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RockWorks Glossary 
Last updated 10/12/22 

The following terms are defined in the context of how they were used within RockWorks.  Other software 

and disciplines may have completely different meanings for these terms. 

Algorithm: A computer process used to calculate, estimate, or interpolate Node values within a Grid or 

Solid. 

Animation:  Video (avi, mp4, wmv), animated GIF, or Google Earth movie. 

Anticline: A fold within a surface in which both sides dip away from the axial plane (Figure 1). 

 
Figure 1.  Plunging Anticline 

Auto-Kriging:  Modeling algorithm that automatically computes the optimal spoke-spacing and 

tolerance, distance-increment and tolerance, and maximum distance based on point-to-point statistics.  

A series of eight variograms (exponential, gaussian, linear, and spherical with and without nugget) are 

then best fit to the observed directional variograms.  This algorithm then selects the variogram with the 

best correlation coefficient (least error) and uses that variogram to krig the data.  This kriging process 

is essentially a form of directionally-weighted averaging. 

Bedrock:  Materials below the glacial sediments that are considered to be impermeable.  Although this 

term is more typically associated with crystalline rocks, the preferable term of “basement” is not used 

in order to avoid confusion with the basements below a residence or office building given the local 

concerns over 1,4-Dioxane contamination migrating into dwellings. 

Block Model: See Solid Model. 

Boolean Models:  In the context of grids and solids, a “Boolean” model consists of only two possible 

values: 0.0, meaning “false” and 1.0, meaning “true”.  If a non-Boolean model (e.g. geochemistry) is 

multiplied, on a voxel-by-voxel basis with a Boolean model, any geochemistry that corresponds with a 

false Boolean voxel will be set to zero while any voxel that corresponds with a true Boolean voxel will 

be left as-is. 

Boolean Permeable/Impermeable (BPI) Model:  A Boolean solid created by filtering the Permeability 

model such that all nodes with a value less than less than 0.00002 (2.0 x 10-5) feet per second were 

converted to 0.0 (False) while values equal to or greater than 0.00002 were converted to 1.0 (True).   
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Cell: Element within a grid model.  Grids are made up of cells.  The value assigned to a cell is referred 

to as the node value or the Z-value.  A cell is analogous to a pixel within a digital image while a grid is 

analogous to a digital image. 

Cell Value: See node value. 

Clipping:  When used in reference to a grid model, clipping removes cells.  When used in reference to 

a solid model, clipping removes voxels.  This removal is accomplished by setting the cell or voxel values 

to a null value (-1.0e27).  The RockWorks software is configured to treat null values as absent rather 

than zero. 

Contamination Plume: Visual representation of a space in water or soil containing pollutants released 

from a point source of contamination.   

Control Point: An observation such as a geochemical sample within a borehole.  Grid and Solid Models 

are created by interpolating cells and voxels between control points. 

DEM:  Acronym for “Digital Elevation Model”.  A digital representation of surface topography (Figure 2) 

consisting of regularly-spaced points sampled as a grid model.  The GeoTiff format is the most common 

format for distributing DEMs. 

 
Figure 2. Portion of USGS GeoTiff. 

Epikarst:  The “rotten skin” at the boundary between overlying regolith and underlying carbonates 

(Figure 3).  Typified by deeply weathered joints filled with clays and sands. 
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Figure 3.  Epikarst 

G-Value:  The value assigned to a voxel. 

Geobody:  Contiguous voxels with the same G-value.  A geobody filter applied to a BPI model will 

identify zones that can “hydraulically communicate”. 

GeoTiff:  Special version of Tiff image file in which terrain model georeferencing information (e.g., 

projection and coordinate information) is embedded along with point elevations that are stored as 

pixels (Figure 4). 

 
Figure 4. GeoTiff Converted to RockWorks Grid & Displayed as Contour Map 

Grid Cell: See Cell. 
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Grid Model: Data structure used to model data that has two independent variables (X and Y) and one 

dependent variable (Z).  For any given XY coordinate there can only be one Z value (e.g. elevation).  

