[rociwars | JNDERSTANDING COMPUTER CONTOURING

"Explorationists conceive mineral deposits and contours In their minds and draw them with a hand guided by experience, data and aesthetics.
Someday, computers will be programmed to do as well."

by Stephen A. Krajewski, 1984

Computer Contouring _ Estimation Me'rhods ' Comparrison _of E_shmahon Methods: The Carson-Hamm Oil Fleld_ o cHL CH2 CH3 Hand Contouring HAND CONTOURED MAP #1- H1 HAND CONTOURED MAP #2- H2 HAND CONTOURED MAP #3: H3 HAND CONTOURED MAP #4- Ha
Contour maps are constructed to spatially Contour lines can be estimated by: The following diagram compares the The Carson-Hamm (C-H) Oil Field is located C-H FIELD, CAMPBELL COUNTY, WYOMING Davis Oil No. 1 ELEVATIONS FOR TOP OF MINNELUSA SANDSTONE The oldest hand contoured map was drawn
visualize data, to illustrate a surface, and to 1. Interpolating contour line locations in results of estimating a surface to the same on the eastern flank of the Powder River LEGEND Discovery well C-H FIELD, CAMPBELL COUNTY, WYOMING by Pieter Bruinss in 1584. The map shows
L S R i . o i M : THIS MAP WAS DRAWN BY AN EXPLORATION GEOLOGIST THIS MAP WAS DRAWN BY A PETROLEUM GEOLOGIST THIS MAP WAS DRAWN BY AN INDEPENDANT GEOLOGIST THIS MAP WAS DRAWN BY A SENIOR GEOLOGIST WITH
express geologic ideas or concepts. areas between existing scattered data data using different mathematical Basin in northeastern Wyoming, USA. O LOCATION O WATER - INJECTION o C-H ¥ 1l < depth contours in a section of the River WITH LESS THAN ONE YEAR OF EXPERIENCE WORKING WITH 8 YEARS OF EXPERIENCE IN POWDER BASIN WITH MORE THAN 30 YEARS OF EXPERIENCE IN POWDER MORE THAN 15 YEARS OF EXPERIENCE IN ROCKY
Computer contouring steps include: points. algorithms. The C-H Field was discovered when the @ OIL - PRODUCING ] WATER - SUPPLY FIELD L —_ Spaarne in Holland. FOR A NIGERIAN OIL COMPANY. EXPLORATION AND PRODUCTION. RIVER BASIN EXPLORATION AND PRODUCTION. MOUNTAIN OVERTHRUST EXPLORATION.
. . . . R . op
(D 1. Prepare data. Scattered data are 2. Extrapolating contour line locations in TRIANGULATION | JRVERSE Davis Oil #1 well was completed on January <)-DRILLED & ABANDONED oot SAcaLe ; i oot sacale Hand contouring methods include: e - s -
collected and entered into a database; a base areas beyond existing scattered data points. ocpz %Assfﬁr\égggb . a 30, 1967 at a depth of 7,681 feet. Scale: 1" = 4000 Date: 4-23-00 eol: SAK- o q Scale: 1" = 4000 Date: 4-23-00 eol: SAK- mechanical, parallel, equal spaced and Scale: 1" = 4000 Date: 4-23-00 eol: CZK Scale: 1" = 4000 Date: 4-23-00 eol: ITK Scale: 1" = 4000 Date: 4-23-00 eol: STK Scale: 1" = 4000 Date: 4-23-00 eol: ETK
- - N 2 o o 1 il
D: Z map is plotted; and edits are made. Interpolated and extrapolated values can Jeross o b ¥ g ¢ Fifty-eight additional wells have been drilled: . s s 3 Juaa] o s s s interpretive. . s s s . s . s s s . s s s
L D f— 2. Interpolate values. If triangulating, be calculated using two mathematical VIEWS) ot | Corve e, 44 dry holes, 6 producers, and 9 water wells. 20000 T B \20000 WYOMING 20000, e 2 2 a; Y0000 Rules covering hand drawing of contours 200007 2 3 2 o000 20000 Tt 320000 20000, 2 E 8 S 0000 200007 5 2 8 S o000
. . . . . L - -3681 = ] A ) L I
I_ D: select triangulation mehtod set up controls, methods: TREND The distance between wells varies between = [ o E— include: contour lines cannot cross or merge, L,mg\ - [ \"\m L K,m
. . . . - . . . -3500 —
:) Z :) and interpolate values. If gridding, select 1. Triangulation connects existing data KR'G'SG,_. S"L'N:% SURFA:% 175 and 6,000 feet with the average < Davis oil L e | ason 2 M4 and must close; contour lines are repeated “ L \
- R . K . . . o P o . N . R ] | |
< gridding algorithm; algorithm controls; points with triangles and then interpolates s s VAU S PR distance being 2,135 feet. Kelly bushing 15000 15000 AL fe] fe] o B 15000k T e oeoh C asse -ama Lisoco at slope changes; contours are separated by 15000 o 15000 15000 15000 000k 15000 000k 15000
o O grid/cell size and orientation; search area values between data points. SWOOTHCURVEWITH | SMOOTHCURVE | SwoOTH CLRvE BUT elevation and formation top and thickness o L — a constant vertical interval and the interval o0, 3600
E I | size, shape, and orientation; and number and 2. Gridding overlays a grid over the The following table summarizes common data were obtained from sonic and density o [ Rt Mgy X - ] should be small enough to see important I %
i i i . . . . i i i -3610 ~ -3606 . : EA 5%
location of scattered data points to be used. scattered data and uses a mathematical crirteria for comparing computer estimated logs which were available for all drillholes. I 3696 L ggqy -3607 (-3582 ] features; contour lines should be drawn % [ &
H H H . . . 10000 10000 I ﬁ\-—— 10000 -3622 o —3611 10000 . . 10000 10000 10000 10000 10000 10000 10000 10000
O 05 2 Values are then interpolated. equation to calculate values at grid cell results The C-H Field is approximately 8,000 feet = 4 L 61 _gmos ] smooth and not undulating (contour wiggles
. . . . . -3782 -3736 -3653
Q O 3. Construct and smooth contours. centers. Gridding algorithms allow both long and 4,000 feet wide. The pay sand Pl é b 3620 “-33e3 1 have meaning); contours are drawn based on L N . L
4. Edit contours by changing interpolation interpolation and extrapolation. I v e YECT varies from O to 51 feet thick with average R [ T m -sees 604350 experience, data and aesthetics. “ 2 “ i
O method and/or controls and recontouring, Triangulation is a direct estimation method METHOD DATA | curves | seeep [ accuracy pay zone thickness being 21 feet. The long 5000 5000 > e 3641 T When no data or concept is available, 5000 5000 5000 5000 5000 5000 5000 5000
editing grid node values and recontouring, or because the contours are derived directly TRIANGULATION| 1 s L 5 axis of the C-H Field trends northwest to " e % _m:;::: e 3687 1 contours should be drawn parallel and as 2, D
. . . A INVERSE DISTANCE 3 4 2 4 . . . ] : - -37 _ -
converting the graphic file to CAD format from the scattered data point values. oG 2 3 3 T southeast; and, regional dip is about 3-5 ° fo © e |* o o e et B A [ Caarn gy 382 3656 -3 equal spaced as possible. Contours drawn by s
B - - - - . . - . - - R F 1 A ) . 0
and interactively edit contour lines. Gridding is an indirect estimation method MINIMUM CURVATURE 2 2 1 3 the southwest. Faults are not present in the | D S PSS S P | NI N, ottt ] o R R N . hand can be easily changed with a pencil and | S AN D L S | S PR . B L AN WY
5. Annotate and reproduce map. since contours are constructed from the 1:BESTTR_EN5D:SV‘V’ZE§E 5 L 2 z area. E g g g MINNELUSA E g 8 & eraser. Computer contours are changed by s g E g 5 g g & E g i &
gridded data. SANDRTONE varying setups in the calculation protocol.
