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Stereographic Projection in Structural Geology

Hello and welcome, everyone. We are in the fourth lecture of this online structural geology

course and today’s topic is stereographic projection and its application in structural geology.

(Refer time slide: 0:34)

Aims of this lecture

& Basic concepts and construction of Stereographic Projection

® Different components of Stereonet

s Plotting structural data on Stereonet

So what we will cover today is mostly the basic concepts and construction of stereographic
projection. The different components of stereonet and finally will see how to plot structural data

on stereonet.



(Refer time slide: 0:44)

The concept of Projections

@ The Earth is approximately spherical, the plece of paper or computer screen that displays the map is
flat. There is inevitably some distortion that occurs when we project a spherical surface onto a flat
medium

Now, before we go to the actual topic of stereographic projection let us have some ideas that
what is a projection? Now imagine a globe that we have all seen and you also have seen the map,
the world map, which we see in our computer screen or a piece of paper, which is flat and what

we see in a sphere is not flat.

Now how this spherical map is converted to this map is a question. And if you try to do that, that
means, say, if you break this globe and then try to make a rectangular area interestingly, you
cannot do it. If you have to fit it, you have to stretch some areas you have to deform some areas

of this globe and then only you can make this flat map.

Now the stretching or deformation of this globe or pieces of this globe is the concept of
projection and the stretching or deformation of the pieces why you just don't do it randomly, you
do it using some mathematical relations, mathematical formulations and therefore you achieve

the projection of the map on a flat surface from a globe.



(Refer time slide: 2:14)

The concept of Projections

® There are a myriad of map projections that accomplish this task depending on the size of the map
area and the purpose for which the map is needed
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Now there are many ways one can project the map. So the different ways are essentially a
function of that what is your need of projecting the map so based on that, people do project the

map in different ways.

(Refer time slide: 2:32)

The concept of Projections

This illustration from the book “Flements
of map projection with applications
gnd chart construcTion” wiitten in 192
Charles H. Deetz and Oscar 5. Adams, is
ane of the best illustrations of the concept
of map projections ever.

mathematically defined

Now, this is not only valid for map, you actually can project anything in any different ways. So
this illustration that we see these are human faces is one human face and you can see that based

on the different grids that we see the face has been projected differently in this area.



So this is one of the classic projections that I took from a book and it dates back of 1921. What is
important that I said already that, any projection or any projection operation involves extremely
complex mathematics. So you can do with them whatever you want to, as long as each point on

the map or on the object you are projecting to are mathematically defined.

(Refer time slide: 3:23)

The concept of Projections

& All maps represent tradeoffs of the following factors
Canfarmal preserves the same scale in every direction, locally, thus
maintaining the correct shape of the features

Equal Area preserves the area throughout, but distorts the shape

Equidistant —  depicts the correct distance between a point at the center of
the projection and points in any direction away from the
CEnter

Equal Angle Shows true angles or bearings, locally.

¥ snnot have sl of the sbove in & sngle map! For sxample, » ma
tranaforrnalions i mpotible

So there are many ways of projections. But in structural geology, there are mostly four different
ways we project maps. One is conformal, one is equal area one is equidistant and another is
equal angle. Now all these four are somehow related to each other. For example, in conformal
projection, it preserves the same skill in every direction locally, thus it maintains the correct
shape and the features. On the other hand, the equidistant projection depicts the correct distance

between a point at the center of the projection and points in any direction away from the center.

So conformal mapping keeps the shape and equidistant projection keeps the distance between
two objects. Equal area and equal angle, equal area map you preserve the area, but it distorts the
shape and in equal angle you keep all the angular relationships equal to the projected map. Now
it is important to understand here that you cannot have all of the above or all of this conformal
mapping, equal area mapping, equidistant mapping and equal angle mapping in a single map

because, though they are somehow related, but you cannot project them together.