Examples of data that can be modeled with grids include surface topography, surface geochemistry, 

and formation thicknesses.  Grids model XYZ data by assigning an interpolated value to imaginary cells 

(nodes) within the grid based on the surrounding control points (Figure 5).  There are many different 

gridding methods (algorithms), for performing these estimations, each of which has its own strengths 

and limitations.  There is no universal algorithm that is applicable to all types of geologic data.  Also 

referred to as just “Grid.” 

 
Figure 5.  Grid Model Terminology 

A Grid Model is not a diagram.  Instead, it is just a list of numbers that define the XY coordinates and 

Z-Value for each cell. 

Grid Modeling: The process of creating a Grid Model by interpolating the Z-Values (aka nodes or cell 

values) based on irregularly-spaced control points.  Also referred to as “Gridding.” 

Grid Resampling:  A process in which grid nodes are converted to control points and then used to 

interpolate cell values for a new grid with different cell dimensions.  The interpolation is performed by 

using an inverse-distance weighting algorithm.  

Horizontally-Biased Inverse Distance Weighting (HBIDW):  This interpolation algorithm is based on 

a three-dimensional inverse-distance weighting interpolation in which the weighting factor varies with 

the inclination of a control point relative to the voxel that is being estimated.  The influence of a co-

planar point will be based on its inverse distance squared whereas a point that is directly above or 

below the voxel will have an influence based on the inverse distance to a power of five.  The weighting 

factor for all other points will range between 2 and 5 as scaled to their relative inclination.  The net 

result is a modeling algorithm that horizontally biases the influence of the control points. 

High-Fidelity (HiFi) Post Processing:  A process in which cells or voxels that contain control points 

are replaced with the control point values in order to honor the data.  This process is applied after the 

initial model has been created, hence the “high-fidelity” nomenclature.  If a cell or voxel contains more 

than one control point, an IDW (Inverse Distance Weighting) algorithm relative to the cell or voxel 

midpoint is used to estimate the new value.  Adjacent cells or voxels that do not contain control points 
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are smoothed to minimize the “bullseye” effect when the new value is significantly different that the 

original value. 

Hydraulic Communication:  The ability of water to move from one region to another.  The geobody 

filtering can be used as a tool to identify zones that do not hydraulically communicate. 

Hydraulic Conductivity:  The ease with which a fluid (usually water) can move through pore spaces or 

fractures.  Symbolically represented as “K.” 

Impermeable: Soil or rock that does not allow a fluid to pass through it. 

Inflated Convex Hull (ICH):  The shape created by fitting a convex polygon to peripheral control points.  

This process is analogous to stretching a rubber band around all of the points.  The algorithm can also 

be used to expand (inflate) this perimeter a specified distance outward.  Specifying a conservative 

distance (e.g. ½ Average Minimum Distance Between Control Points) for the inflation will eliminate 

abrupt and unrealistic terminations against the convex hull (Figure 6). 

 
Figure 6.  Inflated Convex Hull 

Interpolation:  The estimation of an intermediate value into a grid or solid by evaluating the 

surrounding known values based on an estimation algorithm. 

Isoshells:  Three-dimension contour “skins”.  By adjusting the opacity, color, and type (mesh versus 

solid) of the isoshells, it is possible to see higher concentration levels inside larger bodies (Figure 7). 
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Figure 7.  Three isoshells (solid red, 50% opacity solid yellow, and 25% mesh green). 

Isosurface:  A three-dimensional contour analogous to a skin that conforms to the extent of a given 

plume concentration (Figure 8). 

 
Figure 8. Isosurface 

K: Symbolic representation of hydraulic conductivity.  Expressed in feet per second. 

Lateral Blending:  As with Lateral Extrusion, the Lateral Blending algorithm does not attempt to create 

transitional gradations between the control points.  Instead, Lateral Blending will laterally extend 

observations from each well one-third of the distance to the neighboring wells.  The lithology within 

the center third is randomly selected from the borehole lithologies on either side resulting in a 

transgressive/regressive appearance similar to hand-drawn sections while still honoring the observed 

lithologies.  The primary difference between Lateral Blending and Lateral Extrusion is that the former 

method produces more aesthetically pleasing (in a geologically sense) correlations. 

