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PE vs. Phi (D+N)/2 by Lithofacies

Dotplot of ILD vs Lithofacies
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Boxplot of (DPHI+NPHI)/2 vs Lithofacies Histogram of GR
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Cross validation performed on different network size and dampin . . . L TidalFia
parameters with opbjective function and mad parameter, which ,F; rr?ean Color-filled cross section of interpolated A) Structural map of St. Louis Limestone, s —

. - *

| 'I' . | absolute difference between the predicted and actual facies number. lithofacies between well L. E. Nordling 1 and constructed from wells surrounding Big Bow L

2 a3 5 ‘ Neural network model (size=35, damping =0.05) was selected for Federal Land Bank 5-21 with predicted and Sand Arroyo Creek fields. Outlines of Big
facies prediction. lithofacies curves. Quartz-rich carbonate Bow and Sand Arroyo Creek are shown. B)

Determined predictor variables (GR, ILD, ILM, PE, NPhi, DPhi) . . . grainstone (lithofacies 1) dominates in the St. Structural map of Fort Riley Limestone,

' | | i Predicted Lithofacies Results for 10 Key Cored Wells . . . . . -
models. The size of network and damping parameters were Model With PE Curves Louis A and B zones. Ooid grainstone showing the regional titting effect of the

optimized using cross-validation and repeat testing with whole (lithofacies 5) defines informal reservoir Laramide Orogeny. C) Restored structural

training data and randomly chosen partial data sets. intervals “A” through “D”. Predicted lithofacies ~ map of St. Louis Limestone constructed after o [ ——__a
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curves were integrated with log marker and removing the tilting effect of the Laramide s 2rts 4
patterns to correlate St. Louis Limestone zone  Orogeny. Outlines of Big Bow and Sand

: : : 3060 3560 5680 - 1 - A) Stochastic facies model using object-based simulation, St. Louis Limestone. B) Three-dimensional cut slices at X axis (1,
Predicted Lithofacies Scorecard (Counts) for tops. Interpreted flooding surfaces shown as Arroyo Creek are shown. D) Isopach map of . . . . _ . .
10 key trained wells with PE Curve é dashed lines. Facies distribution between St. Louis Limestone calculated from original 26, 51,76, 101, 126) and Y axis (1, 22, 43); C) Top view ot 5t. Louis B zone, layer = 38. Vertical exaggeration 1s 40.
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Predicted Facies Probability Predicted Lithofacies Plot Observed Core Lithofacies

wells based on simple 2D interpolation. structural top and base surfaces of St. Louis
Limestone.

Predicted Facies Absolute Counts Accuracy

ranc ithin 1 Within
Total Accuracy within facies

96.50%
92.56%
70.37%
77.83%
90.82%
81.72%

2 - A) Stochastic simulation of distribution of tidal flat facies in the St. Louis Limestone; B) Zoom-1n view showing detailed
distribution of tidal flat facies; C) The cross section at X=122. The modeled tidal flat deposit occurs as relatively thin layers that
are more laterally persistent than other two facies. The content of tidal flat deposit decreases from the bottom to the top within
each zone, which may indicate of transgression and then agradation of shallow marine facies. Tidal flats preferentially
accumulate 1n the structure lows. Three-dimensional fence diagram at X axis (1, 26, 51, 76, 101, 126) and Y axis (1, 22, 43). X
Vertical exaggeration is 40. dopost
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Actural Facies

depth (ft)

Propotion 1,03 509 102.33% 80.25% 87.78% (100.97%)98.39% Absolute Within 1 #Pred/#A S
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The results of model with network size (number of hidden layers) — zone D through zone A. Eolianite deposits show a back-stepping pattern. Three-dimensional fence diagram at X axis (1, 26, 51,

35 and damping parameter 0.05 for 10 key wells with PE log. The . w = * l / o | SR 76, 101, 126) and Y axis (1, 22, 43). Vertical exaggeration is 40
) bSOI ute accura Cy fo r th iS mod el iS 91 % _ FO r a feW Wel IS with out A Probability 1 B Pro tg)é%i”ty 1 C Proba5b|l|ty _“ 3 | Y ’ ’ ’ ’ . gg .

w Lithofacies1 M Lithofacies2 Lithofacies3 w Lithofacies1 W Lithofacies? Lithofacies3 w Lithofacies1 M Lithofacies2 Lithofacies3 I

Backdground

3 - A) Stochastic simulation of distribution of eolianite deposits of St. Louis Limestone; B) Zoom-in view showing the detailed | e
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distribution pattern of eolianite deposits; C) The cross section at X=63. The content of eolianite complexes increases from the

5860 |

P E CU rve, the reSU |tS deCreased bUt an a bSOI Ute aCCU ra Cy Of Lithofacies4 M Lithofacies5 m Lithofacies6 Lithofacies4 M Lithofacies5 m Lithofacies6 Lithofacies4 M Lithofacies5 m Lithofacies6 SUbgrid_4

approximately 85% was still attained.

4 - A) Stochastic facies model of oolitic deposit complex and cemented oolitic deposits of zone B, St. Louis Limestone; B)
Stochastic facies model of oolitic deposit complex and cemented oolitic deposits of zone C, St. Louis Limestone; C) Stochastic
facies model of oolitic deposit complex and cemented oolitic deposits of zone D, St. Louis Limestone. Oolitic deposits
accumulate on the local highs surrounding the embayment. Vertical exaggeration 1s 40.

Subgrid_3

Subgrid_2

wa T 1Oy

Subgrid_1

_ _ | | | | S - A) Stochastic simulation of distribution of ooid deposit complexes (lithotfacies 5 and 6) and cemented oolitic deposits
Three-dimensional fence diagram through the modeling grid at X axis (1, 26, (lithofacies 6) of St. Louis Limestone. Oolitic complexes show an agradational pattern accumulating along the edge of the

1 . . . 51, 76, 101, 126) and Y axis (1, 22, 43), showing four subgrids with the deeper embayment in south; B) Zoom-in vi howing detailed distributi tt f ted oolitic d its (red) withi
Kansas Geological Survey, University of Kansas. Lawrence, KS , 1O, : | ) 44, 49), _ P y uth; oom-in views showing detailed distribution pattern of cemented oolitic deposits (red) within
, J | y y blocked w_ells.. Facies curves are displayed on the wells. Vertical the oolitic complexes (blue); C) The cross section at X=122, showing that cementation of oolitic deposits tends to occur at the T ——
Present Address: Chevron Energy Technology Company, San Ramon, CA exaggeration is 40. edges of shoal complexes. Shoal complexes are largely absent on the high in the northwest corner of the study area and in the I°°““°°°mp'e* p 0 Fes a0

’ Department of Geology, University of Kansas, Lawrence, KS deeper parts of the study area to the south. Oolitic complexes display a progradational pattern within each zone. Three- —— e
dimensional fence diagram at X axis (1, 26, 51, 76, 101, 126) and Y axis (1, 22, 43). Vertical exaggeration is 40.
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