(Refer time slide: 4:51)

The concept of Stereonet

® Structural geclogists use sterecgraphic projections to display orientation data when the
spatial relation of the individual abservations with respect to sach other is not impartant

@ A stereonet can also used to do complex
calculations such as rotations, calculating lines of - i
intersection, etc. by placing a sheet of tracing paper
over the grid of lines and rotating it about the

center

® A stereonet looks like a globe or a map of the
entire Earth. There are great circles [projections,
just like lines of longitude, running from pole to
pole, and , similar to lines
of latitude, that run across the globe from east to p—

west

So in structural geology we use stereographic projections mostly to plot or display orientation
data. We have learnt about different orientation data about planar features, about linear features
and so on. What is most important that you can collect data from the field and then you can
gather in a single place and plot them in the stereonet. So, in addition to that, a stereonet can also
used to do complex calculations such as rotations, calculating lines of intersections etc, we learn

all of these.

So in general, what do you see in stereonet, what we generally see it is essentially looks like the
globe in plane and it has some grids. There are some vertical grids, and there some horizontal
grids, the vertical grids are known as great circles and it is very analogous to what we call
longitude, running from one pole to another pole. And then there are some small circles that runs
that run from east to west of this circle. So in this image, the great circles are marked by blue

color and small circles are marked by orange color.



(Refer time slide: 6:14)

Which Stereonet | should use for Structural Geology?

There are two different stereonets used in structural geclogy

® The iqual Area (Schmidt/Lambert) Net - CONFORMAL ®  The Equal Angle [Woll] Net - EQUIDIS TANT

munimizes the ares distortion Bétter tor Linematic snskyiii

betier analyses the data-sccurac v does & good job in snalysing angular relationships

easier for data contouring suitable for strain analysis

A 1 this lecture, we shall always use the Egual Areo Net. unless mentioned otherwise

Now, as I said that there are many different projection styles, there are many different
possibilities. So in structural geology there are two different types of stereonets that we use. One
is equal area, and another is equal angle. The equal area map is also known as Schmidt Lambert,
Net and equal angle Projection is also known as Wolf Projection or the stereonet is also known
as Wolf Net. The advantage of equal area projection is that it minimizes the area distortion as it

defines, so it better analyzes the data accuracy and it is also easier for data contouring.

On the other hand, the equal angular, Wolf Net it does an excellent Kinematic analysis, it does a
good job in analyzing the angular relationships, and therefore it is suitable for strain analysis. In
this lecture and in most of the structural geology operations, at least in basic levels, people use
mostly equal area net. So in this lecture will also use the equal area net unless we state otherwise

in some places.



(Refer time slide: 7:23)

Principles of Stereographic Projection

® In Structural Geology. Stereographic Projections are used primarily to present planar (bedding foliation
&tc.) and linear features in a 2D diagram and analyse the mutual relationships between the planer and
linear features in different ways

® The projection plane is an imaginary harizontal plane passing through the centre of a sphere.

Okay, let us go to the concept of the stereographic projection. A stereographic projection
generally, as we have seen it is a circular area, but what is this circle? Now this circle is achieved
by inserting a horizontal plane inside the sphere. As you can see here on the left side you have a
sphere. And if I insert this green horizontal plane through the equator of this sphere, then it

creates a circle in the middle and this is your stereonet or projection plane.

The circle is also known as primitive circle. As you can see here, here are, these are your great
circles on different sides and these are your small circles running from west to east. So we will
see now that how using this concept of stereographic projection; what we have learnt in our last
lecture that we will plot a line, we will plot a plane and we will also learn how to plot the normal

of a plane in the stereonet.



(Refer time slide: 8:51)

Projection of a Line

Imagine & linear slement passing through
the cantre of the sphere

The line would intersect the surface of the
sphere twice, one is upper hamisphere (A)
and another in lower hemisphere (B)
[uniess the line is on a horizontal plane)

Let us look how to plot a line. Now, the fundamentals of plotting a line in the stereonet is you
have a line which is inclined and you have to pass this line through the center of this sphere and
also through the center of this primitive circle or projection plane. If you do that, then the line
would intersect the surface of the sphere two times, one at the upper hemisphere, which is the
point A here and one at the lower hemisphere, which is point B here. Now this is only possible if
the line is inclined. If the line is horizontal, then it would probably lie on the equatorial plane.

But that is on, that is not the case we are discussing here.