Lateral Blending Variability:  As previously mentioned, the Lateral Blending algorithm horizontally 

extrudes the lithologies from the lithologic intervals defined within the wells.  This extrusion extends to 

1/3rd of the distance to the closest neighboring wells that also have lithology data.  The undefined 

voxels that reside within the center 1/3rd region between the wells are defined by randomly selecting 

the co-planar lithologies from the surrounding wells.   
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For example, Figure 9.  Simplified Lateral Blending MethodologyError! Reference source not 

found.depicts two wells, named “Well-A” and “Well-B”, separated by a distance of 90 feet.  Both of 

these boreholes encountered alternating lithologies consisting of limestone and rhyolite.  The voxels 

within 30 feet of each well are assigned a lithology based on the corresponding observed lithology 

within the associated well.  The lithologies within the “Random Zone” are determined by randomly 

selecting a number between zero and 30 to serve as the demarcation point for extending the lithologies 

on either side. 

 
Figure 9.  Simplified Lateral Blending Methodology 

In order to quantify the variability produced by this process, five lithology models were created for the 

study area using the Lateral Blending algorithm with the same borehole data.  The differences between 

the models are presented visually within Figure 10Error! Reference source not found.Error! 

Reference source not found.. 
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Figure 10.  Five Lithology Models Created with Lateral Blending Algorithm 

A visual comparison of the models (Figure 10Error! Reference source not found.) shows that in areas 

with dense well control, the differences between the models are too small to detect.  Conversely, 

variations are noticeable within regions with sparse well control. 
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Table 1.  Statistical Comparison of Five Lithology Models Created with Lateral Blending 

 

The statistical comparison (Table 1.  Statistical Comparison of Five Lithology Models Created with Lateral 

BlendingError! Reference source not found.) indicates that there is a 0.3% variability between the 

models, meaning that the models can vary by as much as 0.3%.  This number was determined by 

counting the number of voxels for each lithotype and computing the range for the five models.  The 

range of these ranges was then divided by the total number of defined voxels and multiplied by 100 to 

define the variability. 

It should be noted that the variability relates inversely with the voxel dimensions.  If the voxels are 

larger, the variability will increase exponentially.  The very low variability (0.3%) associated with the 

model generated for this report justifies the increased processing time associated with higher resolution 

models.  

Lateral Extrusion:  Unlike most of the other estimation algorithms, Lateral Extrusion and Lateral 

Blending do not attempt to create transitional gradations between the control points.  Instead, Lateral 

Extrusion will laterally extend lithologic observations from each well to the midpoint with the 

neighboring wells.  This creates a discrete model in which the lithotypes do not blend from one type to 

the other (e.g., rhyolite will not grade into limestone).  This algorithm has proven to be well suited for 

modeling laterally discontinuous units that are too complex for stratigraphic correlations (e.g., glacial 

deposits west of Ann Arbor, Michigan).   

Legacy Data: Data presented within previous reports. 

LIDAR: Acronym for “Light Imaging, Detection and Ranging.”  A surveying method in which a laser is 

used to measure the distances between the camera and millions of points on the ground.  These 

distances are used to create a digital 3D model of the ground surface. 

Lithology:  Type of material including concrete, asphalt, soil, sand, gravel, clay, and rocks. 
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Lithology Model: Solid model in which the numeric voxel values represent the types of material 

conceptually contained within each voxel. 

Lithology Table:  Table within the SQL database that defines lithologic terms and their associated 

patterns, colors, and G-Values.  These G-Values define the numbers that are used to represent the 

associated lithologic terms within the numeric solid models. 

Logarithmic/Exponentiating (L/E) Conversion:  Before a model is created, all of the control point 

values are converted to their natural logarithm equivalents.  Once the model has been created, the 

voxel values are converted back to the original range of values by exponentiating the node values.  

These steps diminish the overwhelming influence of anomalously high and anomalously low values 

upon the weighting.  A useful analogy involves the gravity equation (the basis for this algorithm) which 

states that gravitational force upon an object varies inversely with the distance squared multiplied by 

the mass of the object.  A neighboring point with tremendous mass (e.g. a star) will overwhelm the 

weighted averaging thereby rendering the influence of other nearby objects (e.g. a spacecraft) to be 

insignificant.  The logarithm/exponentiating conversion diminishes the mass of the star when 

computing its influence and effectively allows us to see both the forest and the trees. 