Terminology ALGORITHM: INVERSE DISTANCE GoL ALGORITHM: INVERSE DISTANCE Go2 ALGORITHM: INVERSE DISTANCE GO3 ALGORITHM: INVERSE DISTANCE Go4 ALGORITHM: INVERSE DISTANCE GO5 GO6 GO7 Gos Go9 G10
Grid meshes are rectagular arrays of regularly GRID TERMINOLOGY: WEIGHTING EXPONENT: 2 WEIGHTING EXPONENT: 2 WEIGHTING EXPONENT: 2 WEIGHTING EXPONENT: 2 WEIGHTING EXPONENT: 2 VARIOGRAM: linear RANGE: 21750 SILL: 53500 VARIOGRAM: linear RANGE: 21750 SILL: 53500 VARIOGRAM: linear RANGE: 21750 SILL: 53500 VARIOGRAM: linear RANGE: 21750 SILL: 53500 VARIOGRAM: linear RANGE: 21750 SILL: 53500
spaced points that are superimposed over ) SEARCH: 1 (min) & 5 (max) points in 5500° circle SEARCH: 1 (min) & 5 (max) points in 5500" circle SEARCH: 1 (min) & 5 (max) points in 5500° circle SEARCH: 1 (min) & 5 (max) points in 5500 circle SEARCH: 1 (min) & 5 (max) points in 5500 circle SEARCH: 1 (min) & 5 (max) points in 5500" circle SEARCH: 1 (min) & 5 (max) points in 5500° circle SEARCH: 1 (min) & 5 (max) points in 5500" circle SEARCH: 1 (min) & 5 (max) points in 5500" circle SEARCH: 1 (min) & 5 (max) points in 5500° circle
p p N p ) p N A CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I.
scattered data points. A grid cell is one unit 0 COLUMN NUMBER EST. DATA: min= -3865" max= -3504" no= 1681 EST. DATA: min= -3863" max= -3507" no= 441 EST. DATA: min= -3845" max= -3507" no= 121 EST. DATA: min= -3843" max= -3507" no= 36 EST. DATA: min= -3863" max= -3505" no= 1675 EST. DATA: min= -3868" max= -3499 no= 1681 EST. DATA: min= -3868" max= -3499 no= 441 EST. DATA: min= -3855" max= -3499 no= 121 EST. DATA: min= -3847" max= -3505 no= 36 EST. DATA: min= -3839" max= -3505 no= 11
area within a grid mesh; and, a grid node is the éA 1 2 3 4 5 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870° max= -3504" no= 59 RND. DATA: min= -3870 max= -3504" no= 59 RND. DATA: min= -3870° max= -3504" no= 59 RND. DATA: min= -3841" max= -3535" no= 59 RND. DATA: min= -3870° max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870° max= -3504" no= 59 RND. DATA: min= -3870° max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59
point at the cell center > GRID: 500°'x500"cells; 41x41 cells; 1681 grid nodes GRID: 1000"x1000"cells; 21x21 cells; 441 grid nodes GRID: 2000*x2000"cells; 11x11 cells; 121 grid nodes GRID: 4000°x4000"cells; 6x6 cells; 36 grid nodes GRID: 8000°x8000"cells; 4x4 cells; 16 grid nodes
Grid setup paramete rs include: 6 + + + + + Scale: 1" = 4000° Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000°* Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000°* Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG
- Area to be covered o 2 3 8 2 3 8 8 s 8 8 g s 8 8 s 3 3 8 o 3 2 3 o 2 2 E o S 2 g ° 2 2 8 2 3 g 8
- Origin coordinate in X and Y 5 + + + + + 20000 /AR 320000 200007 7 - } 2 2 320000 20000 R SRm 20000 20000 N T 20000 200007 2 3 2 Sho000 20000 e S20000 200001 2 2 = 0000 20000 ferr Tyt p— 520000 20000 frr T 320000 200007 2 2 = S20000
- Cell size *3700 / %700 § | [ % s 2 [ ] [ 1 [ ] ]
o [ e 1 I i 1 r 1
- Cell shape o @ F s 1 L | 1 L ] [ ]
41 + + + + + S
. s S F E F F F S 4 F 4 E 4 4
- Num ber Of Cel IS In X and Y 2 15000 15000 15000 | 415000 15000 15000 15000 {15000 15000 6‘00 15000 15000 | =115000 15000 15000 15000 15000 15000 15000 15000 415000
- Cell node location 3 1 3 3 { L ] [ ] 1
- Baseline azimuth of grid’s X axis 5 I [ ] [ [ ] [ ] [ ] ]
& [ ] [ [ b ] | ] [ ] ]
ri houl rotat that more gri M 3 L S I ] | ] [ 1 1
noﬁ esdzcscuc:‘um([:‘it?]?n :a?ggg gsgomeat ry oof tgo r?‘]o re 2 + + + + + 10000 Gg 10000 10000 N 10000 10000 10000 10000 10000 10000 =10000 10000 | 10000 10000 10000 10000 10000 10000 10000 10000 <10000
) F 3S = L ‘o 4 L 4 L 4
O, A 1
closely align line-oriented data with grid node r X [ F % 1 3 1 | | 1
locations. e + |+ | |+ I ] J ] I ] ]
Grids should be |arge enough to cover an area 5000 5000 5000 5000 5000 5000 5000 5000 5000\ 45000 s000 45000 5000 5000 5000 5000 s000 45000 5000 45000
L pd including the target geometry plus a buffer of X AXIS N ] I ] [ ] ]
O| 5 20% on al sides of the target. Cells should AzIMUTH 0 P 1
N - © on all sides 0 e target. Cells shou ] I 1 I 1 1
— be sized such that 2-3 cells occur between NUMBER OF CELLS IN X =5 - MRS o + i \ 0 o 1 e 3 | ok . " " ] oL > . N o | P R S S | L . . P SR A . R " o
L E — average data spacing. Grid origins are usually Tg#MBNEBﬁ’B:ECRES‘FSC'E’\L‘LY;%O & g g 2 g g g g g g g g 8 g g g g g § g g g g g & § g g g g § g g g g g
m N < <E in the southwest corner of the grid.
L | P
D U) I Z 6rid Cell Size Maps ALGORITHM: MINIMUM CURVATURE G11 ALGORITHM: MINIMUM CURVATURE G12 ALGORITHM: MINIMUM CURVATURE G13 ALGORITHM: MINIMUM CURVATURE Gl4 ALGORITHM: MINIMUM CURVATURE G15 ALGORITHM: 3rd ORDER TREND SURFACE G16 ALGORITHM: 3rd ORDER TREND SURFACE G17 ALGORITHM: 3rd ORDER TREND SURFACE Gi8 ALGORITHM: 3rd ORDER TREND SURFACE G19 ALGORITHM: 3rd ORDER TREND SURFACE G20
U) L Maps G01-20 show the results of varying CONVERGENCE: 0.5 CONVERGENCE: 0.5 CONVERGENCE: 0.5 CONVERGENCE: 0.5 CONVERGENCE: 0.5 CONTOURS: 0.8 smoothing factor & 20. C.1. CONTOURS: 0.8 smoothing factor & 20. C.1. CONTOURS: 0.8 smoothing factor & 20. C.1. CONTOURS: 0.8 smoothing factor & 20. C.1. CONTOURS: 0.8 smoothing factor & 20. C.1.
id cell size f 500x500". 1000x1000" SEARCH: AVERAGING POINTS WITHIN CELL SEARCH: AVERAGING POINTS WITHIN CELL SEARCH: AVERAGING POINTS WITHIN CELL SEARCH: AVERAGING POINTS WITHIN CELL SEARCH: AVERAGING POINTS WITHIN CELL RESIDUAL: min= -34.89 max= 29.06 RESIDUAL: min= -34.89 max= 29.06 RESIDUAL: min= -34.89 max= 29.01 RESIDUAL: min= -34.89 max= 29.10 RESIDUAL: min= - 54.50 max= 45.20
m — grid ce SIZ'e rom X . ' X .’ CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. stan dev= 16.10 stan dev= 16.10 stan dev= 16.10 stan dev= 16.10 stan dev= 21.98
ne 2000x2000*, 4000x4000" to 8000x8000°"; EST. DATA: min= -3902" max= -3470" no= 1681 EST. DATA: min= -3906" max= -3472" no= 441 EST. DATA: min= -3879" max= -3481" no= 121 EST. DATA: min= -3870" max= -3498" no= 36 EST. DATA: min= -3840" max= -3484" no= 16 EST. DATA: min= -3896" max= -3497" no= 1681 EST. DATA: min= -3896" max= -3497" no= 441 EST. DATA: min= -3896" max= -3497° no= 121 EST. DATA: min= -3896" max= -3497" no= 36 EST. DATA: min= -4434" max= -1781" no= 16
(D O and, using different algorithms (inverse RND. DATA: min= -3870" max= -3504° no= 59 RND. DATA: min= -3907" max= -3470° no= 59 RND. DATA: min= -3870" max= -3504° no= 59 RND. DATA: min= -3870" max= -3504° no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504° no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59
distance (601—05) ordinary kriging (G06—10) GRID: 500x500°", 1000x1000*, 2000x2000°*, 4000x4000" CELLS GRID: 500"x500" cells; 41x41 cells; 1681 grid nodes GRID: 1000"x1000" cells; 21x21 cells; 441 grid nodes GRID: 2000"x2000°" cells; 11x11 cells; 121 grid nodes GRID: 4000°x4000°" cells; 6x6 cells; 36 grid nodes GRID: 8000°x8000" cells; 4x4 cells; 16 grid nodes GRID: 500"x500" cells; 41x41 cells; 1681 grid nodes GRID: 1000"x1000" cells; 21x21 cells; 441 grid nodes GRID: 2000"x2000" cells; 11x11 cells; 121 grid nodes GRID: 4000"x4000°" cells; 6x6 cells; 36 grid nodes GRID: 8000°x8000°" cells; 4x4 cells; 16 grid nodes
minimum curvature (G11—15) and trend Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000* Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000* Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000* Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG
surface (G16-20) algorithms). g g g g 2 8 8 g 2 g g g g g 8 8 g 8 s g g g s 8 8 g s 8 8 g s g g g s 8 8 g s g g g
Grid size should be controlled by data 200007 +—— 3 ‘f 320000 P S S— — 320000 20000 p— - 2 5 320000 20000p - - Z 2 320000 20000 p—r—r—t ™ 7120000 200005 ] = 2 2 8zooou 20000 T % T R 3 0000 20000 L % T e ) 0000 20000 T 2 = = i 8zooou 20000 pr — % AL e S 0000 20000¢ 0 2 = 2 = S 0000
. B . . N . E . w E - @ E s L 5 N 3 N o % © % E 2 > E
spacing and distribution, variability in the 1 70, H k/ [~ %0, g \ N ] q 3 3 % 2 % 3 % 3 3 ) A
4 =] =] =3 r ° 1
surface being estimated, and by target o0 [ + F- 1 P 1 - 1 - 3 1 1
CfftLS =3 -+ 1 1 1 4 - 5 \ 4 4
geomet ry' ) ) ) 15000 415000 15000 =15000 15000 t 415000 15000 15000 15000 15000 15000 b 15000 15000 15000 15000 15000 15000 15000 15000 | 15000 15000 415000
Small cell size is used with closely spaced 1 i 1 ] 1 1 3 b 1
data, a highly variable geologic surface + + ) + ] ‘ ] \ ] \ ] I I ]
(channel sand), and a small target. Large cell + 4+ + 4+ oA+ - EEE4 3 1 Y 1 g 1 L . ‘ ‘ g
. . . . 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 | 8 10000 10000 10000 10000 10000 10000 10000 10000 ‘e 10000 10000 © J10000
size is used with widely spaced data and a o4+ 4+ o+ o+ 4 A 4 y I _ | %, %
9) \ - @A OD F © < <4
- - EN [ 3
non-varying geologic surface (top of a coal . 1 i % 2 1 P 2 o | % ]
seam existing over hundreds of square miles) + +C2§LOS T+ S+ X N . [ N\ % * 1 ° 1
. B - - (90 - °
Grid cell size must be small enough to have 10b0’ oy 5000 5000 5000 5000 5000 5000 ) 5000 5000 5000 5000 “ 5000 5000 |2 5000 5000 |2 5000 5000 ¢ 5000 5000 5000 5000 5000
nodes within the target. When cell size e A ] / 2 ! i ] _ ]
equals or is greater than target size, it e e ] ! \/\ ] I r 1
becomes impossible to estimate target PR A y 3 > 1 o ol o L " s ) 0 | - A oL " " L ; N \ ) . X \ ] . X SN oL SN \ 1, NN DN ANV
presence, i.e., small target geometries cannot E g g E g E g E E g E g 8 g 8 g g g E g g g E g E g E g g E E g E g E g
be seen.