(Refer time slide: 9:42)

Projection of a Line

We are concerned about the intersection an
the lower hemisphere (B}

The line would also Intersect projection
plane at the middle.




So, because we will be projecting on the lower hemisphere, we call it lower hemisphere
projection. So, we will be concerned or we will be concerning with only the point B. So, this
point B, if we consider which is actually the line, this would also intersect at a middle point of

this projection plane or the primitive circle.

(Refer time slide: 10:08)

Projection of a Line

To project the line on the projection plane, R
draw a line connecting the point B (the pt 1
intersection point between the line and the b
lower hemisphers) to the Zenith (C) of the
sphere (the top most point of the sphere in
the upper hemisphere)

The line BC would intersect the projection
plane at one point (D)

Now to project this line on this primitive circle, the task is to draw a line connecting the zenith of
the sphere, which is the point C here and the point P, that is the intersection point between the
line we are concerned with and the sphere. Now, while we do that when we connect this line

from B to C it also passes through the projection plane and we get a point here, which is D.



(Refer time slide: 10:46)

Projection of a Line

The Point D on the projection plane
represents the projection of the line on the it 4
stereanet (projection plane)

Now this point D is actually your projection of the line that we have seen before. So if I now
project this circle in plane, then the point D would appear somewhere here and this is the

projection of this inclined line on the stereonet.

(Refer time slide: 11:03)

Projection of a Plane

imagine a dipping/inclined plane |bedding or
foliation) passing through the center of the
sphere

Let us have a look how to project a plane on the stereonet, or what is the basic of projecting a
plane on the stereonet. It is very similar the way we projected the line, but because it is a plane,

so it involves a little complexity. But first, let us define the plane. In this diagram what we see,



we have this blue sphere. The zenith is there. Then this is your equatorial plane and we have a

plane which is orange in color here and inclined. And also we have a green horizontal plane.

Now this green horizontal plane and this yellow and the orange sloping plain would intersect
along the line, and from the definition we learnt on the last lecture, this line is your strike line
and the orientation of this line with respect to magnetic north is your strike of this sloping orange
plane. The angle it makes with the horizontal on particle plane is the dip angle, in this case, this
is Alpha. Now this plane is inserted such a way through this circle that it passes through the

center of the sphere.

(Refer time slide: 12:25)

Projection of a Plane

The plane would intersect the equatorial
plane (projection plane) of the sphere along
a line (AB) also passing through the center of
the sphere and the projection plane
(primitive circle)

Again, we are concerned with the lower hemisphere, so I sort of made the top part little
transparent to get better focus on the lower hemisphere and what we see here that when this
plane is passed through the center of this sphere intersects the projection plane or the primitive
circle along the line A and B. Okay, now, this line is very important because this is your strike

line.



(Refer time slide: 13:00)

Projection of a Plane

The plane also intersect the lower
hemisphere of the sphere along a curved
lime and produce a plane representing the
interiection plane between the dipping Fongs
plane and the sphere (the plane in 'y
the illustration)

The task is to project the intersection plane
in the projection plane

We can also figure out that the intersection of this sphere and this plane also makes an
intersection plane, which is highlighted by orange color here and this is the intersection plane
between the dipping plane and the sphere. So the challenge or the task is to project this
intersection plane in the projection plane. And you can clearly visualize that this sort of semi
circle is the actual plane we were concerned with. So we have to project it on the projection

plane.

(Refer time slide: 13:42)

Projection of a Plane

To perform the projection of the plane, lines
are drawn from the edge of the dipping
plane and sphere intersection curve to the
zenith of the sphere.

All such lines would pass through the
projection plane and mark a series of
intersection points

Connecting the points from A to B through a
line would represent a great circle, which is
the projection of the dipping-plane on the
projection plane




Now to do that, as we have done with the line, we will draw a series of lines from the edge of
this intersection plane and the sphere to the zenith. So all these violet lines, if we can connect
continuously, it would produce some sort of a cone and this cone, individual lines of this cone
would also intersect on this projection plane. Now it is possible that you can connect all the
points starting from A to B by a curved line. Now, this curved line is actually the projection of

the dipping plane on the projection plane.

