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New analogue database interfaces

Newly developed interfaces for interrogation of geological analogue databases:
» created in-house by our research groups: no paid subscription required to active sponsors;

+ deployed as cloud-based applications: can be opened in a web browser — no specialized
software required;

» access to data from over 900 analogue studies of clastic successions and modern systems;
« analogue data on geometry, proportions and spatial relationships of sedimentary units;

+ extensive set of analogue filters: select relevant analogues to subsurface successions by finding
similar depositional systems and filtering on metadata;

» graphical charting capabilities: graphs and tables are updated on the fly as analogues are
filtered;

» ability to download summary data for the selected analogues;

+ modular design: the applications can be expanded through the addition of extra functionalities to
suit user requirements (e.g., variogram modelling, volume calculations).

Access the new database apps here (use of browsers Chrome or Edge recommended):

Fluvial Architecture Knowledge Transfer System

7NN

T clastics.shinyapps.io/fakts

Database of Aeolian Sedimentary Architecture
www clastics.shinyapps.io/dasa

Shallow-Marine Architecture Knowledge Store
L clastics.shinyapps.io/smaks

Deep-Marine Architecture Knowledge Store

@ clastics.shinyapps.io/dmaks

Databases storing data on clastic sedimentary architectures that can be applied to
reservoir characterization and prediction. The databases serve as tools with which to:

generate quantitative facies models for subsurface successions;
guide well correlation of clastic sedimentary bodies;
condition object- and pixel-based stochastic reservoir models;

predict the likely heterogeneity of geophysically imaged geobodies;
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New 2023 clastic analogue database apps: a quick guide

The new interfaces to FAKTS, DASA, SMAKS and
DMAKS consist in cloud-based applications
developed in-house by our research groups: they can
be opened on any device with a web browser, and do
not require installation.

The database apps allow users to browse the
geological analogues, apply filters to the databases,

Step 1:

open app in a browser selecting links to the right and log on using your credentials

Step 2:

display analogue data in summary tables and charts
that are updated in real time, and download filtered
summary datasets.

This document demonstrates the functionalities of the
apps, and illustrates how to select analogues and
produce database outputs quantifying sedimentary
heterogeneity at different scales of observation.
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apply globalfilters to the database (e.g., on depositional setting), and check the resulting list of filtered analogues

Step 3:

select the scale and type of sedimentary unit of interest, and the type of output desired

Step 4:

apply filters to specific queries if needed (e.g., select outputs on particular element types)

Step 5:

adjust chart settings if necessary, retrieve outputs as graphs and tables, and download required data
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s://dastics shinyappeio/dmaks/ w_bd 129244

DMAKS analogue summary

De al setting

marine, lacustrine, undefined  ~

ri
Continental-margin type

active margin (convergent), activ =

Tectonic setting

extensional, convergent, strike-sl ~

Basin type Latitude study

Case study © ) type Age base
nascent ocean basins and contini =
Late Pleistocene deposits offshore East Corsica, 4251 9.85  recent Upper
Physiographic setting Golo turbidite system Pleistocene
slope, ramp, basin plain, undefin ~
Topographic confinement
Ross Sandstone, Loop Head Peninsula and 5251 967  anclent Bashkirian
confined, frontally confined, later ~
Ballybunnion, Ross Formation
Channel-levee system, DeSoto canyon, Joshua 20.02 8750 recent Middle
system, NE Gulf of Mexico Pleistocene
Channel complex, Popo Fault Block, Brushy Canyon 31.76 -10479  ancient  (Guadalupian)

Formation

Channel dimensions, by McHargue et al., 2011

Channel gradients, continental slope of the Niger
Delta, by McHargue et al,, 2011

Above. Landing page of the new DMAKS app.