Terminology SEARCH AREA TERMINOLOGY: ALGORITHM: INVERSE DISTANCE so1 ALGORITHM: INVERSE DISTANCE 502 ALGORITHM: INVERSE DISTANCE 503 ALGORITHM: INVERSE DISTANCE sS04 ALGORITHM: INVERSE DISTANCE S05 ALGORITHM: INVERSE DISTANCE S06 ALGORITHM: INVERSE DISTANCE s07 ALGORITHM: INVERSE DISTANCE s08 ALGORITHM: INVERSE DISTANCE 509 ALGORITHM: INVERSE DISTANCE S10
The search area is the neighborhood from . WEIGHTING EXPONENT: 2 WEIGHTING EXPONENT: 2 WEIGHTING EXPONENT: 2 WEIGHTING EXPONENT: 2 WEIGHTING EXPONENT: 2 WEIGHTING EXPONENT: 2 WEIGHTING EXPONENT: 2 WEIGHTING EXPONENT: 2 WEIGHTING EXPONENT: 2 WEIGHTING EXPONENT: 2
which scattered data points will be used by an CIRCLESHAPEE:LLIPSE SEARCH: 1 (min) & 5 (max) points in 1375" circle SEARCH: 1 (min) & 5 (max) points in 2750" circle SEARCH: 1 (min) & 5 (max) points in 5500° circle SEARCH: 1 (min) & 5 (max) points in 8250" circle SEARCH: 1 (min) & 5 (max) points in 11,000" circle SEARCH: 3 (min) & 10 (max) points in 1375" circle SEARCH: 3 (min) & 10 (max) points in 2750" circle SEARCH: 3 (min) & 10 (max) points in 5500" circle SEARCH: 3 (min) & 10 (max) points in 8250" circle SEARCH: 3 (min) & 10 (max) points in 11000" circle
. i N CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20° C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I.
algorithm to estimate grid node values. - EST. DATA: min= -3844" max= -3576" no= 100 EST. DATA: min= -3870" max= -3504" no= 1590 EST. DATA: min= -3865" max= -3504" no= 1681 EST. DATA: min= -3865" max= -3504" no= 1681 EST. DATA: min= -3865" max= -3504" no= 27?7 EST. DATA: min= -3844" max= -3576" no= 100 EST. DATA: min= -3865" max= -3505" no= 851 EST. DATA: min= -3863" max= -3505" no= 1675 EST. DATA: min= -3863" max= -3505" no= 1681 EST. DATA: min= -3863" max= -3505" no= 1681
Search area setup parameters include: » E SMALL O O RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no=59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min=-3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3848" max= -3575" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59
-Size: small or large wg GRID: 500°x500"cells; 41x41 cells; 1681 grid nodes GRID: 500"x5000"cells; 41x41 cells; 1681 grid nodes GRID: 500°x5000"cells; 41x41 cells; 1681 grid nodes GRID: 500°x5000"cells; 41x41 cells; 1681 grid nodes GRID: 500°x500"cells; 41x41 cells; 1681 grid nodes GRID: 500°x500"cells; 41x41 cells; 1681 grid nodes GRID: 500"x500"cells; 41x41 cells; 1681 grid nodes GRID: 500°x500"cells; 41x41 cells; 1681 grid nodes GRID: 500'x500"cells; 41x41 cells; 1681 grid nodes GRID: 500"x500"cells; 41x41 cells; 1681 grid nodes
_ Shape' circle or eIIipse ) g Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000* Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000* Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG
" O LARGE
- Orientation of ellipse s 8 8 8 2 8 8 8 s 2 2 8 s 2 2 8 2 2 2 8 o 2 2 8 o 2 3 8 s 2 2 8 2 3 2 2 s 2 2 8
- We|ght|ng more or Iess We|ght iS given 20000O ———— ‘TJ —T—TT ? —T—T—T—20000 200 - ———r——r % —TTT % —T—T—1—20000 20¢ - /, = 3 2 320000 zooouo 1, = 3 2 320000 201 . [ = 3 ! 320000 zooouD B = 2 g 0000 zooooD —TTT % —TTT .9 —TTT LT“ —TTT S 0000 zuoooo 7 2 3 3 8zooou 20000O T ? T T ‘TJ T ? —TT T g 0000 zooouo k] / 3 2 S 0000
depending on direction and/or distance g  SECTOR [ | ) ) [ 5700 / *3700 / ] [ 5700 / | [ 1 1 ol J [0 i 1 - ! 1
A z i i / 1 & r -3 1 0 &
Search area size should be large enough to £ F 1 < F H 8 1 F H 1 b 1 1 g g 1 8 i
. . . 9 L ] %, | § 5 ] | S ] | ] ] [ i |
include an Optlmal number of data pomts. g DIRECTION d> d> 15000 F 415000 15000 ° 15000 15000} 15000 15000 J15000 15000 415000 15000 F J15000 15000 ~ J1s000 15000 15000 15000k J15000 15000 415000
- If area is too small, no data are I 1 I 1 ] 1 3 1 -360, 1 3 1 1
available. Calculation time is fast and I ] [ [ ] [ ] [ ] ] I ] ]
"local anomalies” are enhanced. NEIGHBORHOOD TYPES: I 1 I A 3 - 1 . L F N ]
. 10000 | 10000 10000 -y 10000 10000 =] 10000 10000 10000 10000 [ 10000 10000 10000 10000 410000 10000 o 10000 10000 2 10000 10000 10000
- If area is too large, lots of data are NATURAL o © SECTOR s > 2 . 3 . s
1 NEIGHBORS NEIGHBORS r 1 r r r F 1 1 G2 3.
. K . . o c e
available. Calculation time is longer and - USES POINTS ON “USES NEAREST r ] r r r F ] ] & F &
NATURAL CIRCLES SECTOR L 4 L L 4 i L
"local anomalies” will be smoothed. - USED PRIMARILY ~UseD wiTH L ] | [ 1 1
< - If area is Very Iarge’ a” data Can be \'IF\QF:NEEIL/:UT’;‘SXI gﬁé?;f;ﬁ?l%ﬁA a o 5000 5000 5000 p 5000 5000 5000 5000 5000 5000 5000 5000 45000 5000 Ny 45000 5000 5000 5000 5000 5000
LLl Z 0] used to estimate every node. This would result NNEAREST ELLIPTICAL o]0 0 o fo I ] I I ] =]
ad 9 > in {a_hmovinglq ar\:erffi catlculatign.t | Foe et Fomn! i 1 i j\ ] I ] ] 6] 6] ] ]
€ goal shou € 0o use data evenly - USED FOR ALL - USED WITH oS % + -+ 0 o5 o - + 0 AL St AL 0 0 A St 0 + + + 0 + ~ L J 0 + 0 " " T )
< L E E |: distributed around grid nodes. DiSTRigUTioNS s [clooolo 8 g E g 8 g g g 7 i g 8 8 g g i 8 g E g : 8 g g g : 7 g : g 8 g g g 8 g g
O n % = (ID Search Area Si
earch Area Size sl s12 s13 S14 S15 S16 s17 s18 S19 S20
D: U) U) E — Maps S01-20 show the results of using five VARIOGRAM: linear RANGE: 21750 SILL: 53500 VARIOGRAM: linear RANGE: 21750 SILL: 53500 VARIOGRAM: linear RANGE: 21750 SILL: 53500 VARIOGRAM: linear RANGE: 21750 SILL: 53500 VARIOGRAM: linear RANGE: 21750 SILL: 53500 VARIOGRAM: linear RANGE: 21750 SILL: 53500 VARIOGRAM: linear RANGE: 21750 SILL: 53500 VARIOGRAM: linear RANGE: 21750 SILL: 53500 VARIOGRAM: linear RANGE: 21750 SILL: 53500 VARIOGRAM: linear RANGE: 21750 SILL: 53500
. . SEARCH: 2750°, 5500°, 8750" & 11,000" CIRCULAR SEARCH
L ifferent circular rch ar 1375, 2250" ' ' : . )
< — d e. entc 'CU ar searc . a (-EaS ( 3 5_ ! 50, CONTOURS: 0.8 smoothing factor & 20° C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20° C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I.