(Refer time slide: 14:50)

Projection of a Plane

To : ¢« of the projection plane
represents the dipping-plane on the
steronet

So if we now see the projection plane, only then it appears something like this. So this A and B,
these are the two points and this blue line actually, these are different points that you have drawn
which at the intersection lines between this plane at the lower hemisphere and connecting it to
the zenith of the sphere and we have connected this points through a curve and this curve is
actually the projection plane that represents the dipping plane on the stereonet and the dip angle
is this one. Now how to read it or how to interpret all these types of features differently we will

learn it later.



(Refer time slide: 15:42)

Projection of a Plane

Visualization of strike, trus dip-angle and dip direction on the stereonet

So to visualize this in a different way that whether we are actually projected our plane to the
stereonet, here is a different illustration. Now what do we see here? This is the sloping plane that
we are concerned with. This sloping plane passed through the center of the sphere. Now, this is
the half sphere. This is the lower hemisphere. So, this line, this intersection line between the
equatorial plane and this projectable plane is your strike line and this angle here is your dip

angle.

Now, if I make this and see this in plane view, then this is the strike line, this is the projection of
the plane and this angle defines the dip angle of this plane and rest is 90 degree minus your dip
angle or which is in this case, Alpha. Let us have a look how to plot the pole of a plane or what
are the basics or what are the theoretical ideas when we plot the pole of a plane on the stereonet.

So pole of a plane is nothing but the normal line on the plane.



(Refer time slide: 17:10)

So, if I have a sloping plane like this, then the normal to the plane is the pole of this plane. Okay?

The challenge is to plot this line on the stereonet given I have the plane on the stereonet.

(Refer time slide: 17:29)

Projection of a normal (pole) of a Plane

The normal or pole of a dipping-plane is an
imaginary line, perpendicular to the dipping
plane. it can be considered as a linear
element.

Projection the normal or pole of the dipping
plane, therefore, has a similar principle of
projecting a line

Tt is very similar the way we have plotted the line. But we use somehow different technique
because we do not have the data of the line or the line is not there, we have the plane only. The
normal of a pole of a dipping plane is an imaginary line perpendicular to the dipping plane and as

I said, it can be considered as a linear element.



So, projection or projecting the normal or the pole of the dipping plane therefore has a similar
principle of projecting a line. What we see here in this diagram? This is again you can, you may
remember this is the plane we were concerned with and then we have to draw a normal on this

plane. This red line here is the normal to the plane.

Now, because we will be doing lower hemisphere projection, so we will extend this line so that it
passes through the lower hemisphere and intersects the lower hemisphere and here is the point
where it intersects with the lower hemisphere. Now the task is simple, we have the intersection
point at the lower hemisphere then we connect this point to the zenith, it would intersect
somewhere on the projection plane or on the equatorial plane or on the primitive circle. And this

point is the pole of this plane projected on the surface.

(Refer time slide: 19:09)

Projection of a normal of a Plane

The point A is the projection of the pole of
the L # (representing a dipping-plane)
of the steronet

So this is how it looks like once we are ready with the projection. So the plane is similar plane
that we have projected before, this blue line and now this point A here is the projection of the
plane of the blue line, which is a dipping plane on the stereonet. Now, this is your dip angle, as
we have seen before and this angle from here to here is 90 degree and therefore it is the pole of

this plane, which is a blue line in this diagram.



(Refer time slide: 19:45)

Plotting a Line in Stereonet

Let’s plot a lineation with the attitude: 30/310. i.e., Plunge 30° and Trend 310°

Mount carefully your printed stereonet on a
hard-board

Take a tracing paper that covers the entire
itereonet and place it over the stereonst

f

Tracing paper

Sterecnet mounted
on a hard-board

Now, I believe the concept is clear. We will try to see how if a data of plane, line or any other
structural measurements are given, then how to plot them in the stereonet. Now, generally in
classes, we show students directly but here because this is an online lecture, it was not possible
to show you one to one or sitting on a desk. So what I try to do, I try to give a series of

illustrations that would at least help you to understand how it is done.

