :i. 1 .. , i;:) (~•n c:I U. !::,E'•i'" j".;. + ,, .. D rn cl 11 n+ th £')~,E~ 

We c::211 this anti □bs□ lescence. Anti □bsnlescencs mean 
that forward plann:ing is made in selecting hardware plat+nms, so 
thi-,+..: IA!hF:.'!"1 ,·11;.;:o:,.,,1 ci·1,:,.!·1cJCi::• CJC:C:1..1.1'" thr?y C::-.).rl hr::) i:'~•:::\':~:i.iy :i.mp:1 (2fflf:.·!l"lted Cl["! the 
:;; y st. e rn • ·1 h F• f :i ,.- '.::,. t L. ,3 1-, d m ;0.1~ I,: i,::. y ~:; t·. ,;;::, rr, '·"·' Er. '.:c• d 0.0 l :i. -...; e I' .. Eid t,-.J i t h a. n J n t r::"! l 
8086 mic1' c:.p 1·-ocF~'"'·C.~D1'·, This ~-1.::,s, 1.1.p(Jl'- a.ciPcl to an 8(;:;;::f.3-::;, in tl-,l~ fj,r;.ild. 
I11 a co1.1.p:i.(~: o+ mDnt.hs th:i.<:::. <=-:;y£;1::Ei<n Hi.] 1 !:Je upq,~ac1r::-:1d t.c:; D.r1 ::~io:~::D6 
~"it 11 th,'=! U1·1 :i, '.·'. op er' 1,. tin q ~=::. ys t: em.. This :i. s; r:; :i. q 11 :i. ·f J. c: ,:,.-..n t. l .... a.n d mi::r.r k 
is the fir·st company in the world to have Unix running on a 
microprocessor. In addition, there has only been one company in 
the world. before Landmark, to upgrade an operating system :i.n the 
field. This was when Cray Research upgraded their systems to 
Unix. A leading software developer in England, Dr. Les Hatton, a 
fc:rundf.~r of Mt."'•r 1 in C)f..~ophyi=;i cal ,::md thE• 1 ei,;:..dE·:1'" in df:?.Vf'.'!l opm(~nt o·f 
their SKS seismic prucessi11q system, has just formed a new 
company tu develop system independent software .. He catagnr:i.cally 
states that software t □□ ls can be system :independent only under a 
uni v er sa.1 Dp r,,ci'" a.!:: i 1·1 q ""· y~,. t E:'m l i k (·:"! UN I ;< • H<:::·: ju.~,; t ,,~. i:.::. <;;; t ,~ 1::in q l 'l i,;; t ,,~tr.~~" 
that an interactive applic:ations must be closely t:i.ed- to hardware 
that has been optimized for the applications, ur they will be too 
slow to be called interact:i.ve .. 

To test interactivity 1 go into any major oil company that has a 
harclwar·e independent software package (like 3D ray-trace 
mcdel:inql and find out what the response time is under normal 

/ 
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1,'Jo1·- k i 11 q con cl it i Dn ~,., ,1 tl1 f:'.-' :i. mp ;;,1.ct. or ·1 t. 11,, .. ouq hp ut Df th r2 pr oc: !::,•:',;!:c, :in q 
that the computer was originally purchased for, how much the user 
:i. n t !*:,,,- f i::\C:: (·~ c: 1·1 ,:'I'"l q f:,•,::; f ,,. om m i::\C:: h :i. n <•:=' t. o m,,,c h :i n f:? ,1 a.n cl h Ov\t rni,\n y p f2Dp l (::' 
regularly use the software. It is not possible to jury-rig an 
:interactive system. By definition, an interactive system must be 
in te,··n ;,~.1 l. y <~·f f :i. c i f.,)nt Erne:! ti E•d t oq ('.~t. hr::~,,.. f'.'-O th D.t it pr c:ivi r.J f~c::.; thE) 
U ~1,E·'!f" lA.t:i. t. h 1·-F:.>:::,p 01"1 '°:,E·) t :i. illf.·~ ,:'1.p pt'- Dp t'' :i. E\-1..'. Ei t C) t.1·1 F2 t i:'\~;k.. Dt h f;~l'" l,A,1 i. <;,:;l,) th[? 
system is not inter·active. 