@& C @ & 8 =

New in 2023

improved
performance

download
functionality

more data

ANTARCTICA

Leafiet| ® OpenStrestidsp contributors ® CARTO

Agetop Setting  Data sources
{Holocene) marine  Deptuck, M. E., Piper, D. J. W., Savoye, B. and Gervais, A., 2008, Sedimentology
Gervais, A, Savoye, B., Mulder, T. and Gonthier, E., 2006, Marine and Petroleum Geology
Gervais, A, Mulder, T, Savoye, B. and Gonthier, E., 2006, Geo-Marine Letters
Pichevin, L, Mulder, T., Savoye, B., Gervais, A, Cremer, M. and Piper, D. J. W., 2003, Geo-Marine Letters
Prelat, A, Covault, J. A, Hodgson, D. M, Fildani, A. and Flint, . 5., 2010, Sedimentary Geology
Bashkirian marine  Pyles, D. R., 2007, Atlas of Deep-Water Outcrops
Pyles, D. R., 2007, Atlas of Deep-Water Outcrops, CD-ROM
Pyles, D. R, Strachan, L. J. and Jennette, D. C., 2014, Geosphere
Upper marine  Posamentier, H. W., 2003, Marine and Petroleum Geology
Pleistocene
(Guadalupian)  marine  O'Byme, C. J., Barton, M. 0., Prather, B., Pirmez, ., Sylvester, Z,, Commins, D. and Coffa, A., 2007, Atlas of Deep-Water

Outcrops

McHargue, T., Pyrcz, M. J., Sullivan, M. D., Clark, J. D., Fildani, A, Romans, B. W., Covault, J. A., Levy, M., Pasamentier, H. W.
and Drinkwater, N. J., 2011, Marine And Petroleum Geology

McHargue, T., Pyrcz, M. J., Sullivan, M. D., Clark, J. D, Fildani, A, Romans, B. W., Covault, J. A, Levy, M., Posamentier, +
and Drinkwater, N. J., 2011, Marine And Petroleum Geology
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New 2023 clastic analogue database apps: analogue selection

Apply global filters to the database (e.g., on depositional setting), and check the resulting list of filtered analogues

FAKTS

W Analogues

Y Analogue filters

Select the ‘analogues’ tab to display a summary of the analogue studies matching the

set offilters applied.

FAKTS analogue summa

+ ICELAND
8

DENMARK
||

FINLAND

BELARUS

Zoomable map displaying the location of analogue
‘subsets’ of the filtered datasets; click on the spots for
summary information.

-,

RUSSIA

o

Basin: Unegt Basin

Dataset Data Quality Index M Ao Unit Bayanshiree Fm
Sl 1A AZAKHSTAN Sl
» K. A ST,
¥ A W B & C FRANC .\AANIA o
Depositional setting LY BULGARIA “
UZBEKIShaN NORTH
Alluvial fan, Fluvial fan, Alluvial v ~ s GREECE TURKEY ERIEENISE b 0 . KSDHLA
Q@ 0
River pattern TUNISIA SYR‘AI R AF(EI\ANIS‘, EHIN
M.CO .:DAN .
Braided, Meandering, Anastomos ~ ALGERIA
. - HBYA - EcveT Q;“UD‘ UNITED
RABIA ARAB SH __TAIWAN
Drainage pattern £l orrakia il e Leaflet |@ Opensireetilap contributors @ CARTO
Tributary, Distributary, Anastomc ~ Year  Authors Geographic location Basin Age base Age top Case study
1988 Miall A. D. USA, SW Colorado Sinemurian Toarcian Kayenta Fm.
Tectonic setting
2008  Amorosi A., Pavesi M., Ricei Lucchi M., N Italy Po Basin lonian Holocene Quaternary Po Basin
Extensional, Convergent, Strike-s ~ Sarti G., Piccin A
n 2001 Dal le M. u S Utah Kail its Basi T i (= i Straight Cliffs Fm.
Basin type alrymple SA, 3 aiparowits Basin uronian ampanian raight Cliffs Fm
e . 2003 Carter D. C. Java Sea Asri Basin Chattian Aquitanian Talang Akar Fm.
Terrestrial rift valley, Continental ~
2008 Pranter M. J., Cole R. D., Panjaitan H., USA, W Colorado Western Interior Basin Campanian Campanian Lower Williams Fork Fm.
Longitudinal gradient Sommer N. K.
0-0.001%, 0.001-0.01%, 0.01-0.1% ~ 1984  JohnsonS. Y. USA, NW Washington,  Chuckanut Basin Ypresian Ypresian Bellingham Bay Mb., Chuckanut
North Cascades Fm.
Drainage-basin area (km?)
1997  Hjellbakk A N Norway, Varanger Barents Sea Basin Cryogenian Cryogenian Seglodden Mb., Basnaering Fm.
n 4000000 Peninsula
-:- 1993 Bristow C. S. Bangladesh Bengal Basin Holocene Holocene Brahmaputra (Jamuna)
| TrmendE e e 1997 Robinson J. W., McCabe P. J. USA, SE Utah Kimmeridgian Kimmeridgian Salt Wash Mb., Morrison Fm.
2004 TyeR.S. USA, N Alaska Holocene Holocene Colville
Mean annual discharge magnitude
2004  TyeR.S. USA, N Alaska Holocene Holocene Kuparuk
0-10 m3/s, 10-100 m3/s, 100-100( ~ .
2004 TyeR.S. USA, N Alaska Holocene Holocene Sagavanirktok
(Palaeo-)latitude range () 2000  Bridge J. S.,Jalfin G. A, Georgieff 5. M. S Argentina, San Jorge Basin Cenomanian Turonian Bajo Barreal Fm., Chubut Gp.
0-15, 15-30, 30-45, 45-50, 60-75, 7~ SR
1992 Jordan D. W.. Prvor W, A, USA. Holocene Holocene Mississippi