(ne 5500_ , 8250_ and 11,(_)00 ) with two different EST. DATA: min= -3870" max= -3504 no= 940 EST. DATA: min= -3867" max= -3504 no= 1590 EST. DATA: min= -3868" max= -3499 no= 1681 EST. DATA: min= -3860" max= -3499 no= 1681 EST. DATA: min= -3868" max= -3499 no= 1681 EST. DATA: min= -3847" max= -3575 no= 100 EST. DATA: min= -3867" max= -3504 no= 851 EST. DATA: min= -3865' max= -3499 no= 1675 EST. DATA: min= -3865' max= -3501 no= 1681 EST. DATA: min= -3868" max= -3500 no= 1681
I I I O algorlthms (mverse disrtance (SO]_-]_O) and RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59
U) kriging (3011-20)). Additional maps could also GRID: 2000"x2000" cells; 11x11 cells; 121 grid nodes GRID: 500"x500°" cells; 41x41 cells; 1681 grid nodes GRID: 500°x500" cells; 41x41 cells; 1681 grid nodes GRID: 500"x500" cells; 41x41 cells; 1681 grid nodes GRID: 500"x500" cells; 41x41 cells; 1681 grid nodes GRID: 500"x500" cells; 41x41 cells; 1681 grid nodes GRID: 500"x500" cells; 41x41 cells; 1681 grid nodes GRID: 500°x500" cells; 41x41 cells; 1681 grid nodes GRID: 500°'x500" cells; 41x41 cells; 1681 grid nodes GRID: 500°x500" cells; 41x41 cells; 1681 grid nodes GRID: 500"x500" cells; 41x41 cells; 1681 grid nodes
be made using an eIIipticaI search Scale: 1" = 4000" Date. 4-23-00 Geol: SAK-BLG Scale: 1" = 4000* Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000* Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG
Map S01-02 and s11-12 show the effects s 8 N 8 s 8 3 8 o 3 8 8 2 3 8 8 o 2 3 8 2 3 3 8 3 8 8 8 o 8 3 8 s 3 8 8 s 3 3 8 o 3 2 8
caused by using too small a search area. i —+——t + + ‘§r + + ——t 0000 20000f -+ 3 2 320000 20000O ——————— ‘TJ —— ? —T—T—T— 20000 20000 ki 2 2 320000 20000D — ——rr % —— % 120000 20000p ks 2 2 8zooou 20000p —— ? —— % — % —— 8zooou 20000p —— ? — ‘TJ —— % —— g 0000 20000 — ? —r— ‘TJ ——— ? —r— g 0000 20000O i - = Z 820000 20000p — % —r—r ‘TJ — T ? —r g 0000
Areas of the maps have no contours at all, 14 + + _'|_ [ ) ] 1 [ 1 [ [ 1 [ 1 r 1 1
indicating that those cells did not have ﬁggg + v 4+ H - 1 1 3 1 L L 1 L 1 H 1 1
Scatte rEd data po' nts Wlth I n the SearCh area 15000 415000 15000 15000 15000 | =15000 15000 15000 15000 15000 15000 15000 15000 15000 15000 | 415000 15000 15000 15000 =15000 15000 15000
that could be used to give an estimated value + + + +. .+ ] b 1 1 H 1 3 3 1 L 1 3 1 1
to the cells. This also causes the contours to I+ + + 4 [ I ] ] [ ] [ [ ] [ ] I ] ]
"pinch" or become a contouring artifact. 4 o - _| F F 1 1 F 1 F F 1 b 1 F 1 1
. . 100064 #0000 10000 10000 10000 10000 10000 <10000 10000 10000 10000 <10000 10000 | 10000 10000 p =10000 10000 |- -10000 10000 | <10000 10000 10000
Other map examples show little difference ] | | ] ] ] [ [ ] [ ] L ] ]
between a smaller and larger search radius, T + +°+ + + I F 1 1 3 1 3 3 1 H 1 H 1 1
so making the search radius larger is not I o+ +9% + + +.4 I I ] ] [ ] [ [ ] [ ] i ] ]
Significant. The minimum and maximum 5000 + + + + -t + _-1 5000 5000 5000 5000 <5000 5000 45000 5000 5000 5000 | 45000 5000 5000 5000 | 45000 5000 - 45000 5000L 45000 5000 45000
estimated values change. T ST T [ [ ] ] [ ] [ [ ] [ ] [ ] ]
CIRCLE I I 1 r I 1 1
Notice the "bullet hole" and "step” T+ + % @ + T i ' 1 . - - ] : -
artifacts which are common when using the ey ok - N " P SRR S S S SRS P 1 L . N 2 L L " P P S L A A | | P N ol e L A 0 N i . . AN VAN B VAN S |
inverse distance algorithm. & g E g & g g g 5 g E g 8 g E g E g g g 5 g g g g g g E 8 g g E 8 g g g 8 g E g 8 g E g
Terminology NUMBER OF DATA POINTS ALGORITHM: INVERSE DISTANCE NO1L ALGORITHM: INVERSE DISTANCE NO2 ALGORITHM: INVERSE DISTANCE NO3 ALGORITHM: INVERSE DISTANCE NO4 ALGORITHM: INVERSE DISTANCE NO5 ALGORITHM: INVERSE DISTANCE NO6 ALGORITHM: INVERSE DISTANCE NO7 ALGORITHM: INVERSE DISTANCE NOS8 ALGORITHM: INVERSE DISTANCE NO9 ALGORITHM: INVERSE DISTANCE N10
The number of scattered data points used ’ WEIGHTING EXPONENT: 2 WEIGHTING EXPONENT: 2 WEIGHTING EXPONENT: 2 WEIGHTING EXPONENT: 2 WEIGHTING EXPONENT: 2 WEIGHTING EXPONENT: 2 WEIGHTING EXPONENT: 2 WEIGHTING EXPONENT: 2 WEIGHTING EXPONENT: 2 WEIGHTING EXPONENT: 2
to calculate a cell node value greatly affects TERM I NOLOGY SEARCH: 1 (min) & 1 (max) points in 5500" circle SEARCH: 1 (min) & 3 (max) points in 5500° circle SEARCH: 1 (min) & 5 (max) points in 5500 circle SEARCH: 1 (min) & 7 (max) points in 5500" circle SEARCH: 1 (min) & 10 (max) points in 5500" circle SEARCH: 3 (min) & 3 (max) points in 5500" circle SEARCH: 3 (min) & 5 (max) points in 5500" circle SEARCH: 3 (min) & 10 (max) points in 5500" circle SEARCH: 5 (min) & 5 (max) points in 5500" circle SEARCH: 5 (min) & 10 (max) points in 5500" circle
) 3 1=MINIMUM & 5 = MAXIMUM NUMBER CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I.
