wo 2015/035349 A1 I} ] A1 00O O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2015/035349 Al

12 March 2015 (12.03.2015) WIPOIPCT
(51) International Patent Classification: NL, NO, NZ, OM, PL, PT, Q4, RO, RU, 84, SI, SK, SN,
GO6F 19/00 (2011.01) ID, TG, TH, TJ, TM, TN, TR, TT, UA, UZ, ZA4 only): LO-
Q1) International Application Number: GINED B.V. [NL/NL]; Gevers Deynootweg 61, NL-2586
PCT/US2014/054648 B8 Gravenhage (NL).
. - ) (71) Applicant (for AG, AO, BA, BB, BE, BW, BZ, CH, CIL,
(22) International Filing Date: o ber 2014 (09.09.2014 CN. CR. CU. CY, DM. DO, EE. FI. GD, GE. GH. GM. GT.
eptetmber (09.09.2014) HN, HR, IN, IR, IS, KE, KN, KP, L4, LC, LK, LR, LS, LU,
(25) Filing Language: English LV, LY, M4, MC, MD, ME, MG, MK, MN, MT, MW, MZ,
L. ) NA, NG, NI, P4, PE, PG, PH, RS, RW, SC, SD, SE, SG,
(26) Publication Language: Enghsh SL, SM, ST, SV, SY, 87, TZ, UG, VC, VN, ZM, ZW only)
(30) Priority Data: PRAD RESEARCH AND DEVELOPMENT LIM-
61/875,130 9 September 2013 (09.09.2013) Us ITED; P.O. Box 71, Craignuir Chambers, Road Town,
14/480,548 8 September 2014 (08.09.2014) Us Tortola, Virgin Islands, British, Tortola, Virgin Island,
British, 1110 (VG).
(71) Applicant (for CA4 only): SCHLUMBERGER CANADA .
LIMITED [CA/CA]; 125 - 9 Avenue SE, Calgary, Alberta (71) Applicant (for US only): SCHLUMBERGER TECHNO-
T2G 0P6 (CA). LOGY CORPORATION [US/US]; 300 Schlumberger
Drive, Sugar Land, Texas 77478 (US).
(71) Applicant (for FR only): SERVICES PETROLIERS
SCHLUMBERGER [FR/FR]; 42 rue Saint Dominique, F- (72) Inventors: COURTADE, Sergio Fabio; Underlandsveien
75007 Paris (FR). 53, N-1389 Heggedal (NO). MESSENGER, Robert;
Aslakveien 14E, N-0753 Oslo (NO).
(71) Applicant (for AE, AL, AM, AT, AU, AZ, BF, BG, BH, BJ,
BN, BR, BY, CF, CG, CI, CM, CO, CZ DE, DK, DZ, EC, (74) Agents: NGUYEN, Cuong L. et al.; 10001 Richmond Av-

EG, ES, G4, GB, GN, GO, GR, GW, HU, ID, IE, IL, IT,
JP, KG, KM, KR, KZ, LT, LY, MD, ML, MR, MX, MY, NE,

enue, Houston, Texas 77042 (US).

[Continued on next page]

(34

130

.

Title: OBJECT-BASED WELL CORRELATION

DISPLAY A REPRESENTATION OF A SUBTERRANEAN DUMAIN INCLUDING __

ONE OR MORE WELLS 1

(57) Abstract: Systems, methods, and computer-readable media geologic
modeling are disclosed. For example, the method includes receiving an iden-
tification of a type of architectural element in association with a first well in

a subterranean domain, based at least partially on data collected from the

¥

RECEIVE A SELECTION GF A TYPE OF ARCHITECTURAL ELEMENT

e 108

first well, and determining one or more characteristics of the type of archi-
tectural element. The method may also include defining, using a processor,
an architectural element of the type of architectural element, in a representa-

v tion of the subterranean domain and in association with the first well, based

., on the one or more characteristics, and displaying, using the processor and a
display device in communication therewith, the architectural element inter-

secting the first well in a model.

e 103

0 APREL NED LIBRARY OF TYPES OF ARCHITECTURAL
EMENTS ASSOCIATED WiTH ONE OR MORE CHARACTERIS
THEREOF

e 112

DISPLAY THE ARCHITECTURAL ELEMENT IN THE REPRESENTATION  — e 114

¥

MODIFY THE ARCHITECTURAL CBIECT BASED ON AN NPT

e 115

FIG. 1



WO 2015/035349 A1 IWANK 00T 0N R AR

31

84)

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AOQ, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM,
GT, HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN,
KP, KR, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS,
RU, RW, SA, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY,
TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC,
VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARTIPO (BW, GH,

GM, KF, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT,
LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SF,
SL SK, SM, TR), OAPI (BF, BJ, CF, CG, CL, CM, GA,
GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))



WO 2015/035349 PCT/US2014/054648

OBJECT-BASED WELL CORRELATION

Cross-Reference to Related Applications

[0001] This application claims priority to U.S. Provisional Patent Application No. 61/875,130,
which was filed on September 9, 2013 and U. S. Non Provisional Patent Application No.
14/480548, which was filed on September 8, 2014, both are incorporated herein by reference in

their entirety.