All the illustrations are given very clearly with arrows and other features and what is being done
with all these illustrations, I have given instructions or the steps written on the right side. So
again, the way we understood how the projections are done, or what are the basic concepts of the
projections from line then to plane and then pole of a plane will follow the same sequence and

refers to it. First start with plotting a line in stereonet.

So let us start with a lineation with an attitude 30 310, that means it has a plunge 30 degrees and
trend 310 degrees. To plot this data on the stereonet, you need a stereonet. You can download it
from Internet but be sure that you are downloading on equal area stereonet and if you cannot find
you can write to me or you can ask any of the teaching assistants, they can help you and then
once you downloaded this stereonet you print it, keeping the aspect ratio constant and mount

carefully on a hardboard.

Once you are done, then you have to have a tracing paper to cover entirely the stereonet. So in

this illustration or in the following illustrations this background the white color is your stereonet



and it will be referred as stereonet throughout. And this translucent bluish paper with a little

folding on this southeast corner is your tracing paper.

(Refer time slide: 22:20)

Plotting a Line in Stereonet

Let's plot & lineation with the sttitude: 30/110

Trace the circle (A) carefully on the tracing
paper
A

Once done, mark the North (8) by an
arrowhead

So to plot this line, what you have to do first, you have to trace the circle on the stereonet, the

primitive circle on the stereonet and mark the north with an arrow head as it is done here at point

B.

(Refer time slide: 22:34)

Plotting a Line in Stereonet

Let's plot 3 lineation with the sttitude: 30/310

Mark the trend of the lineation (C), which is
3107 in the present case.




Now, our linneation trends 310 degree. So you have to find the 310 degree on the primitive

circle. In this case, the 310 degree is point C in this illustration.

(Refer time slide: 22:55)

Plotting a Line in Stereonet

Lets plot & lineation with the sttitude: 30/310

Rotate the tracing paper, so that the 310
trend mark aligns with either the East or
West (the equator plane) of the stereonet A

Now, count the plunge angie (30°) along the
eguator from the 310° mark, which is
aligned with the equator, and mark the point
as adot (D)

Now, you have to rotate this tracing paper such a way that this 310 degree trend mark aligns with
either the east or west side of the stereonet along the equatorial plane. Now, once it is done then
you count the plunge angle, which is 30 degree along the equator from the 310 degree mark
which is aligned with the equator and mark the point as D. So in this stereonet, which is at the

bottom, each grid is 10 degrees. So here we count 10 20 30 and we arrive at this point D.



(Refer time slide: 23:39)

Plotting a Line in Stereonet

Let’s plot a lineation with the sttitude: 30/310

Rotate back the tracing paper, 5o the the —
North mark on it aligns to the North of the

stereonet. This would also align the 310

mark of the tracing paper to the 310" of the

itereonet

And then once you are done then you rotate back the tracing paper so that the north mark on it
that you made on the tracing paper at the very beginning aligns to the north of the stereonet and
this would also align simultaneously the 310 degree mark on the tracing paper to the 310 degree
mark of the stereonet. Now, this would also rotate this point D that you have marked in the

previous step.

(Refer time slide: 24:13)

Plotting a Line in Stereonet

Let's plot a lineation with the sttitude: 30/310

The lineation with the attitude 30/310 i
now plotted on the tracing paper.

So this is the point D and this point is the plot of the lineation with the altitude 30 degree 310 on

the stereonet.



(Refer time slide: 24:23)

Plotting a Plane in Stereonet

Let’s plot a dipping plane with the antitude: 060/75 SE

Mount carefully your printed stereonet on a
hard-board

Take a tracing paper that covers the entire
itereonet and place it over the stereonst

f

Tracing paper

Stereanet mounted
on a hard-board

Now, let us see, how we can plot a plane on the stereonet. In this case, we have the example of a

dipping plane with the data 060 slash 75 degree southeast. That means its strike is 60 degree. It

dips 75 degree towards southeast direction. Now the initial steps are very similar, that means you

have to mount carefully your stereonet on a hardboard and then you have to find a tracing paper

that covers the entire stereonet and then you place it over the stereonet.