the final output. When fewer points are EST. DATA: min= -3870" max= -3504" no= 1681 EST. DATA: min= -3866" max= -3504" no= 1681 EST. DATA: min= -3865" max= -3504" no= 1681 EST. DATA: min= -3864" max= -3505 no= 1681 EST. DATA: min= -3863" max= -3505" no= 1681 EST. DATA: min= -3866" max= -3504" no= 1675 EST. DATA: min= -3865" max= -3504 no= 1675 EST. DATA: min= -3863" max= -3505" no= 1675 EST. DATA: min= -3865" max= -3504" no= 1549 EST. DATA: min= -3863" max= -3505" no= 1549
used, "local anomalies" are enhanced; and SEARCH AREA SIZE RND. DATA: min= -3870° max= -3504" no= 59 RND. DATA: min= -3870° max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3841" max= -3535" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870° max= -3504" no= 59 RND. DATA: min= -3841" max= -3535" no= 59 RND. DATA: min= -3841" max= -3535" no= 59
when more points are used, "local anomalies™ SMALL LARGE GRID: 500"x500°cells; 41x41 cells; 1681 grid nodes GRID: 500"x500°cells; 41x41 cells; 1681 grid nodes GRID: 500*x500°"cells; 41x41 cells; 1681 grid nodes GRID: 500°x500" cells; 41x41 cells; 1681 grid nodes GRID: 500°x500"cells; 41x41 cells; 1681 grid nodes GRID: 500"x500"cells; 41x41 cells; 1641 grid nodes GRID: 500°x500" cells; 41x41 cells; 1681 grid nodes GRID: 500"x500"cells; 41x41 cells; 1681 grid nodes GRID: 500°x500"cells; 41x41 cells; 1641 grid nodes GRID: 500°'x500"cells; 41x41 cells; 1641 grid nodes
are subdued due to ave raging calculation Scale: 1" = 4000* Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000* Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000°* Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG
Setup parameters include: s 8 8 g 3 8 8 8 2 8 8 8 3 8 8 8 2 8 8 8 s 3 8 8 a 8 8 8 s 8 3 8 s 3 3 8 s 3 8 8
e ) CIRCLE - g g g g 5 g g & g o g g g g - g g & g - g g g g - g g g g - g g $ g - g g $ g - g g g g - g g $ g
- Minimum number of pOIntS 20000 0000 20000 ( 20000 20000 {, 0000 20000 — { — - 20000 200 7 - - - 320000 20000 ‘. ————rr — T T—7—T—T—T—T—420000 20000 1, —T—T— T T T T—T—T—T— 20000 20000 —p—T—r— T r————T 120000 20000 -+ ) - - 320000 20000 f———T—T—1T T =20000
- Maximum number of points w [ ] *3300 [ 5700 / ] % . = . *3300 1 “3700 / s b [ 700 ¢ 1 50 § 1
- Elliptical distance - distances on major z = - 8 g ! g i : $ g A g ; ]
T S © S
. _ . 7] o E \@ o E + l. E S + e e
U) and m.anr axes are-ConVe rted to 0 1 POI[:]tS < 15000 RN 15000 15000 s[’o 15000 15000 15000 15000 15000 15000 F 15000 15000 F o’500 15000 15000 15000 15000 15000 15000 15000 15000 15000
occuring on equal distance contours are given g ELLIPSE F A 1 F 1 3 b 1 3 1 1
I_ equal weight. T [ ] [ ] [ i ] [ ‘ ] ]
. . g ] r 1 I E 1 3 1
- Jack-knife - use or not use a data point z b 1 : ) F 1 ‘ ‘ L 2 | B ]
Z |f it fal IS ||On Or nearu a Ce" node p % 10000 -10000 10000 é‘) 10000 10000 | 10000 10000 \ ‘ﬁ\% 10000 10000 % 10000 10000 10000 10000 ‘P@g 10000 10000 ‘%‘g 10000 10000 | ° =10000 10000 ° 10000
: . - <4 :? F er - ‘@) - - <4 &y) B
O The number of data points used to calculate ELLIPTICAL I I R b & 3 L 1 % J
a grid node value is closely related to the size o . L | |
D_ Of the Search area. Defining too feW data ) 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 <5000 5000 <5000
Z points to use y|e|ds the same result as ACTUAL DISTANCE USED ELLIPTICAL DISTANCE USED [ : :
. . © DATAPOINT USED <+ GRID NODE
4 setting the search area too small, i.e., the I ’ 1 1
|_ xZ O resultg\‘/vill be no estimated value at the grid O DATAFOINTNOTUSED @ SEARCH AREA [ ] © © ] © ]
— ) o s N/ N M S | o . o o o s o s . o . NP N o
NOTE: DATA POINTS NEAREST GRID NODE ARE ° 15 S 8 ° 5] 8 8 = ° 5] 8 8 8 8 8 s =] 8 8 5] 8 8 5] S 8 ° 8 8 8
< wee - node; and therefore, no value to contour. USED WHEN QUADRANT OR WEIGHTING a g g s g g 2 5 g g g = 8 g g a @ g g E g g s g g B g g g
D = - Number of Data Points Maps
N11 N12 N13 N14 N15 N16 N17 N18 N19
I I :) E E Maps NO1-20 show the effects of using a VARIOGRAM: linear RANGE: 21750 SILL: 53500 VARIOGRAM: linear RANGE: 21750 SILL: 53500 VARIOGRAM: linear RANGE: 21750 SILL: 53500 VARIOGRAM: linear RANGE: 21750 SILL: 53500 VARIOGRAM: linear RANGE: 21750 SILL: 53500 VARIOGRAM: linear RANGE: 21750 SILL: 53500 VARIOGRAM: linear RANGE: 21750 SILL: 53500 VARIOGRAM: linear RANGE: 21750 SILL: 53500 VARIOGRAM: linear RANGE: 21750 SILL: 53500 VARIOGRAM: linear RANGE: 21750 SILL: 53500 N20
. . . SEARCH: 1, 3, 5 & 10 DATA POINTS IN 5500" SEARCH AREA
O Z O Varymg number of minimum and maximum data CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20 C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I.
(ne points (1-1, 1-3, 1-5, 1-7, 1-10, 3-3, 3-5, 3-10, EST. DATA: min= -3870" max= -3504 no= 1681 EST. DATA: min= -3868" max= -3503 no= 1681 EST. DATA: min= -3868" max= -3499 no= 1681 EST. DATA: min= -3868" max= -3499 no= 1681 EST. DATA: min= -3868" max= -3499 no= 1681 EST. DATA: min= -3868" max= -3503 no= 1675 EST. DATA: min= -3868" max= -3499 no= 1675 EST. DATA: min= -3865" max= -3499 no= 1675 EST. DATA: min= -3868" max= -3499 no= 1549 EST. DATA: min= -3865" max= -3499 no= 1549
O 5-5, 5-10) with the inverse distance (NOl-lO) RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no=59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min=-3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min=-3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59
m and kriging (N11-20) algorithm. GRID: 2000"x2000" cells; 11x11 cells; 121 grid nodes GRID: 500"x500°" cells; 41x41 cells; 1681 grid nodes GRID: 500°x500" cells; 41x41 cells; 1681 grid nodes GRID: 500"x500°" cells; 41x41 cells; 1681 grid nodes GRID: 500"x500" cells; 41x41 cells; 1681 grid nodes GRID: 500"x500" cells; 41x41 cells; 1681 grid nodes GRID: 500°x500" cells; 41x41 cells; 1681 grid nodes GRID: 500"x500" cells; 41x41 cells; 1681 grid nodes GRID: 500°x500" cells; 41x41 cells; 1681 grid nodes GRID: 500°x500°" cells; 41x41 cells; 1681 grid nodes GRID: 500"x500" cells; 41x41 cells; 1681 grid nodes
Lu When possible, use 3 data points as the Scale: 1" = 4000 Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000° Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000 Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000° Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000° Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000° Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000° Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000° Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000° Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG
m minimum number of points rather than 1. 1f 3 g 8 g 3 g g 8 3 g 8 g s g 8 g s 8 g g 3 g g 8 3 g 8 g g g g 8 3 g 8 g 3 g 8 g g g g 8
2 only one value is used to estimate a grld cell or 20000f +———— '/—?\—',\ —+ 2 +— 0000 20000p -+ 3 Z 320000 20000 T — 320000 20000 TS T r—S20000 20000 Ty ST T 20000 20000 2 2 c 20000 20000 v ey 20000 200007 2 = 3 o000 20000 ot re—20000 20000 Tt Aprr——S20000 20000f 2 2 3 Sa0000
node, the influence of a single point will 1 + 4+t 4+ o+ o+ _'|_ [ [ 1 1 [ 1 [ 1 [ 1 [ 1 1
) overwhelm the estimated value. See Map NO1 L M/_liié &y + + + ] - . . 1 . ] : I ] I ]
Z Wh_ere Only one pomt IS Used to CaICUIate the 15000 15000 F 15000 15000 15000 15000 15000 15000 15000 15000 k- 15000 15000 15000 15000 15000 15000: :15000 15000: :15000 15000 :15000
grid cell value as compared to Map NO6, where Het + + + &'TN{" + F 3 1 1 L ] L . L ] | 1 ]
- 1 = g F - g 4 - 4 - 4 - 4 L 4 4
up three points were used. In Map NO1 where T v, |
only one point is used, the cell values are T b + o+ -l F 3 1 | 1 L L 1 | ] ]
. . " " [ ) [+0000 10000 - 10000 10000 | 10000 10000 10000 10000 10000 10000 | =10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 =10000
greatly different, causing the "blocky or plate ] L L ] 1 L 1 L ] | 1 L 1 1
look and alternating close and widely spaced *+ + +4 +F +°+ + + F H 1 1 L 1 L 1 L J L | ]
“stepped"” contours. I 4 + + 4 [ [ ] ] I ] [ ] I ] J ] ]
|f Scattered data point Z Values are much 5000 |- :i_o <5000 5000 - 5000 5000 F 45000 5000 45000 5000 5000 5000 - <5000 5000 k- 45000 5000 5000 5000 <5000 5000 | <5000 5000 <5000
lower or higher than other surrounding values, T1HE ¢+ v R,."-'Ei T I E ] ] [ ] ] ] [ ] [ ] ]
artifacts are produced. As more points are T K -+ ¥ T i i ] L . ; . 3 E ] k ]
available for a cell value Ca|cu|ati0n’ the :MAXﬁI5 + } } 4 } ot } ok + N . B L SR PP PR 4 e PP R o 4 B T AR S M J P S SR o M J. C- + i n o Y S TS R L M| C- - . n o c- Y A PP L ;o " . n -a
resulting contours become smoother with 8 g g g 8 g g g E g g g 8 g g g 8 g g g E g g g 8 g g g 8 g g s 8 g g g E g g g 8 g g g
fewer artifacts.