Background

[0002] In basin modeling, a model of a subterranean domain, e.g., describing the distribution
of rock types therein, may be created based on well data (e.g., well logs) and modeling of the
morphological process that the subterrancan volume is likely to have undergone. Well data, such
as gamma-ray well logs, other well logs, tests, etc. may provide direct, detailed data about a
relatively minute volume of the domain of interest.

[0003] Interpretation of the well data may include identifying “well tops” in the logs. Well
tops may be indicative of a surface of an architectural element, such as a channel, of the
subterranean volume. Well tops may be linked together across multiple wells, which leads to
one or more one-dimensional lines of interpretation, so as to develop an estimate of the
geological characteristics of the subterrancan volume between the wells. Further, an accurate
interpretation may consider neighboring well tops, etc. according to various geological factors.
In some cases, seismic data may be used to extend or enhance such interpretation.

[0004] Such well data may allow for an identification of depositional environments.
Depositional environments can provide an indication of the sedimentary system and morphology
of its building blocks, providing insight into the geology away from the wells. However,
because the well data samples a volumetrically minute portion of the subsurface, interpretation
processes may rely on extrapolation to generate a model of the structure of the geological
features of the arcas between the wells.

[0005] Correlation of the well data and modeling the deposition systems may be an iterative
process. For example, the modeling stage may inform the interpretations, resulting in changed
interpretations and, then, changed models. Further, in certain cases, a geologist may map
architectural elements manually, or through memory, and determine well correlations, etc., based

on such estimates, which may be inconvenient and/or a source of error.
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Summary

[0006] Systems, methods, and computer-readable media geologic modeling are disclosed. For
example, the method includes receiving an identification of a type of architectural element in
association with a first well in a subterranecan domain, based at least partially on data collected
from the first well, and determining one or more characteristics of the type of architectural
element. The method may also include defining, using a processor, an architectural element of
the type of architectural element, in a representation of the subterrancan domain and in
association with the first well, based on the one or more characteristics, and displaying, using the
processor and a display device in communication therewith, the architectural element
intersecting the first well in a model.

[0007] It will be appreciated that the foregoing summary is intended merely to introduce
certain aspects of the disclosure. These and other aspects are more fully described below. As

such, this summary is not intended to be limiting on the claims.

Brief Description of the Drawings

[0008] The accompanying drawings, which are incorporated in and constitute a part of this
specification, illustrate embodiments of the present teachings and together with the description,
serve to explain the principles of the present teachings. In the figures:

[0009] Figure 1 illustrates a flowchart of a method for geologic modeling (e.g., including
interpretation) using an architectural element analysis process, according to an embodiment.
[0010] Figure 2 illustrates a conceptual view of a three-dimensional visualization
representation of a subterrancan domain, according to an embodiment.

[0011] Figure 3 illustrates a conceptual view of a well section window, showing well data
collected from the wells of the domain depicted in Figure 2, according to an embodiment.

[0012] Figure 4 illustrates another conceptual view of the well section window of Figure 3,
according to an embodiment.

[0013] Figure 5 illustrates a conceptual view of the visualization of the subterranean domain

including a geobody, according to an embodiment.
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[0014] Figure 6 illustrates a flowchart of a modification process for the architectural element,
according to an embodiment.

[0015] Figure 7 illustrates another conceptual view of the well section window of Figures 3
and 4, according to an embodiment.

[0016] Figure 8 illustrates another conceptual view of the visualization of the subterrancan
domain with the geobody extending between two wells, according to an embodiment.

[0017] Figure 9 illustrates a flowchart of another modification process for the architectural
element, according to an embodiment.

[0018] Figure 10 illustrates a schematic view of a computing system, according to an

embodiment.

Detailed Description

[0019] The following detailed description refers to the accompanying drawings. Wherever
convenient, the same reference numbers are used in the drawings and the following description
to refer to the same or similar parts. While several embodiments and features of the present
disclosure are described herein, modifications, adaptations, and other implementations are
possible, without departing from the spirit and scope of the present disclosure.