LogPlot:  Borehole striplog plotting software developed by RockWare, Inc.  Web site: 

https://www.rockware.com/product/rockworks/ 

Maximum Historical Water Level Surface (MHWLS) Model:  An interpolated surface (grid) model 

based on the maximum water level elevations observed within all of the boreholes for a specified time 

period.  

Mean Sea Level (MSL):  Elevation relative to the average global sea level datum. 

Model:  Either a grid model or a solid model. 

Modeling: The process of interpolating node values for a grid model or a solid model. 

Morphing:  Creating transitional models that are subsequently used to make animations less “jerky”.  

For example, an animation depicting five annual contaminant plumes in which the plume morphology 

has changed significantly will be difficult to watch.  Adding 100 transitional models between each year 

will create a gradual shape-shifting effect that is more realistic. 

Node:  The midpoint of a cell or voxel. 

Node Value:  The numeric value assigned to the Node within a grid model or a solid model.  When 

used in regards to a Grid Model, the Node Value is also referred to as the Cell Value or the Z-Value. 

Node Spacing:  Horizontal or vertical distance between nodes.  The Node Spacing essentially 

determines the resolution of the model.  For example, a horizontal Node Spacing of 500 feet means 

that the model will discriminate features that are 500 feet or greater in width.  Conversely, features that 

are less than 500 feet in width may be completely omitted by the modeling.  In a grid, the Node Spacing 

https://www.rockware.com/product/rockworks/
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is the same as the cell width.  In a solid, the horizontal node spacing is the same as the voxel width 

while the vertical node spacing is the same as the voxel height. 

Node Value: Number assigned to a cell (Z-value) or a voxel (G-value). 

Permeability:  The capability of a porous rock or sediment to permit the flow of fluids through its pore 

spaces. 

Pixelation:  Blocky, Lego-like, appearance caused by rendering diagrams based on grid or solid models 

at an enlarged scale. 

Potentiometric Surface: In the context of this report, the Potentiometric Surface is defined as an 

imaginary surface that is based on the maximum water table elevations for all wells from 1986 to 2019.  

Given the ambiguities with other related terms (e.g. Piezometric, Water Table), this report refers to this 

surface as the Maximum Historical Water Level Surface (MHWLS). 

PPB: Parts per billion (1/1,000,000,000). 

Project Area:  A geographical parallelopiped (3D rectangle) that is aligned such that the eastern and 

western borders have an azimuth of zero degrees.  The extents (border coordinates) of the Project Area 

define the dimensions of the models that will be created the RockWorks programs. 

Properties:  In a mining context, “properties” refer to any characteristic that determines the economic 

viability of the material.  For example, important properties for a bentonite deposit might include 

hydration, swelling, water absorption, viscosity, thixotrophy, and chemistry.  The importance of these 

properties is determined by the target market.   

Resolution:  Grids are comprised of cells while block models (solids) are made up of voxels.  The 

dimensions of these cells and voxels are collectively referred to as the “resolution”.  A high-resolution 

grid or solid model has smaller cells and voxels while low-resolution models have larger cells or voxels.  

High-resolution models are able to discriminate smaller detail than low-resolution models but they take 

longer to interpolate and require more memory than low-resolution models.  A point of diminished 

return is reached when the resolution of a model is smaller than the extractive technology.  For example, 

a 5 x 5’ borehole spacing makes no sense if the deposit is going to be mined with a 12’ bucket. 
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Figure 11. Grids of Various Resolutions - Note loss of detail as cells become larger.. 

RockWare Inc.: Geological software development, resale, and consulting company based in Golden, 

Colorado.  Web site: www.rockware.com. 