Landmark be] ieves the only long term viable option for the 
Ministry of Petroleum Industry to modernize seismic 
inte1··p1'-E-2tat:.:ion pr .. r.::,cec:lu.1•"t~i,;; :i.!'3 tc:o 0:-

0:-:,nter .. :i.nt.o <'.;1 rnt1.tu,,:'1.lly bc:--!!nf:,1fic:ial 
joint development with the leader in interactive interpretation 
s y~; t !?ms,. Tl"1 i c_;; t yp r~ CJ·f j o:i. n t cJ eve,:• lop mc)n t ,:,,!J ,~ e!,')fl'IE/n t h ai,:., ::.:;evf.~r i::\l 
l::Jenef:i, t'.e,., F:i_,, .. ~,,,.t. 1 1:ict· .• ,101...1.lc:I pr·ovic:lf!:) i:~ mE:a.r·1s:; fot- oil ·fir,,,ld::~ to 
immediately obtain ir1t2ractive systems f □r priority projects. 
Sf:2c and •,1 :i. t •'-1cu 1 c:I ti. F" t 1· 1 E' H1...t1·· F.:it,.u c:,f (=if::op h '/~:; i ca J. F'r· oi::;.p E,c ti n q 'f:5 

development of an lnter·active interpretation system into the 
l at<'::'~::-t d 12vE' lop m1:2n ·I::. !3 i 11 C:,D·f t. ~\/i:1.1·· c,? ,:1.n rJ h ;,,,.rd lAli:':l.t- e.. Th r.::!:.~e ci f2Vf21 op mf"n t \::· 
:i nr.: l udE• UN IX 1 )< ..... 1,1.li n cluH:::> ,_, the l r1t F,: J. H0:::1:r::16 1 the I Bl"! F{T .. •-F'C .:~.rid othe1·· 
significant advances that are not public yet. A third benefit 
is that an evaluation □ f the price-performance of Larrdmark 
pl'"Dducts .-Jil 1 pi'"DVE' to h£-~ 1 by fi':'1.1··.1 t!-,f.~ mo,,;.t·. E'concJm:lc:al r:::.olut.ior1 
to pr·ovidinq an appr·opriate number· of interactive interpretation 
s;:,yr:,;tt:.0 mr:; to C:h:i. r·1t::}',,f'::• u:il +iPld'.:;, Anc:I fou.,· .. th.1 thEi tr-,,,\nr,:;f,,'11'· nf 
l.. .. a.n cl m,':1.1'' k t:. <:c•c::: h1·1 u 1 oq y +:. D the l"I :i 11 i •,;t_ ,, .. y o-f i::•t,•,)t r··o 1 r=1u.m In c:I u~:; t,,- y ~\lciul d 
pr- ovf.? to be t. h E? qt.1. j ck E•i'=· t '"'n d l e:,: ,,,1. '.cc• t <::':>: p c,•n !"=· :i. ve ,nF.•,,,1.n ,,,. c)f d E?.VF~ l op in q 
t: h (':!! c C:◄. p ic1 b i. l :i. 1:. :i. i:::,, !,',. t:. c:, h t .1. :i. 1 d t I ·1 E: 1'11 :i n :i. i,:,. t I'- y ' i;;; c:, !A.I r1 i n -1::. c,: ,, .. pr· !·,·: t ,,,1. t i. c::, n 
sy~,;tt'?lllS, 

In ~~,umma.r- '/, ! ... c·,,.11 d rn,.':':11'" k h ;,,\ ~; p i::\1-t i c:: :i. p i::'tt: c:c:I :i. 11 th i. <:,. :i. n t. ('21~ p 1'-1:::,t ,,':\ti on 
project beyond our original plans~ as a statement of our interest 
:i. n do i. 11 ~J !::l u. ~, :i. 1, ,:,:'""·''" 1.,'-1 :i. !::. h L h c: 1'1 i. I"! i. !::; L ,,. y u-f i:~·,:0t. , .... o l f~u.rn In cl u r,:; t ,, .. y" 
Landmark personnel are available to visit any of your oil fields 
to di. sc: 1 .. 1. S!',; 01.t;· t:: E-'C: h n c::, J 01J y.. In i:i.c:I c:! it :i. c:.n i::1.1·- ,.- i:•.n q r.,:m1::::·n t <.:~ 1·1 i:'.◄.vr,,· b E•E?.n 

made to provide demonstrations and a detailed disclosure of our 
tE•chncil o•;i y to a.ny c:,f you tl·1at c.◄. t· P i ntE:!1· ·es.tE!d tht,? 1··<::~rnc:1.i ndf.~r .. of 
thi.!::; ~"t~ek. 