[0020] Embodiments of the disclosure may provide for, among other things, visualization and
modeling of objects identified in well data in a subterrancan domain. The objects may be
“architectural elements,” which may include features, bodies, etc., of a formation that may be
associated with a characteristic assemblage of lithofacies. Well data may provide information
that is sufficient for a geologist to infer the presence of a type of architectural element in a
particular depth interval in a rock formation surrounding a well. According to the present
disclosure, this may be visualized in three-dimensions, e.g., in a representation of the
subterranean domain, and, in some embodiments, along with any other architectural elements
that are identified. The identified architectural element may be associated with the well (e.g.,
intersecting the well), and may be combined with fence data to result in a geobody representing
the architectural element in the representation. Moreover, predetermined characteristics of the
type of architectural elements identified may be employed, so as to inform the placement thereof

in the representation.
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[0021] Based certain factors, which are described in greater detail below, the geologist may
make correlations between signatures in well data from different, e.g., neighboring wells, which
may indicate that certain architectural elements intersect two or more wells. While honoring the
predetermined characteristics of the type of architectural element, the geologist may then rapidly
and ecasily expand the architectural element to intersect a second well, e.g., stretching or
extending a single instantiation of the architectural element between wells based on correlations
identified. = Moreover, when observations run contrary or otherwise deviate from the
predetermined characteristics of the architectural element, according to the present disclosure,
the characteristics may be updated, and/or a new or “local” type of architectural element, with its
associated characteristics, may be defined, for repeated use later.

[0022] Turning now to the now to the illustrated embodiments, Figure 1 illustrates a flowchart
of a method 100 for geological interpretation, according to an embodiment. The method 100
may begin by displaying a representation of a subterrancan domain and one or more wells
defined therein, as at 102. The representation may be, in one example, a visualization window
created wusing an exploration and production (E&P) software platform such as
SCHLUMBERGER PETREL® software. In other examples, other software platforms may be
employed, without limitation. In an embodiment, the representation may be a three-dimensional
visualization (e.g., depicted as a three-dimensional perspective on a two-dimensional display
screen, or in three-dimensions using any type of three-dimensional display technology).

[0023] In some examples, the method 100 may also include receiving input and constructing
the representation, e.g., through interaction with a geologist or another user. Such input may
include parameters describing one or more wells, such as, for example, well log data. The
representation may also include one or more fences constructed and extending between the wells.
A “fence” may refer to a sequence of wells, e.g., along a vertical plane or series of planes that
intersect two or more of the wells in the sequence. Before, during, or after such construction, the
representation may be displayed at 102.

[0024] With continuing reference to Figure 1, Figure 2 illustrates a representation 200, for
example, a visualization window (e.g., a three-dimensional visualization window), of a
subterranean domain, according to an embodiment. As shown, the representation 200 may be a

three-dimensional view, and may include one or more wells (three are shown: 202, 204, 206).
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[0025] Such a three-dimensional view may allow the visual depiction of multiple fences. In
the example illustrated, the representation 200 also includes fence portions 208, 210 extending
between the wells 202-206. The fence portions 208, 210 may be part of the same fence, and may
generally extend along a collinear path in plan view, or may define an angle therebetween, as
shown. Further, the fence portions 208, 210 may contain interpreted, modeled, and/or seismic
data regarding a planar region extending between the wells 202-206. In some cases, this data
may be represented, e.g., using lines, colors, dashes, etc., in the display of the fences 208, 210 in
the representation 210. In other embodiments, the fences 208, 210 may be omitted or included
according to indicated user preferences, for example.

[0026] Referring again to Figure 1, the method 100 may proceed to receiving a selection of a
type of architectural element, as at 104. Architectural elements may be used in architectural
element analysis, which is a system of developing a relatively location-agnostic classification of
depositional systems. An architectural element may be associated with a distinctive assemblage
of lithofaces; thus, when such assemblage of lithofacies is identified, the existence of the
associated architectural element may be inferred. Between such lithofacies, there may in turn be
distinctive relationships, such as an alternation or sequence. Since there may be a
correspondence between well-log signatures and lithofacies, an architectural element may be
defined by a high-resolution inspection of the well data. In various embodiments, the selection
may be received at 104 via user interaction with an interface and an input peripheral, such as a
mouse click, keystroke, gesture, voice command, etc. For example, one or more (e.g., a series
of) drop-down menus may be displayed, allowing a user to navigate to a desired architectural
clement.