Summary table of selected FAKTS analogues
| |
| |
Global filters: these filters are used to select analogues of interest based on

their classifications and metadata, and applied to all the database outputs
throughout the app during the session.
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New 2023 clastic analogue database apps: extract analogue outputs

Select the tab corresponding to the rank of genetic unit of Then select the type of database
interest; these differ between databases: output thatis required:

SMAKS

W Analogues

nal tracts

| Architectural elements

W Analogues

4 Transitions

kil Geomorphic elements

rphic elements

Database outputs will now be displayed in the ‘chart’ and ‘table’ boxes of the main pane, on the right of the filters’
menu.

Toggle between tabs to display desired output
Analogue filter

Chosen output type Apply output-specificfilters

Depositional-element geometries /
Charts Element filters -

Thickness Width Width vs thickness

Depositional-element type
1000 Channel-complex hd
800
|4 Facies units Filter on element thickness {m)
. I 600 [ Enable slidebar filter {exclude undefined
W Analogue filters values)
£ 00 0.1 1000.0
Dataset Data Quality Index §
R p—— . |
Depositional setting Depositional-element width type
] : 5 ; o @ Truewidth
Alluvial fan, Fluvial fan, Alluvial vi = True and apparent width
. " s ras True, apparent and incomplete width
Selectall Deselect all
1 L | L 1 L ! s |
1e-01 1e+00 le+01 1e+02 1e+03
Fluvial fan Element thickness (m)
& Download summary statistics
Thickness Width W/T aspect ratio Summary statistics Chart settings .

Extensional, Convergent, Strike-s ~

Display thickness range (m):

Basin type Element Mean Thickness st. Min thickness Max thickness
type thickness (m) dev. (m) (m) (m) N 0.1 1000.0
Channel- 727 8.19 0.00 106.00 6688 ]
Longitudinal gradient complex
0-0.001%, 0.001-0.01%, 0.01-0.1% ~ Display width range {m): +
0.1 3000y
Download summary data Summary statistics Adjust chart settings 4“/
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New 2023 clastic analogue database apps: gallery

Architectural-element proportions

Total By analogue Charts
2v
Element type
| EN
[ ™
o
s=
| B3
P
Selectall Deselect all n o
™
| Ed
Meandering s | EJ
| B
[
Braided, Meandering, Anastomos «
Drainage pattemn
Tributary, Distributary, Anastome = Total By analogue Element-proportion summary
Tectonic setting Elementtype  Proportion  Total measured thickness (m) N
Extensional, Convergent, Strike-s = AC 0.03 200 24
Basin type cH au 0800 74
R .02 s100 30

Terrestrial ift valley, Continental

Above. Example FAKTS output on average proportions
of architectural-element types in all selected analogues.
The app allows applying filters to the database on
attributes describing the depositional systems and on
metadata describing the datasets and the source
analogue studies.