Terminology Algorithm Maps Triangulation (Maps T01-09) ALGORITHM: TRIANGULATION TO1 ALGORITHM: TRIANGULATION To2 ALGORITHM: TRIANGULATION T03 ALGORITHM: TRIANGULATION To4 ALGORITHM: GRIDDED TRIANGULATION To5 ALGORITHM: GRIDDED TRIANGULATION 106 ALGORITHM: GRIDDED TRTANGULATION To7 ALGORITHM: GRIDDED TRIANGULATION To8 ALGORITHM: GRIDDED TRIANGULATION To9
Mathematical equations (algorithms) are Maps TO1 through R11 effects of using a g . ’ . DATA POINTS USED: 59 DATA POINTS USED: 5 DATA POINTS USED: 5 DATA POINTS USED: 10 DATA POINTS USED: 5 DATA POINTS USED: 10 DATA POINTS USED: 20 DATA POINTS USED: 30 DATA POINTS USED: 50
. q 9 K local or regional estimator. and of varvin Triangulation estimates contour line CONTOURS: NONE CONTOURS: 0.8 smoothing factor & 20" C.1. CONTOURS: 0.8 smoothing factor & 20" C.1. CONTOURS: 0.8 smoothing factor & 20° C.1. MAXIMUM GRADIENT: LARGE MAXIMUM GRADIENT: LARGE MAXIMUM GRADIENT: LARGE MAXIMUM GRADIENT: LARGE MAXIMUM GRADIENT: LARGE
used to estimate values for contour line : 9 . ' A ying locations by constructing triangles with MAXIMUM GRADIENT: MAXIMUM GRADIENT: 0 MAXIMUM GRADIENT: 5 MAXIMUM GRADIENT: 5 CONTOURS: 0.8 smoothing factor & 20. C.1. CONTOURS: 0.8 smoothing factor & 20. C.1. CONTOURS: 0.8 smoothing factor & 20. C.1. CONTOURS: 0.8 smoothing factor & 20. C.1. CONTOURS: 0.8 smoothing factor & 20. C.1.
construction. The appearance of the lines algorithm environmental controls with vertices at scattered data point locations SUBGRID RESOLUTION: SUBGRID RESOLUTION: 50 SUBGRID RESOLUTION: 50 SUBGRID RESOLUTION: 50 EST. DATA: min= -3870" max= -3502° no= 1192 EST. DATA: min= -3865" max= -3502" no= 1192 EST. DATA: min= -3866" max= -3502" no= 1192 EST. DATA: min= -3866" max= -3502° no= 1192 EST. DATA: min= -3866' max= -3502* no= 1192
05 Z can vary greatly depending on the algorithm triangulation (T01-04), triangulation resampled Th i int ted b ’ NUMBER OF TRIANGLES: 104 NUMBER OF TRIANGLES: 104 NUMBER OF TRIANGLES: 104 NUMBER OF TRIANGLES: 104 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59
Z used and the environmental controls used on a grid (T05-09); inverse distance (101-11); re.e nor?_co inear points Conn_ec ed by RND. DATA: min= -3504" max= -3870° no= 59 RND. DATA: min= -3504" max= -3870° no= 59 RND. DATA: min= -3504" max= -3870" no= 59 RND. DATA: min= -3504" max= -3870° no= 59 GRID: 500°x500"cells; 41x41 cells; 1681 grid nodes GRID: 500°x500"cells; 41x41 cells; 1681 grid nodes GRID: 500°x500"cells; 41x41 cells; 1681 grid nodes GRID: 500°x500"cells; 41x41 cells; 1681 grid nodes GRID: 500°x500"cells; 41x41 cells; 1681 grid nodes
O Triangulation and inverse distance are "Io;:al" kriging (KO1-03); minimum curvature (M01-07); straight lines form a planar triangle, and the Scale: 1" = 4000 Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000° Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000° Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000° Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000° Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000° Date: 4-23-00 Scale: 1" = 4000° Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000° Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000 Date: 4-23-00 Geol: SAK-BLG
iangulati inv i - ; - ; . . .
roup of triangles describe a mathematical
O = | estimators that enhance short range and, trend surface (RO1-11). Srface, s 3 3 3 T T B N SR B s 8 3 3 A .oz 18 g F 1 3 S S R
iahility- ini The maps presented represent a small ' . . 20000 320000 20000 T P8 20000 20000p - = c 320000 20000 T 420000 20000 320000 20000 - - - 120000 20000 ————— T 20000 20000 - ™ ™ 420000 20000 - - ™ 20000
— |— variability; and, minimum gurvature and trend umber o? tr'?e ot numbper At could The two frequently used triangulation [ [ ) ) [ ] )
I_ < surface are regiona| e§t|matgr§ tnat be constructed through s stematig variation methods are linear and Delauney. The i o [ ° ] o ] I ] ] o
@) ] smooth out local anomalies. Kriging can be gn sy: triangulation method works best with [ [ ] ] [ 1 1
D ’ both . . . iosfnsoetta;:] gg}:‘z :otll’s]e ﬁjr:a:}tzi (S:sr?n ‘etnheeraptreo l;l em regu Iar data d Istri butions; and in gene ral s it 15000 15000 15000 15000 15000 15000 15000 | 15000 15000 <15000 15000 15000 15000 : : 15000 15000 : 15000 15000 15000
ao Algorithm setup controls include: oo purter can gef will do the best job of honoring scattered Y I %, I B ] ', ] % i S ] 5 ] %
> tiangulation-how triangles are constructed, good™ contour map, but which map is the data point Z values § : K I K ] g ] % [ 2, ] % ] !
i "best" map. ' L L 1 J L J ; | y
O numb_er of data pOIntS useq to develop slopes P Values are interpolated 10000 10000 10000 LN 10000 10000 9 10000 10000 @ 10000 10000 ‘ﬁ 10000 10000 Ky 10000 10000 e 10000 10000 ‘9—5 10000 10000 o)% 10000
ne < on triangle plates, and maximum plate - pola 104, TRIANGULATION % L E L F ] E J F L ES ] 3 ]
= — gradient; inverse distance-the exponent; Artifacts on planar triangles using HOsRED SR ) [ [ ] ] [ ] ]
lnd kriging-the variogram and type (ordinary Artifacts are "artificial features" that are a mathematical algorithm. | [ [ 1 1 [ 1 1
2 simple, universal); minimum caused by the grid, search area, number of Linear triangulation does g 5000 5000 5000 5000 5000 5000 5000 {s000 5000 Js000 5000 5000 5000 {s000 5000 {s000 5000 5000
= curvature-starting value will be an average or ~ data point, or algorithm setup parameters. not always yield a unique ™ [ I ] ] I ] ]
the closest to node, number of iterations They are pseudo-features that are not real, solution; and therefore, = L — L — ] ] L : L~ ] | ] o
and convergence (amount of change between but protocol induced. Common volumes calculated from | SLE LI L L 4 | USSP S | oL . . " P | | L " . . . L . " . o L . . "
iterations); and, trend surface-order computer-generated artifacts are illustrated contours can differ  DisTANcE e § & g 8 g & g g g g g & g g g g g g g g § g g & g § g § g g g 8 g g g
number. at the bottom of the poster. significantly. © DATAPOINT
Inverse Distance Weighting (Maps 101-11) ALGORITHM: INVERSE DISTANCE 101 ALGORITHM: INVERSE DISTANCE 102 ALGORITHM: INVERSE DISTANCE 103 ALGORITHM: INVERSE DISTANCE 104 ALGORITHM: INVERSE DISTANCE 105 ALGORITHM: INVERSE DISTANCE 106 ALGORITHM: INVERSE DISTANCE 107 ALGORITHM: TNVERSE DISTANCE 108 ALGORTTHM: TNVERSE DISTANCE 109 ALGORITHM: TNVERSE DISTANCE 110 ALGORITHM: TNVERSE DISTANCE 1
Distance weighting, and specifically inverse WEIGHTING EXPONENT: O WEIGHTING EXPONENT: 0.1 WEIGHTING EXPONENT: 1 WEIGHTING EXPONENT: 2 WEIGHTING EXPONENT: 3 WEIGHTING EXPONENT: 4 WEIGHTING EXPONENT: 5 WEIGHTING EXPONENT: 6 WEIGHTING EXPONENT: 7 WEIGHTING EXPONENT: 8 WEIGHTING EXPONENT: 9
distance weighting. is a good general purpose SEARCH: 3 (min) & 10 (max) points in 5500" circle SEARCH: 3 (min) & 10 (max) points in 5500° circle SEARCH: 3 (min) & 10 (max) points in 5500" circle SEARCH: 3 (min) & 10 (max) points in 5500° circle SEARCH: 3 (min) & 10 (max) points in 5500" circle SEARCH: 3 (min) & 10 (max) points in 5500" circle SEARCH: 3 (min) & 10 (max) points in 5500" circle SEARCH: 3 (min) & 10 (max) points in 5500° circle SEARCH: 3 (min) & 10 (max) points in 5500° circle SEARCH: 3 (min) & 10 (max) points in 5500° circle SEARCH: 3 (min) & 10 (max) points in 5500° circle
N g 9 g g A purp CONTOURS: 0.8 smoothing factor & 20° C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20° C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20° C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20° C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20° C. I. CONTOURS: 0.8 smoothing factor & 20" C. I.