[0027] Figure 3 illustrates an example of a well section window 300, which may include well
data such as one or more well logs (three are shown: 302, 304, 306), according to an
embodiment. In at least one embodiment, the well logs 302-304 may each be collected at one of
the wells 202, 204, 206, and may be, for example, gamma-ray well logs. Further, the well logs
302, 304, 306 may have certain signatures. For example, the well log 302 may include
signatures 308, 310, which, to a geologist (or another automated or human interpreter), may
provide an indication of a “well top,” which may serve as a boundary of an architectural element
of the subterrancan domain. For example, the signatures 308, 310 may define an interval 312

that likely includes an architectural element.
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[0028] The well section window 300 may be a quasi-spatial representation of the wells 202-
206. Accordingly, the well logs 302-306 of the well section window 300 may be illustrated
using different depth scales (e.g., vertical axis). Further, in some cases, the well logs 302-306
may be misaligned or “slipped” relative to one another, for a variety of reasons, such as to show
a correlation between signatures. The space between the well logs 302-306 may be indicative of
formation volume along the fence portions 208, 210 between the wells 202-206.

[0029] Using the well logs 302-306 and/or other data available, a geologist (or any other user)
may determine that the interval 312 includes a particular type of architectural element, and may
provide an indication of such, which, in the method 100, may be received at 104, as noted above.
As indicated in Figure 4, before, during, or after such selection of the type of architectural
clement at 104, the user may also identify the interval 312 in the well log 302 where the selected
type of architectural element is observed, which may be received in the method 100, as at 106.
In some cases, this may be referred to as “painting” the interval 312. In the illustrated case, the
painted interval 312 is in the well log 302, which is associated with the first well 202. Such an
indication may be received via one or more drop-down menus, radio buttons, keystrokes, etc.
[0030] Once a type of architectural element and interval has been identified, inferences may be
made about the size and morphology of the architectural element in the subterrancan domain.
This may allow rendering of a two- or three-dimensional geobody 220, indicating the
architectural element in the representation 200, as shown in Figure 5. To reach such inferences,
the method 100 may include determining one or more characteristics of the selected type of
architectural element, as at 108. In a specific embodiment, this may include referring to a library
of types of architectural elements, as at 110. In particular, such a library may include a table
and/or other database structure, which may link or otherwise associate one or more (e.g., a
variety) of types of architectural elements to one or more characteristics associated therewith.
[0031] An example of such a library may be as follows, however, again, it will be appreciated
that any database structure, e.g., table, etc. may be employed for the library, e.g., as stored in a
computer-readable medium such as volatile or non-volatile memory, a hard disk, etc. Moreover,

the following list of architectural elements is not to be considered exhaustive.
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TABLE 1: Library of Architectural Element Characteristics

Architectural Element Lithofacies Geometry & relationships

Channel Any Finger, lens or sheet; concave-up erosional
base; scale & shape highly variable

Gravel bars & bedforms Gravelly Lens, blanket; usually tabular bodies;
commonly interbedded with Sandy bedforms

Sandy bedforms Sandy Lens, sheet, blanket wedge; occurs in channels
or as crevasse splays

Foreset macroforms Sandy Lens resting on flat or channeled base, with

convex-up upper surface
Lateral accretion deposits | Sandy-gravelly | Wedge, sheet, lobe

Sediment gravity flows Gravelly Lobe, sheet; typically interbedded with
Gravelly bedforms

Laminated sand sheets Sandy Sheet, blanket

Overbank fines Muddy, silty Thin to thick blankets; commonly interbedded
with Sandy bedforms

[0032] Based on these characteristics and the identified interval 312, the method 100 may
include defining an architectural element in the representation 200 of the seismic domain, as at
112. Such a defining process may include extrapolation based on the characteristics, in order to
produce, ¢.g., a three-dimensional body 220 in the representation 200. For example, the method
100 may include, e.g., as a default, assuming that the intersection with the well 202 associated
with the identified interval 310 is at the center of the architectural element. Further, the method
100 may rely on an intersection with one or more fences 208, 210 to draw the architectural
element in the representation 200.

[0033] The method 100 may then proceed to displaying the defined architectural element in the
representation 200, as at 114. As noted above, this may result in the three-dimensional geobody
220 of Figure 5, which is illustrated as centered on the first well 202, with which it is associated.
The depicted geobody 220 may honor the size and morphology of the geobody 220, e.g., as
defined using the characteristics of the architectural element. In other embodiments, however,
the depicted geobody 220 may be an approximation of the geobody 220 form, for example, a
depiction of a convex hull of the geobody 220. The convex hull may result in a “blob” shaped
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depiction of the geobody 220, which may provide an area of the subterrancan domain in which
the architectural element fits, e.g., neglecting recessed portions of the architectural element.
[0034] Considering the well logs 302, 304, 306 further, if the user or processor observes
additional architectural elements, the method 100 may loop back to receiving the selection, as at
104 and proceed through the subsequent aspects of the method 100, e.g., iteratively. Such
iteration may continue until no further architectural elements are observed. This may result in a
plurality of geobodies (like the geobody 220) being displayed in the representation 200.