Facies transitions

Total Charts

2w Transitional facies type

Dataset Data Qual

Facies type

BaBe Bc

Depositional setting

Alluvial fan, Fluvial fan, Alluvial vi =

River pattern

Braided, Meandering, Anastomas ~

Drainage pattern

&k Download transition statistics
Tributary, Distributary, Anastomg =

Tectonic setting

Extensional, Convergent, Strike-s =

Basin type

C C 12 0.03
Terrestrial ift valley, Continental =
e 3 2 007

Above. Example FAKTS output on facies-unit transition
statistics describing trends in facies organization, shown
as summary table and heat map. The outputs can be
filtered employing global filters applied to all presented
outputs in the session, as well as using filters that are
specific to a particular type of output: in this example,
facies transitions can be filtered on the type of
architectural or depositional elements being
characterized.

Total Facies-transition summary

Facies1  Facies2  Count Transition probability

https://frg.leeds.ac.uk/

https:/itrg.leeds.ac.uk/

Below. Example DMAKS output on the geometry of
architectural elements classified as ‘terminal deposits’ (lobes
and sheets). Database outputs are presented in two boxes, for
charts and tables. In each of these boxes, users can toggle
between tabs designed to present different output types; in this
example: thickness, width, length, aspect ratios and scaling
relationships for elements of different types. The summary
statistics can be downloaded by clicking on the download
buttons in the chart panels.

Architectural-element geometries

Width vs thickness

Thickness Width Length

Length vs width

width (m) - any width

Element

Length vs thickness

Charts

& Download summary statistics

Element thickness (m)

Element filters

Object type

any type A

Architectural-element general style

any type =

Architectural-element general type

terminal deposit -

any type
channel

levee

scour

lateral splay

terminal deposit

mass transport deposit

iy type

Highest-order hierarchy

Parent-element peneral tuna

Below. Example FAKTS output on the proportion of different
types of facies units in the filtered analogues, and for selected
types of depositional and/or architectural elements. The
interface enables the extraction of outputs that quantify the
variability in sedimentological properties, which are especially
suited to the assessment of uncertainty — in this specific case
on net-to-gross ratios, for example.

Facies proportions
Total  Byanalogue

2w

Facies propertion

Charts

Facies type

STECgeEL

Facies type

& Download data

Total By analogue

Fadestype  Proportion  Total measured thickness {m}

e 0.00 96.63

),

Facies-proportion summary

561

Dataset filters

Depositional-element type

Allelement types -
o Architectural-element type
Alelementtypes =

All element types
Datatype-t CH
® 10vertic
20 panel
20 plantc

3Dorpse D

A
£

Datatype-ai o
1Dvertics
20, pseuda3D or 30

Chart settings
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New 2023 clastic analogue database apps: gallery

Right. Example DASA output
on the geometry of geomorphic
elements: length vs relief of
dunes. Frequency distributions
can be plotted as boxplots and
histograms; relationships
between properties can be
visualized by means of
scatterplots; summary statistics
are also reported and can be
downloaded as CVS files.

Architectural-element geometries

Thickness. Width Length

Dataset Data Quality Index

count

¥a¥B ¥

Depositional setting

Alluvial fan, Fluvial fan, Alluvial v: =

River pattern

Dataset Data Quality Index
B:We Bc
Analogue type

« modern |« ancient

Tectonic setting

passive_margin, intracratonic, fo =

Subsidence rate

undefined, <10 mm/kyr, 10-100 7 ~

Climatic regime

icehouse, greenhouse, mixed, un ~

Palaco-) latitude ()

Width vs thickness

Length vs thickness

Geomorphic-element geometries

Relief  Width  Length  Planformarea  Widthvsrelief  Lengthvs relief Element filters