RockWorks:  Integrated geological database, analysis, and visualization software developed by 

RockWare, Inc.  Web site: https://www.rockware.com/product/rockworks/ 

http://www.rockware.com/
https://www.rockware.com/product/rockworks/
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RockWorks Command Language (RCL) Scripts:  Batch-processing language that bypasses the 

RockWorks menus and allow for the automated re-generation of all models and diagrams.  RCL Scripts 

are stored within generic ASCII (American Standard Code for Information Interchange) text files that 

can be viewed and edited within a simple text editor (e.g. Windows NotePad).  RCL scripts consist of 

blocks of parameters definitions (menu settings) followed by a command that executes the associated 

sub-program.  The example displayed below, shows how a solid model is truncated by an overlying grid 

model. 

The RCL capability has been replaced by the RockWorks Playlist which was introduced in 

RockWorks2020.  Newer version of RockWorks will still read the old RCL files, but it is recommended 

that new projects use the Playlist instead.  

Solid Model:  Data structure used to model data that has three independent variables (X, Y, and Z) and 

one dependent variable (G).  For any given XYZ coordinate there can be only one G value (e.g. 1,4-

Dioxane).  Examples of data that can be modeled with solids include geochemistry, geophysical data, 

and ore grades.  The three-dimensional cells within a solid are termed “voxels”, and just like grid cells, 

the center of a voxel is called a “node” (Figure 12).  Also referred to a “Block Model” or “Solid.” 

 
Figure 12.  Solid Model Terminology 

By way of analogy, a digital picture (essentially a grid), cannot be used to model a deformed onion in 

three dimensions whereas a 3D radiological CT scan (essentially a solid) can.  A digital image is 

essentially a grid made up of pixels (pixel elements) whereas a 3D CT is a solid, made up of voxels 

(volumetric elements). 

A Solid Model is not a diagram.  Instead, it is just a list of numbers that define the XYZ coordinates and 

G-Value for each Voxel. 
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Solid Modeling: The process of creating a solid model by interpolating the G-values for voxels based 

on irregularly-spaced control points.  Also referred to as “Block Modeling.” 

SQLite: Relational Database Management System (RDBMS).  Reportedly the most widely used RDBMS 

in the world. 

Thixotrophy:  The process of becoming less viscous when subjected to an applied stress.  Certain gels 

or fluids (e.g., saturated bentonite) that are thick or viscous under static conditions will flow over time 

when shaken or stirred. 

Trend-Surface Polynomial Algorithm:  This method best-fits a polynomial equation to the points.  A 

first-order surface is a plane, a second-order surface has one flexural axis, a third-order surface has two 

flexural axes, and so on.  Second-order trend-surface polynomials have proven to be a very useful tool 

for modeling potentiometric surfaces because the water levels have reached a state of equilibrium that 

lacks the crenulations and perturbations that other algorithms, such as Kriging, are designed to 

enhance. 

Vertical Exaggeration:  Ratio of vertical scale relative to horizontal scale within cross-sections and 3D 

diagrams.  For example, if the Vertical Exaggeration equals 5x then features are being vertically 

stretched to five times the horizontal scale.  Vertical Exaggeration is used to highlight features that 

would otherwise be obscured if the vertical scale equals the horizontal scale. 

Voxel:  Volumetric element within a solid model.  Solids are made up of voxels.  The value assigned to 

a Voxel is referred to as the Node Value or the G-Value. 

Voxel Value:  The value assigned to a voxel.  See Node Value. 

World File:  ASCII text file that defines the coordinate information for the associated raster file.  

Specifically, the World File contains the following six lines of text: 

1. X-Scale:  Width of each pixel in the x-dimension. 

2. Rotation Term 

3. Rotation Term 

4. Y-Scale: Height of each pixel in the y-dimension. 

5. X-Origin:  X-coordinate at the center of the upper-left pixel. 

6. Y-Origin:  Y-coordinate at the center of the upper-left pixel.  Must be negative because y 

decreases downwards in a raster file. 

Example: 

0.398 

0.0 

0.0 

-0.398 

481871.9036183655 
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4400017.9042893332 

 

A World File has the same name as the input file but with a “W” at the end of the file suffix.  For example, 

if the input is titled “BMP_0.bmp”, the World File must be titled “BMP_0.bmpW”. 

World files are not as important as they used to be because most DEMs are now distributed as GeoTiffs 

which embed the projection and coordinate information within the GeoTiffs file. 

Z-Value: The value assigned to a grid cell.  See Node Value. 