[0035] In some cases, onc or more of the characteristics of the one or more of the architectural
clements may be modified, as at 116. For the sake of illustration, the first architectural element
is described as being modified herein, but it will be appreciated that such modification may apply
to any architectural element defined and displayed according to an embodiment of the method
100.

[0036] For example, the architectural element, displayed as the geobody 220 in Figure 5 may
be identified as intersecting another well, such as, for example, the second well 204.
Accordingly, considering Figure 8, there is shown a flowchart of an example of modifying the
architectural element, as at 116 (Figure 1). The modification processor 116 may begin by
receiving an identification of an interval of a second well where the architectural element is
located, as at 600. The architectural element identified at 600 may also be associated with
another well, e.g., the first well 202. For example, referring to Figure 7, interval 700 may be
identified in well log 304, which, as noted above, is associated with data collected from the
second well 204.

[0037] The modifying process 116 may then proceed to defining a second instantiation of the
architectural element at the interval 700 in the well data 304 associated with the second well 204,
as at 602. For example, a second geobody associated with the third well 206, at the interval 700,
may be formed. The first and second instantiations of the architectural element may then be
connected together, as at 604, e.g., to create a single amalgamation of the first and second
instantiations, with the amalgamation honoring the one or more characteristics of the type of
architectural element, while extending between the two wells 204, 206. Moreover, in some
cases, the shape of the first instantiation and/or the shape of the second instantiation may be

modified, as at 606 to effect such amalgamation.
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[0038] In a specific embodiment, the amalgamation of the first and second instantiations may
include changing the display thereof to a convex hull, from a shape that generally honored the
characteristics of the architectural element(s). The convex hulls, as mentioned above, are related
to, but may not entirely honor, the characteristics of the architectural element. Further, a
thickness-to-width ratio of the architectural element may be modified to support the connection.
The method 100 may then adjust the representation, so as to display the architectural element in
its new form, extending between the two wells 206, 208.

[0039] Figure 8 illustrates the geobody 220, representing the architectural element, extending
between the first and second wells 204, 206, according to such a process. In another example, a
user may select and drag the geobody 220, which may stretch the geobody 220, such that it
intersects the second well 204. In some cases, this may occur in conjunction with receiving an
indication of the interval 700, such that the representation 200 may be modified, e.g., in real-
time, responsive to user input. It will be appreciated that this stretching/amalgamation process
may be repeated such that the architectural element intersects three or more wells.

[0040] Figure 9 illustrates a flowchart of another modification process 116, according to an
embodiment. In this case, the modification process 116 may begin by receiving an instruction to
modify one or more of the characteristics of the architectural element, for example, based on an
observed geology, as at 900. For example, the determination that one architectural element
exists may influence the determination of the characteristics of another, e.g., adjacent
architectural element. This may become apparent when the architectural element is depicted in
the representation 200 (e.g. as the geobody 220), which provides a convenient way to organize
the catalogue of architectural elements interpreted to be in the subterrancan domain. Such
instructions may be received via input peripheral devices, such as mouse clicks, keystrokes,
gestures, etc., and may be prompted or guided through the use of an interface displayed to the
user.

[0041] For example, there may be some parameters that may be appreciated based on
observations of the local subterranean environment, e.g., in view of identification of neighboring
lithofacies and/or architectural elements, which may call for deviations from the standard set of
characteristics provided by the library. Based on such information, one or more characteristics
associated with the type of architectural element may be modified, as at 902. In some cases,

such modifications may be stored for later use. For example, the characteristics associated with
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the type of architectural element may be modified. In another example, a new entry in the
database (library) of characteristics may be created, as at 904. Such new entry may provide a
local type of architectural element, which may be used for later instantiations.

[0042] In at least one example, the initial characteristics (left column of Table 2, below) may
be replaced or refined using certain observed characteristics (right column of Table 2, below).
As with Table 1, however, it will be appreciated that the following elements of the library are not
to be considered exhaustive or limiting. Libraries are contemplated including a subset of the

following elements, with or without combination with other elements not listed below.

TABLE 2: Library and Observed Properties

Library Observed
Shape (plan) Shape (plan)
Shape (longditudinal) Shape (longditudinal)
Shape (transversal) Shape (transversal)
Relative width/thickness, length/width Absolute width, length & thickness
Upper & lower width, length & thickness
bounds
Erosion priority Erosion priority
Orientation
Reference surface

[0043] Accordingly, embodiments of the present disclosure may provide a system and method
that provide a three-dimensional canvas for visualization and platform integration in geologic
interpretation and modeling. This may provide opportunities for refining interpretations such as
incorporation of non-sedimentary controls, such as faults and paleotopographic surfaces, co-
interpretation with seismic data, integration with seismic volume interpretation workflows, and
direct interpretation of object orientation and channel pathways, among other possibilities.