Length vs width Spacing Charts Landform origin

any type -

Aeolian element type

r dune s

any type

draa

dune
sandsheet_undifferentiated
sandsheet_zibar
sandsheet_streaks

interdune_undifferentiated

Element length (m} - any length

[0 Enableslidebar flter (exclude undefined
values)

0.1 1000.0

Element rél;ef (m}
Download summary statistics
+ bt Geomorphic-element width type
True width
True and apparent width
True, apparent and incomplete width

Drainage pattern

Right. Example FAKTS output
on the proportion of
depositional elements:
variability in the fraction of
channel vs overbank deposits in
the successions of braided
fluvial systems.

Elament width (m)

Dataset Data Quality Index
L4 ¥ B & C
Depositional setting

Alluvial fan, Fluvial fan, Alluvial v =

River pattern

selectall

Deselect all

Braided v

:
Left. Example FAKTS output
on the geometry of

Length s width Elementfilters architectural elements: width
Charts | 3@ immm....m. e distribution of lateral-accretion
barforms from meandering
ARCHITECTURAL-ELEMENT TYPES fl . I t
CH- aggradational channel fill uvia SyS ems.
DA - downstream-accretion macroform
LA - lateral-accretion macroform
DLA - downstreamy/lateral-accretion macroform
56 - sediment-gravity flow deposit
HO - scour-hollow fill
FF - floodplain fines
CS - crevasse splay
CR - crevasse channel
LV - levee
SF - sandy aggradational overbank
AC - abandoned-channel fill
LC - floodplain lake
C - coal body
-
‘
Depositional-element proportions
Total By analogue Charts Dataset filters
Data type - total proportions
i (@ 1D vertical
20 panel
2D planform
- 3D or pseudo3D
- Data type - analogue distributions
§ 1D vertical
go Element ijpe [ 20, pseudo3d or 30
=y B3 Floodplsin
g ES Channet-oomplex
£
w‘ ‘
Element type
Total By analogue Element-proportion summary Chart settings

Element type Proportion  Total measured thickness (m) N

https://frg.leeds.ac.uk/
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New 2023 clastic analogue database apps: gallery

Architectural-element proportions

Total By analogue By parent-element type Charts

Depositional setting

marine, lacustrine, undefs

Continental-margin type

active margin (convergent), activ ~

Tectonic setting

extensional, convergent, strike-sl ~

Basin type Total By analogue By parent-element type Element-proportion summary
Element type Proportion  Total measured thickness (m) N

Physiographic setting background 013 41335 @2

slope, ramp, basin plain, undefin + P 007 22024 19

Above. Example DMAKS output on total proportions of
architectural-element types in all selected analogues. The
app allows applying filters to the database on attributes
describing the depositional systems and on metadata
describing the datasets and the source analogue studies.

Architectural-element transitions

Total Charts

Transitional siement ype

Transition probability

Element type

Y Analogue filters

Dataset Data Quality Index

Total Element-transition summary

Element 1 Element 2 Ccount  Transition probability

ctonic setti
Backshore Beach 1 03
Extensional, Convergent, Strike-s

Backshore Shoreface 2 0.67

Basin type
P Bay Mouth bar 7 100

Above. Example SMAKS output on architectural-element
transition statistics describing the topology of
sedimentary units in 3D, shown as summary table and
heat map. The databases can be filtered applying global
filters to all presented outputs in the session, as well as
using filters that are specific to a particular type of output:
in this example, element transitions are filtered to display
data from lacustrine shallow-water systems.

Below. Example SMAKS output on the geometry of tidal sand
ridge geomorphic elements. Database outputs are presented
in two boxes, for charts and tables. In each of these boxes,
users can toggle between tabs designed to present different
output types; in this example: thickness, width, length, aspect
ratios and scaling relationships for geomorphic elements of
different types.

