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An Apparent Dip Calculator for Spreadsheets

By Gregory J. Walsh

Abstract

This report and spreadsheet calculator contain Microsoft
Excel-based equations that are useful in structural geology to
calculate plunge or apparent dip when measuring lineations
on a plane. The spreadsheet allows users to measure the trend
or the plunge of a lineation and calculate the corresponding
unknown value of trend or plunge.

The spreadsheet provides the user with two options:

Option 1: Calculates the plunge of a lineation from the
measured strike and dip of a plane and the measured
trend of a lineation.

Option 2: Calculates two potential trends of a lineation
from the measured strike and dip of a plane and a mea-
sured plunge of a lineation. The user can decide which
trend is appropriate for their data.

Methods

This report and spreadsheet calculator (Apparent Dip
Calculator v.1.0.xls at https://doi.org/10.3133/tm7C28)
contain Microsoft Excel-based equations that are useful in
structural geology to calculate plunge or apparent dip when
measuring lineations on a plane. The spreadsheet (tables 1
and 2) allows users to measure either the trend or the plunge
of a lineation and calculate the corresponding unknown
value of trend or plunge. The spreadsheet uses measurements
in right-hand-rule and the following apparent dip equation
(Fisher, 1937; Gabriel and Miller, 1952):

tan ¥ =tan o cos 0 )

where

v is angle of an apparent dip,

is angle of a true dip, and

is angle between the direction of an apparent
dip and a true dip.

D R

An alternative of the same equation calculates the apparent
dip by relating it to the angle between the trend of the apparent
dip and the strike (Addie, 1968):

tan ¥ = tan o sin o 2)

where

v is angle of an apparent dip,

is angle of a true dip, and

is angle between the direction of an apparent
dip and the strike.

R

In the spreadsheet tables 1 and 2, the latter equation is used
because the strike value is a commonly measured parameter by
the field geologist.

In structural geology, it is more accurate to measure the
strike and dip of a plane that contains a lineation, and then
measure either the trend or the plunge of the lineation and
calculate the corresponding unknown value of trend or plunge.
Geologists who attempt to accurately measure all four values
of strike and dip of a plane plus the trend and plunge of a
lineation often produce results that are geometrically imprecise
as shown in the example on the stereonet, data table, and map
symbols in figure 1. Rowland and others (2021, problem 1.3)
use an example of this challenge as a student exercise to check
the feasibility of measured lineations. With the spreadsheet
(table 1), the user can enter the three measured values (strike,
dip, and trend) to calculate the fourth unknown value (plunge).
The table 1 calculator thus eliminates errors encountered when
trying to measure all four values. It also allows structural geolo-
gists to independently check the accuracy of their measurements
while in the field on the outcrop, or check data shown on a
geologic map.

The spreadsheet provides the user with two options:

Option 1 (table 1): Calculates the plunge of a lineation
from the measured strike and dip of a plane and the
measured trend of a lineation.

Option 2 (table 2): Calculates two potential trends of a lin-
eation from the measured strike and dip of a plane and
a measured plunge of a lineation. The user can decide
which trend is appropriate for their data.

Currently, various online tools exist that enable users to
calculate apparent dip, however, they require internet access.
The tool presented here is especially helpful when working in
remote areas without access to online tools. The spreadsheet
calculator is stand-alone and operates offline on multiple plat-
forms, giving the user greater flexibility. It has been successfully
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2 An Apparent Dip Calculator for Spreadsheets

tested on mobile Windows, Android, and Apple devices. The The spreadsheet was successfully tested on the following
instructions and user notes are located within the spreadsheet platforms:
(Apparent_Dip_Calculator_v.1.0.xls). * Microsoft Excel for Microsoft 365
The spreadsheet uses mathematical formulas to quantify
values in a digital format and differs from traditional analog * Numbers for Mac OS

tools such as the ZipADip® protractor (Travis, 1964), a paper

stereonet, or a Biemsderfer plotter (Wise, 2005). * Numbers for Apple i0S

* Google Sheets for Android

A N EXPLANATION
Stereonet symbols
/ Measured foliation plane
® Pole to measured foliation
o Correctly measured lineation
O Incorrectly measured lineation
Sample data
. Azimuth, | Dip/Plunge,
Point in degrees | in degrees Structure | Result
270° | 90 1 0 45 l:.ollat|.on Correct
2 90 45 Lineation | Correct
3 129 38 Lineation | Correct
4 51 38 Lineation | Correct
5 88 43 Lineation | Incorrect
6 51 41 Lineation | Incorrect
180°
B Points
1and2 1and3 1and 4 1and 5 1and 6
EXPLANATION
45 45 38 4
Map symbols
45 45 45 43 45 38
38 / Trend and plunge of lineation
Correct Correct Correct Incorrect, 43° is Incorrect, 41°is
too low too high k5 Strike and dip of foliation

Figure 1. Stereonet (part A) and map symbols (part B) showing fictitious, measured sample data for the strike and dip of a foliation
plane (point 1) with five lineations (points 2-6). Sample data (in degrees) are shown in right-hand-rule. Two lineations (red open circles,
points 5 and 6) yield incorrect measurements that do not plot on the foliation plane. Map symbols in part B show strike and dip of
foliation and trend and plunge of lineation for points on the stereonet in part A. The stereonet was plotted with the Structural Data
Integrated System Analyser software (DAISY 3, ver. 5.14a) by Salvini and others (1999) and Salvini (2016).
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