[0044] Embodiments of the disclosure may also include one or more systems for implementing
one or more embodiments of the method of the present disclosure. Figure 10 illustrates a
schematic view of such a computing or processor system 1000, according to an embodiment.
The processor system 1000 may include one or more processors 1002 of varying core (including
multiple-core) configurations and clock frequencies. The one or more processors 1002 may be
operable to execute instructions, apply logic, etc. It will be appreciated that these functions may
be provided by multiple processors or multiple cores on a single chip operating in parallel and/or

communicably linked together.
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[0045] The processor system 1000 may also include a memory system, which may be or
include one or more memory devices and/or computer-readable media 1004 of varying physical
dimensions, accessibility, storage capacities, etc. such as flash drives, hard drives, disks, random
access memory, etc., for storing data, such as images, files, and program instructions for
execution by the processor 1002. In an embodiment, the computer-readable media 1004 may
store instructions that, when executed by the processor 1002, are configured to cause the
processor system 1000 to perform operations. For example, execution of such instructions may
cause the processor system 1000 to implement one or more portions and/or embodiments of the
method 100 described above.

[0046] The processor system 1000 may also include one or more network interfaces 1006. The
network interfaces 1006 may include any hardware, applications, and/or other software.
Accordingly, the network interfaces 1006 may include Ethernet adapters, wireless transceivers,
PCI interfaces, and/or serial network components, for communicating over wired or wireless
media using protocols, such as Ethernet, wireless Ethernet, etc.

[0047] The processor system 1000 may further include one or more peripheral interfaces 1008,
for communication with a display screen, projector, keyboards, mice, touchpads, sensors, other
types of input and/or output peripherals, and/or the like. In some implementations, the
components of processor system 1000 need not be enclosed within a single enclosure or even
located in close proximity to one another, but in other implementations, the components and/or
others may be provided in a single enclosure.

[0048] The memory device 1004 may be physically or logically arranged or configured to store
data on one or more storage devices 1010. The storage device 1010 may include one or more
file systems or databases in any suitable format. The storage device 1010 may also include one
or more software programs 1012, which may contain interpretable or executable instructions for
performing one or more of the disclosed processes. When requested by the processor 1002, one
or more of the software programs 1012, or a portion thereof, may be loaded from the storage
devices 1010 to the memory devices 1004 for execution by the processor 1002.

[0049] Those skilled in the art will appreciate that the above-described componentry is merely
one example of a hardware configuration, as the processor system 1000 may include any type of
hardware components, including any necessary accompanying firmware or software, for

performing the disclosed implementations. The processor system 1000 may also be
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implemented in part or in whole by electronic circuit components or processors, such as
application-specific integrated circuits (ASICs) or field-programmable gate arrays (FPGAs).
[0050] The foregoing description of the present disclosure, along with its associated
embodiments and examples, has been presented for purposes of illustration only. It is not
exhaustive and does not limit the present disclosure to the precise form disclosed. Those skilled
in the art will appreciate from the foregoing description that modifications and variations are
possible in light of the above teachings or may be acquired from practicing the disclosed
embodiments.

[0051] For example, the same techniques described herein with reference to the processor
system 1000 may be used to execute programs according to instructions received from another
program or from another processor system altogether. Similarly, commands may be received,
executed, and their output returned entirely within the processing and/or memory of the
processor system 1000. Accordingly, neither a visual interface command terminal nor any
terminal at all is strictly necessary for performing the described embodiments.

[0052] Likewise, the steps described need not be performed in the same sequence discussed or
with the same degree of separation. Various steps may be omitted, repeated, combined, or
divided, as necessary to achieve the same or similar objectives or enhancements. Accordingly,
the present disclosure is not limited to the above-described embodiments, but instead is defined
by the appended claims in light of their full scope of equivalents. Further, in the above
description and in the below claims, unless specified otherwise, the term “execute” and its
variants are to be interpreted as pertaining to any operation of program code or instructions on a

device, whether compiled, interpreted, or run using other techniques.
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CLAIMS

What is claimed is:

1. A method for geologic modeling, comprising:

receiving an identification of a type of architectural element in association with a first
well in a subterrancan domain, based at least partially on data collected from the first well;

determining one or more characteristics of the type of architectural element;

defining, using a processor, an architectural element of the type of architectural element,
in a representation of the subterranean domain and in association with the first well, based on the
one or more characteristics; and

displaying, using the processor and a display device in communication therewith, the

architectural element intersecting the first well in a model.