L estimator. Cell node values are estimated by EST. DATA: min= -3839" max= -3510° no= 1675 EST. DATA: min= -3839" max= -3510° no= 1675 EST. DATA: min= -3870" max= -3504" no= 1675 EST. DATA: min= -3863' max= -3505" no= 1675 EST. DATA: min= -3869" max= -3504" no= 1675 EST. DATA: min= -3869" max= -3504° no= 1675 EST. DATA: min= -3870" max= -3504" no= 1675 EST. DATA: min= -3870" max= -3504" no= 1675 EST. DATA: min= -3870" max= -3504" no= 1675 EST. DATA: min= -3870" max= -3504" no= 1675 EST. DATA: min= -3870" max= -3504" no= 1675
( ) applying a distance weighting factor RND. DATA: min= -3870" max= -3504" no=59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no=59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no=59
(exponent) to scattered Z values within each GRID: 500"x500"cells; 41x41 cells; 1681 grid nodes GRID: 500"x500"cells; 41x41 cells; 1681 grid nodes GRID: 500"x500"cells; 41x41 cells; 1681 grid nodes GRID: 500"x500"cells; 41x41 cells; 1681 grid nodes GRID: 500"x500"cells; 41x41 cells; 1681 grid nodes GRID: 500"x500"cells; 41x41 cells; 1681 grid nodes GRID: 500"x500"cells; 41x41 cells; 1681 grid nodes GRID: 500"x500°cells; 41x41 cells; 1681 grid nodes GRID: 500°x500"cells; 41x41 cells; 1681 grid nodes GRID: 500"x500°cells; 41x41 cells; 1681 grid nodes GRID: 500"x500"cells; 41x41 cells; 1681 grid nodes
Z search area. The estimated cell node value Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000° Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000° Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000° Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000° Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000° Date: 4-23-00 Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG
< can never exceed the low and high scattered o 3 8 3 8 3 8 8 8 3 8 8 8 3 8 3 8 s 8 8 8 3 8 8 8 2 8 8 g 2 8 8 8 3 8 3 8 3 8 8 8
I_ Z values used in the calculation. The method 20000 ———r 7 0000 20000 7 T = - 820000 2000 / z T = = 320000 20000 7T % —r T — —r— 8zooou 200007 2 3 2 820000 20000 f—r—r—r— ? ——— et S 0000 200007 ] 2 2 820000 20000 fr———— 320000 200007 - 3 c 320000 20000 p—r—r—r—r % S - - S 0000 200005 i = 2 S 0000
U) works best when data are uniformly or [ / ] [ / % P [ 0 ! g / Foror / 1 e / L oo / I / I / Lo / 1
. . - 78 I < o [ & o [ 1 - [- - [~-370 1
[r— densely distributed, and for examining local P S < F = g 3 @ 1 i ! - ! 3 [ - ‘ 1
8 L L | o 4 e J 9, % o 65, L 65, L 36, 4
D anomal es. 15000 15000 15000 15000 15000 15000 15000 F 15000 15000 15000 15000 15000 15000 N 15000 15000 7 15000 15000 ’ 15000 15000 ° 15000 15000 ¢ i 915000
In inverse distance i i % [ [ 1 I [ [ 1
. . [ [ 00 [ [ T I N [ T
m CalculatlonsY data p0|nt INVERSE DISTANCE WEIGHTING L L L o ] - 5 L ]
EXPONENT & MODELED SURFACE b k. © A ) . ] [ L L ]
U) Val ues Close r tO Ce' I 10 ] 10000 | 10000 10000 10000 10000 % 10000 10000 | %S 10000 10000 3 ”5, 10000 10000 | N w 10000 10000 3 < 10000 10000 N 2 10000 10000 \ | 10000 10000 N > 10000 10000 | W 10000
Y node locations are given g b F D b \ S ¢ F Q L C S ] b b \2) ES b B :
. . E @ ) L d L Q) Q 2 L L © 3 L 0
L more weight than more  u,] 2., & I L [ L
3 5
distant points. £ 7 v
2 > Usual IF; exponents z A: 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000
Z ) ] |
less than 4 are used. - 1 -
_— 4 4 _
I Exponents greater than ' ] [ O _ (\ (\ (\ ]
. . DISTANCE " I S T T 1
- 10 will not yield : e 1 i e ! el : : - ! AL ; - LA T : . ] : R\WAR ; -
© DATA POINT S S g 8 S S 2 8 S g 8 S g 8 S S g S S g ° 8 S S g 8 g 8 8 g 8 g 2 2 8 S 3 8
different results. N = WEIGHTING EXPONENT 2 2 s 2 2 ] S @ ] g ] g 5 ] g ] g 5 ] g 5 ] g ] g 5 ] 5 g
—
O Ordinary Kriging (Maps K01-03) KOl K02 KO3 Minimum Curvature (Maps M01-07) ALGORITHM: MINIMUM CURVATURE MO1L ALGORITHM: MINIMUM CURVATURE MO2 ALGORITHM: MINIMUM CURVATURE MO3 ALGORITHM: MINIMUM CURVATURE MO4 ALGORITHM: MINIMUM CURVATURE MO5 ALGORITHM: MINIMUM CURVATURE MO6 ALGORITHM: MINIMUM CURVATURE (+2 CELLS) MO7
Kriging is a distance weighting, moving EXPERIMENTAL VARIOGRAM VARIOGRAM: linear RANGE: 21750 SILL: 53500 VARIOGRAM: linear RANGE: 21750 SILL: 53500 Spline estimation, and more specifically CONVERGENCE: 0.05 ITERATIONS=100 CONVERGENCE: 0.5 ITERATIONS=100 CONVERGENCE: 0.8 ITERATIONS=100 CONVERGENCE: 0.05 ITERATIONS=100 CONVERGENCE: 0.5 ITERATIONS=100 CONVERGENCE: 0.8 ITERATIONS=100 CONVERGENCE: 0.05 ITERATIONS:100
(D L | average estimation method where optimal SEARCH: 3 (min) & 10 (max) points in 5500" circle SEARCH: 3 (min) & 10 (max) points in 5500° circle bih K line i thod wh SEARCH: USING CLOSEST POINT TO GRID NODE SEARCH: USING CLOSEST POINT TO GRID NODE SEARCH: USING CLOSEST POINT TO GRID NODE SEARCH: AVERAGING OF POINTS WITHIN CELL SEARCH: AVERAGING POINTS WITHIN CELL SEARCH: AVERAGING POINTS WITHIN CELL SEARCH: USING CLOSEST POINT TO GRID NODE
- g - p 3 64000 CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 500 C. I. I armonic sp m_e IS a_me 0 W ere CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I. CONTOURS: 0.8 smoothing factor & 20" C. I.