Geomorphic-element geometries

Relief Width Length Width vz relief Lengthvs relief Length vs width Charts Element filters

Geomorphic-element type

% o) sand ridgd -
E 3 Rip channel -
. Sabkha
£ Sand ribbon
3 . LS sundefined values)

. 3..‘_. *’ . Sand ridgs 1000.0
- _&V L) Sand wave
o 00 Sand
Cege and-wave complex
- Shelf offshore
s Sharefare ot

Elementwidth (m)

Relief  Width  Length  WHrstio  LHratie  LWratio Summary statistics Chart settings

Elementtype Meanl/Hmtio LjHmtiostdev. MinLfHrtio MaxlHrtic N Disptay relief range (m):
01 10000

Sand ridge 2527.82 3632.64 3194 2748101 114

Display width range (m}:

Below. Example DMAKS output on the proportion of facies
units in terms of Folk’s grainsize categories and sand-fraction
grainsize class, in the filtered analogues. Facies proportions
can obtained for different types of sedimentary structures and
can be filetered by element type.

Facies proportions

Grainsize Structures Charts Dataset filters

)|

Parent element type - general

anytype -

Grainsize class

Parent element type - detailed

any type -

Sedimentary-structure
classification

Sand-fraction grainsize

General | Lamination type

B

" Gransize class
[ -

proportion 0.05 0.10 0.15 0.20

& Download data

Grainsize Structures Facies-proportion summary Chart settings

Grainsize class  Sand grainsize  Proportion N
(M L 0.00 3
(g)s coarse 0.00 1
(gls very fine 0.00 1 o
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New 2023 clastic analogue database apps: gallery

Right. Example SMAKS output
on the geometry of depositional
tracts: shoreline trajectories in
the filtered shallow-marine
systems.

Parasequence geometries

Thickness

count

Dataset Data Quality Index
B Be Bc

Depositional setting

Marine | Lacustrine

sandbody thickness

Dataset
A wesB
Depositional setting

Marine | Lacustrine

Continental-margin type

Passive, Active, Transform, Undel ~

Tectonic setting

Extensional, Convergent, Strike-s =

[

Continental rift, Continental rise : =

Delta drainage-basin area (km?)

Sandbody length

Progradation angle

Depositional-tract geometries

Parent systems tract/parasequence set type

Any type] -

Any type
FSST
LST

ST

HST

Aggradational

Continental-margin type

Passive, Active, Transform, Undel =

Right. Example DMAKS output
on the geometry of facies units:
frequency distribution of the
thickness of planar-parallel
laminated sands or sandstones.

12403 18404
Parasequence shallow-waler sandbelt dip length (m)

W Analogue filters
Dataset Data Quality Index
MaAEe Mc
Depositional setting

marine, lacustrine, undefined =

Continental-margin type

active margin (convergent), activ =

Tectonic setting

extensional, convergent, strike-sl ~

Basin type

Facies geometries

Thickness width

count

[ Enableslidebar filter [exclude undefined values)

01 1000.0
S

Parasequence sandbody length types
True
True and apparent

Length

https:/itrg.leeds.ac.uk/
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Depositional-tract filters

Depaositional-tract type - scheme 1

Any type -

Depositional-tract type - scheme 2

Any type -

Depaositional-tract sandbelt type

Any type -

Filter on depositional-tract thickness (m)

[ Enable slidebar filter (exclude undefined values)

o1 1000.0
po——
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Left. Example SMAKS output
on the geometry of
parasequence-scale
sandbodies: dip length
distributions. Output-specific
filters can be applied to select
high-order parent sedimentary
units (e.g., systems tracts).
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New 2023 clastic analogue database apps: gallery

Right. Example DMAKS output
on the proportion of
architectural elements:
distributions in the fraction of
element types in different
stratigraphic intervals of the
chosen analogues.
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Right. Example DASA output
on the proportion of facies units:
heat map of the fraction of
types of sedimentary structures
(specifically, lamination type) in
a selected aeolian element type
(here, interdune deposits), in
the chosen analogues.
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Left. Example SMAKS output
Dataset fiters on the proportion of

architectural elements:
distributions in the fraction of
element types in specified
subenvironments (here, delta
front) of the chosen analogues.
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