2. The method of claim 1, further comprising displaying the model as a three-dimensional
visualization, wherein displaying the architectural element in the model comprises displaying a
three-dimensional geobody in the three-dimensional visualization, wherein the geobody visually

depicts the one or more characteristics of the type of architectural element.

3. The method of claim 2, further comprising defining a fence intersecting the first well and
a second well, wherein displaying the geobody comprises displaying the geobody intersecting

the fence.

4. The method of claim 1, wherein defining the architectural element comprises centering

the architectural element on the first well and intersecting a fence with the architectural element.

5. The method of claim 1, further comprising:
receiving an identification of the architectural element in association with a second well
in the subterrancan domain, based at least partially on data collected from the second well; and
extending the architectural element based on at least one of the one or more
characteristics, such that the architectural element intersects the first well and the second well in

the representation; and
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displaying the architectural element intersecting the first well and the second well and

extending therebetween.

6. The method of claim 1, further comprising:
receiving a modification instruction from a user via an interaction with the representation;
and

adjusting the architectural element based on the modification instruction.

7. The method of claim 1, wherein the data collected from the first well comprises a well

log collected from the first well.

8. The method of claim 1, wherein determining the one or more characteristics comprises
obtaining the one or more characteristics from a database comprising a plurality of types of

architectural elements each associated with one or more characteristics.

9. The method of claim 1, further comprising:

defining and displaying a plurality of architectural elements, including the architectural
clement; and

modifying the architectural element based on one or more others of the plurality of

architectural elements.

10. The method of claim 1, wherein the architectural element is selected from the group
consisting of channels, gravel bars and bedforms, sandy bedforms, foreset macroforms, lateral

accretion deposits, sediment gravity flows, laminated sand sheets, and overbank fines.

11. A computing system, comprising:
ONe¢ Or MOre Processors;
a display device coupled with the one or more processors and configured to display an

image; and
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a memory system comprising one or more computer-readable media storing thercon
instructions that, when executed by at least one of the one or more processors, cause the
computing system to perform operations, the operations comprising:

receiving an identification of a type of architectural element in association with a
first well in a subterranean domain, based at least partially on data collected from the first
well;

determining one or more characteristics of the type of architectural element;

defining an architectural element of the type of architectural element, in a
representation of the subterranean domain and in association with the first well, based on
the one or more characteristics; and

displaying, using the display device, a three-dimensional geobody representing

the architectural element in a three-dimensional visualization.

12.  The system of claim 11, wherein defining the architectural element comprises defining
the architectural element as intersecting a fence with the architectural element, and wherein

displaying the architectural element comprises displaying the geobody intersecting the fence.

13.  The system of claim 11, wherein the operations further comprise:

receiving an identification of the architectural element in association with a second well
in the subterrancan domain, based at least partially on data collected from the second well; and

extending the architectural element based on at least one of the one or more
characteristics, such that the architectural element intersects the first well and the second well in
the representation; and

displaying, using the display device, the geobody intersecting the first well and the

second well and extending therebetween.

14.  The system of claim 11, wherein the operations further comprise:
receiving a modification instruction from a user via an interaction with the representation;
adjusting the architectural element based on the modification instruction; and

adjusting the geobody in the model based on the adjustment to the architectural element.
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15.  The system of claim 11, wherein the data collected from the first well comprises a well
log collected from the first well, and wherein the operations further comprise displaying the well

log in a well section window.

16. The system of claim 11, wherein the model is a three-dimensional visualization of the

subterranean domain.

17.  The system of claim 11, wherein determining the one or more characteristics comprises
obtaining the one or more characteristics from a database comprising a plurality of types of

architectural elements each associated with one or more characteristics.

18. The system of claim 11, wherein the operations further comprise:
defining a plurality of architectural elements, including the architectural element;
displaying a plurality of geobodies, including the geobody, wherein respective geobodies
represent respective architectural elements; and
modifying the architectural element based on one or more others of the plurality of

architectural elements.

19. The system of claim 11, wherein the architectural element is selected from the group
consisting of channels, gravel bars and bedforms, sandy bedforms, foreset macroforms, lateral

accretion deposits, sediment gravity flows, laminated sand sheets, and overbank fines.