] D: weights are obtained from a graph (variogram) 59 = NUMBER EST. DATA: min= -3865" max= -3499 no= 1675 EST. DATA: min= 296 max= 12323 no= 1681 different equations fit a continuous "rubber EST. DATA: min= -3928" max= -3440° no= 1681 EST. DATA: min= -3902" max= -3494° no= 1681 EST. DATA: min= -3902" max= -3494° no= 1681 EST. DATA: min= -3928" max= -3440° no= 1681 EST. DATA: min= -3902" max= -3470° no= 1681 EST. DATA: min= -3902" max= -3470° no= 1681 EST. DATA: min= -3953" max= -3457" no= 2025
< D of scattered data point Z value mean squared ggggg = \'\/AAERAI’\/IANCE RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 sheet" surface to scattered data point Z RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3907" max= -3470" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min=-3907" max= -3470" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3902" max= -3470" no= 59
. . . 56000 0= . . . . . : . . . . . ; R . . . . . . ; . . . . . : . . . . . : . . . . . ; . . . . . ; . . . . . : . . . . . :
differences at speC|f|ed distances (Iags). GRID: 500"x500" cells; 41x41 cells; 1681 grid nodes GRID: 500"x500" cells; 41x41 cells; 1681 grid nodes values. A "startlng Z" value is calculated at GRID: 500"x500" cells; 41x41 cells; 1681 grid nodes GRID: 500"x500" cells; 41x41 cells; 1681 grid nodes GRID: 500"x500" cells; 41x41 cells; 1681 grid nodes GRID: 500"x500" cells; 41x41 cells; 1681 grid nodes GRID: 500"x500" cells; 41x41 cells; 1681 grid nodes GRID: 500"x500" cells; 41x41 cells; 1681 grid nodes GRID: 150"x150" cells; 138x138 cells; 19044 grid node
I Kriging isa "geostatistical" method. ie. a Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000* Date: 4-23-00 Geol: SAK-BLG each cell node using surrounding scattered Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000* Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000* Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000* Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000* Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG
05 < statistical method that is applied in a way to 48000 3 g g 8 2 g E 8 data point values. Derivative calculations are g E 8 g 2 8 8 8 3 g g g 8 g g g 8 8 g g 8 8 8 g g
> take into account what is known about the < 20000 fT——T—T—F—T—T—T—T—T—T—T—T—T—T—T—T—T—T— 20000 20 —- — e — 320000 repeated (iterated) until either a 20000 = T - - 320000 20000 p— - + - ~ 320000 20000 — T — 420000 20 - T - - 320000 20 - -+ " - - 320000 20000 - 0000 20000 p——T—T—T—T T T T ——T——T— 20000
. . . - 4 . . o~ 4 F—_ w 4 —_ W o~ ! F~_ @ 4 —_
O spatial characteristics of the local geology, 2 oo [ ] ; ‘ user-specified difference (convergence or NG & k/ & § \_/ oo g \¥/ NG § L NG H L N N L
Z ) mineralogy, or target geometry. When the 3 i 1 ' ' tolerance) between scattered data point and ; 1 . o A ] A 3 ‘
| | ‘ ) Variogram Is We” bEhaved and We“ knOWn, the 32000 15000: :15000 15000 {15000 EStimatEd Z VaerS is reaChed! Or a maXImum 15000: :15000 15000 :15000 15000 | 15000 15000: 15000 15000: :15000 15000: 15000 15000 lgof; 15000
(D resulting kriged estimate is frequently stated r 1 number of iterations is reached. Estimated i ] 1 1
E to be the Best, Linear, Unbiased Estimate [ ] L : values can exceed data values. L | i ‘ L L 1 L
. . w W w
(BLUE) that can be calculated. KRIGING o I 1 / 1 Contours produced with MININUM CURVATURE b $ 4 3 | / 2 4 3 3 |
m D Krigi ks best 109, ,\ééE'E?_‘EéDA’nggEC‘% 10000 |- 410000 10000[ 10000 this method look like they 10000 o H10000 10000 i 10000 10000 10000 10000 ° 10000 10000} < 10000 10000 } 10000 10000 10000
% riging works bes ] L ] ' 1 10 . . [ [ L ‘
E with large sample °] 16000 r 1 | were hand drawn, honor s o % . % b ¥ 34 %,
] C ] A X ! 0 4 Bsoy 00 20, ‘o °
— populations and can 278 NUGGET s 1 \ \ data points well, and have b E % !
Z handle both Clustered 24_ 5000 i~ <5000 5000 = A5000 feWer artifacts than g 5000 5000 5000 5000 5000 p, 5000 5000 5000 5000 5000 5000 py, 5000 5000 ‘{5000
] 8000 | i / Sa b \ i
and irregularly spaced 24 s 1 / those produced by 4 L
— i 2 J
data. It can also o [ I j other methods. Do not /\ /\ 7 /\ C i
. . 2 4 6 8 10 r ¢ . o 1@ 1 P 2
E handle anisotropies DISTANCE ° 3 8 § B OE OB R OB OB OB oL n - N 0 O ] use the method if data o' 2 4’6 810 0 WA= SN NNAR R 1o k il £ N L 0 L . . of - NN | oy 0 ok P o ) o 3
© DATAPOINT s & &8 & 8 8§ 3 g g g g g g g DISTANCE g g g g g g g g g g g g g g 8 8
very well. S/N = SHHERICAL WITH NUGGET DISTANCE g % & g 8 & values change greatly over g g & g g & g g & g & g % &
= @ DATAPOINT
EQUAL TO 1/3 SILL H
short distances.
Trend Surface (Maps RO1-11) ALGORITHM: 1st ORDER TREND SURFACE RO1 ALGORITHM: 2nd ORDER TREND SURFACE RO2 ALGORITHM: 3rd ORDER TREND SURFACE RO3 ALGORITHM: 3rd RESIDUALS-GRID TRIANGULATION  pag ALGORITHM: 3rd RESIDUALS-INVERSE DISTANCE RO5 ALGORITHM: 3rd RESIDUALS-ORDINARY KRIGING RO6 ALGORITHM: 3rd RESIDUALS-MINIMUM CURVATURE  po- ALGORITHM: 3rd RESIDUALS-3rd ORDER TREND RO8 ALGORITHM: 5th ORDER TREND SURFACE RO9 ALGORITHM: 7th ORDER TREND SURFACE R10 ALGORITHM: 9th ORDER TREND SURFACE R11
Trend Surface is an estimation method CONTOURS: 0.8 smoothing factor & 20. C.1I. CONTOURS: 0.8 smoothing factor & 20. C.1I. CONTOURS: 0.8 smoothing factor & 20. C.1. DATA POINTS USED: 10 WEIGHTING EXPONENT: 2 VARIOGRAM: linear RANGE: 21750 SILL: 53500 CONVERGENCE: 0.05 ITERATIONS: 100 CONTOURS: 0.8 smoothing factor & 20. C.1. CONTOURS: 0.8 smoothing factor & 20. C.1. CONTOURS: 0.8 smoothing factor & 20. C.1.
- . . RESIDUAL: min= -54.50 max= 45.20 RESIDUAL: min= -53.67 max= 49.51 RESIDUAL: min= -34.89 max= 29.06 MAXIMUM GRADIENT: LARGE SEARCH: 3 (min) & 10 (max) points in 5500" circle SEARCH: 3 (min) & 10 (max) points in 5500" circle SEARCH: USING CLOSEST POINT TO GRID NODE RESIDUAL: min= -26.03 max=21.48 RESIDUAL: min= -14.56 max= 14.13 RESIDUAL: min= -14.79 max= 9.29
where a continuous surface is fit to Z values
X i N stan dev= 21.97 stan dev=19.59 stan dev=16.10 CONTOURS: 0.8 smoothing factor &5 C. I. CONTOURS: 0.8 smoothing factor &5 C. I. CONTOURS: 0.8 smoothing factor & 5 C. I. CONTOURS: 0.8 smoothing factor & 20° C. I. CONTOURS: 0.8 smoothing factor & 5 C. I. stan dev= 12.46 stan dev= 5.90 stan dev= 3.48
as a linear function of the X-Y coordinates EST. DATA: min= -3887" max= -3423" no= 1681 EST. DATA: min= -3924* max= -3470" no= 1681 EST. DATA: min= -3896" max= -3497" no= 1681 EST. DATA: min= -66 max= 47 no= 1192 EST. DATA: min= -53 max= 44 no= 1675 EST. DATA: min= -55 max= 44 no= 1675 EST. DATA: min= -118 max= 129 no= 1681 EST. DATA: min= -86 max= 48 no= 1681 EST. DATA: min= -3888" max= -3483" no= 1681 EST. DATA: min= -4198" max= -3399° no= 1681 EST. DATA: min= -42871" max= 13464 no= 1681
of the scattered data point locations, and a RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -54 max= 45 no= 59 RND. DATA: min= -54 max= 45 no= 59 RND. DATA: min= -54 max= 45 no= 59 RND. DATA: min= -54 max= 45 no= 59 RND. DATA: min= -54 max= 45 no= 59 RND. DATA: min= -3870" max= -3504" no=59 RND. DATA: min= -3870" max= -3504" no= 59 RND. DATA: min= -3870" max= -3504" no= 59
I I I least squares reg ression criteria is applied GRID: 500"x500" cells; 41x41 cells; 1681 grid nodes GRID: 500"x500" cells; 41x41 cells; 1681 grid nodes GRID: 500"x500" cells; 41x41 cells; 1681 grid nodes GRID: 500°x500" cells; 41x41 cells; 1681 grid nodes GRID: 500"x500" cells; 41x41 cells; 1681 grid nodes GRID: 500"x500°" cells; 41x41 cells; 1681 grid nodes GRID: 500"x500°" cells; 41x41 cells; 1681 grid nodes GRID: 500"x500°" cells; 41x41 cells; 1681 grid nodes GRID: 500°x500°" cells; 41x41 cells; 1681 grid nodes GRID: 500"x500" cells; 41x41 cells; 1681 grid nodes GRID: 500"x500°" cells; 41x41 cells; 1681 grid nodes
o Least squares fitting is accomplished by Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000* Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000* Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG Scale: 1" = 4000" Date: 4-23-00 Geol: SAK-BLG
< adding additional terms (orders) to the 3 8 g g 3 g 8 g 8 g 8 g g g 8 3 g g 8 s g 8 g s 8 g g s 8 g g 3 g g 8 g 8 g 8 g 8 g
I I pOIynOmial equation. After the surface is fit 200007 ? = F——— S 0000 200007 T ? — ————— 0000 200005 T 2 T 3 2 ‘9‘20000 20000 f—r—T—1— % ———— 8zooou 20000p k] 3 3 ‘C\:zoooo 20000 T .UE —— .j —r— I 3 0000 200000/. L‘.E/. ———— ~—— I gzooou 20000 T I T % T —— e T .\gzooou 20000 7 ? T o I S 0000 20000 g \_“G”/_,.’. 3 - — 820000 200007 E 2 S 0000
. . et . [ - 4 f o N 4
(nd to scattered data point values, estimated Z 2 “l% ° [ > 1 = /‘\ L \ g 1 3 /
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