20. A non-transitory computer-readable medium storing instructions that, when executed by
one or more processors, cause the one or more processors to perform operations, the operations
comprising:

causing a display device to display a three-dimensional visualization of a subterranean
domain, the visualization including representations of a plurality of wells and a fence intersecting
the plurality of wells;

causing the display device to display a well section window including well logs collected

in the plurality of wells, wherein the well logs are displayed in a quasi-spatial relationship;
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receiving an indication of an interval in one of the well logs displayed in the well section
window, the interval being associated with a first well of the plurality of wells;

receiving an identification of a type of architectural element in association with the
interval,

determining one or more characteristics of the type of architectural element;

defining an architectural element of the type of architectural element, using the one or
more characteristics of the type of architectural element; and

causing the display device to display a three-dimensional geobody intersecting the first
well and the fence, at least partially in the interval, and visually representing one or more of the

characteristics of the architectural element.

21. A non-transitory computer-readable medium storing instructions that, when executed by
one or more processors, cause the one or more processors to perform a method according to any

of claims 1-10.

22.  The method of any of claims 1-10, further comprising displaying the model as a three-
dimensional visualization, wherein displaying the architectural element in the model comprises
displaying a three-dimensional geobody in the three-dimensional visualization, wherein the

geobody visually depicts the one or more characteristics of the type of architectural element.

23.  The method of any of claims 22, further comprising defining a fence intersecting the first
well and a second well, wherein displaying the geobody comprises displaying the geobody

intersecting the fence.

24, The method of any of claims 1-10, 22, and 23, wherein defining the architectural element
comprises centering the architectural element on the first well and intersecting a fence with the

architectural element.

25. The method of any of claims 1-10 and 22-24, further comprising;:
receiving an identification of the architectural element in association with a second well

in the subterrancan domain, based at least partially on data collected from the second well; and
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extending the architectural element based on at least one of the one or more
characteristics, such that the architectural element intersects the first well and the second well in
the representation; and

displaying the architectural element intersecting the first well and the second well and

extending therebetween.

26.  The method of any of claims 1-10 and 22-25, further comprising:
receiving a modification instruction from a user via an interaction with the representation;
and

adjusting the architectural element based on the modification instruction.

27. The method of any of claims 1-10 and 22-26, wherein the data collected from the first

well comprises a well log collected from the first well.

28.  The method of any of claims 1-10 and 22-27, wherein determining the one or more
characteristics comprises obtaining the one or more characteristics from a database comprising a

plurality of types of architectural elements each associated with one or more characteristics.

29.  The method of any of claims 1-10 and 22-28, further comprising:

defining and displaying a plurality of architectural elements, including the architectural
clement; and

modifying the architectural element based on one or more others of the plurality of

architectural elements.

30. The method of any of claims 1-10 and 22-29, wherein the architectural element is
selected from the group consisting of channels, gravel bars and bedforms, sandy bedforms,
foreset macroforms, lateral accretion deposits, sediment gravity flows, laminated sand sheets,

and overbank fines.

31.  The system of any of claims 11-19, wherein defining the architectural element comprises

defining the architectural element as intersecting a fence with the architectural element, and
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wherein displaying the architectural element comprises displaying the geobody intersecting the

fence.

32.  The system of any of claims 11-19 and 31, wherein the operations further comprise:
receiving an identification of the architectural element in association with a second well
in the subterrancan domain, based at least partially on data collected from the second well; and
extending the architectural element based on at least one of the one or more
characteristics, such that the architectural element intersects the first well and the second well in
the representation; and
displaying, using the display device, the geobody intersecting the first well and the

second well and extending therebetween.

33.  The system of any of claims 11-19, 31, and 32, wherein the operations further comprise:
receiving a modification instruction from a user via an interaction with the representation;
adjusting the architectural element based on the modification instruction; and

adjusting the geobody in the model based on the adjustment to the architectural element.

34, The system of any of claims 11-19 and 31-33, wherein the data collected from the first
well comprises a well log collected from the first well, and wherein the operations further

comprise displaying the well log in a well section window.

35. The system of any of claims 11-19 and 31-34, wherein the model is a three-dimensional

visualization of the subterranean domain.
36. The system of any of claims 11-19 and 31-35, wherein determining the one or more
characteristics comprises obtaining the one or more characteristics from a database comprising a

plurality of types of architectural elements each associated with one or more characteristics.

37.  The system of any of claims 11-19 and 31-36, wherein the operations further comprise:

defining a plurality of architectural elements, including the architectural element;
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displaying a plurality of geobodies, including the geobody, wherein respective geobodies
represent respective architectural elements; and
modifying the architectural element based on one or more others of the plurality of

architectural elements.

38. The system of any of claims 11-19 and 31-37, wherein the architectural element is
selected from the group consisting of channels, gravel bars and bedforms, sandy bedforms,
foreset macroforms, lateral accretion deposits, sediment gravity flows, laminated sand sheets,

and overbank fines.
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