(Refer time slide: 25:00)

Plotting a Plane in Stereonet

Let’s plot a dipping plane with the attitude: 060/75 SE

Trace the circle (A) carefully on the tracing re
paper =

Once done, mark the North (8) by an
arrowhead

Again, you mark or you trace the primitive circle on the tracing paper and you mark the north,

which is here the point B on the tracing paper.



(Refer time slide: 25:13)

Plotting a Plane in Stereonet

Let’s plot a dipping plane with the attitude: 060/75 SE

Mark the the strike of the dipping plane (C), " Tt
which is 0607 in the present case. A %

Now, as the strike is 60 degrees, so in a very similar way you mark the strike 60 degree on the
tracing paper, the way it is done in the previous step and then you this time you do not align this

60 degree towards the east or west, you align this to the north.

(Refer time slide: 25:36)

Plotting a Plane in Stereonet

Let's plot & dipping plane with the attitude: 060/75 SE

Hotate the tracing paper, so that the 060 : L v
sirike mark aligns with the Nerth of the :
itereonet |

Az the strike line is aligned vertical, the dip
direction should be on the sither side of the
sirike line

The dip direction I8 gives SE; note the
position of the north mark and find the SE
direction of the stereonet

Count 75" from the right-side edge of the
primitive circle along the squator-line and
mark the 75° point by a dot

So you rotate the stereonet such a way that it aligns to the 60 degree, the 60 degree mark to the
north of the stereonet okay. As the strike line is aligned vertical because this is your strike line

and you can see this is aligned vertical, so the dip direction should be on either side of the strike

line.



So if I have this my strike line, it can dip either this side or it can dip either this side unless the
bed is not vertical. But in this case, it is not vertical. We know it is dipping 75 degree towards
southeast. So now I have rotated my stereonet and with this arrowhead here, I know that this is

my north. If this is north then this is my south, this would be west and then this would be east.

If this is so and the bed is dipping on the southeast side so it must dip in this direction. So we
have to count therefore from the east or the equatorial intersection here, 75 degree towards the
center of the stereonet. So again, the grids are 10 degrees. So you count 10, 20, 30, 40, 50, 60, 70

and here you have 75 degrees and you mark this 75 degrees point with a dot.

(Refer time slide: 27:02)

Plotting a Plane in Stereonet

Let's plot & dipping plane with the attitude: 060/75 SE

Carefully draw & great circle containing the \
sirike line intersections in the stereonet

(north pole to south pole of the stereonet) \
with the primitive circie through the 75° dot . \

Now this task require requires a little skill but with practice you can do it very easily. What do
you have to do? You have to carefully draw a great circle containing the strike line intersections.
That means your North Pole and South Pole and the 75 degree dot that you have made on the
previous step. These other great circles, which are printed below, would guide you to draw the

great circle.

Please note you cannot draw a straight line. If you draw a straight line, then you will indicate that
your plane is actually vertical but this is not because it is dipping 75 degree towards the southeast
direction. So this is how you carefully draw a great circle containing North Pole, South Pole and

the dip angle 75 degree that you have plotted on the stereonet.



(Refer time slide: 28:06)

Plotting a Plane in Stereonet

Let’s plot a dipping plane with the attitude: 060/75 SE

Rotate back the tracing paper, so the the
MNorth mark on it aligns to the North of the
stereonet. This would also align the 600
mark of the tracing paper to the 060 of the
stereonet

Now your task is to rotate the stereonet back again and align your north mark on the tracing
paper to the north mark of the stereonet, doing so your 60 degree mark on the tracing paper
would also align to the 60 degree mark of the stereonet and the great circle that you have drawn
in the previous step it would appear like this and this is the projection of the dipping plane 60

degree, 75 degree southeast.

(Refer time slide: 28: 40)

Plotting a Plane in Stereonet

Let’s plot a dipping plane with the antitude: 30/310

The dipping plane 060/75 5E is now plotted
on the tracing paper

Mote, the curvature of the great circle is
towards the SE direction of the tracing
paper, conlidering the arrowhead a3 the
North

So if you take off it from the stereonet it would look like this. You just write the value here.

What is the data of this plot? And you are done by plotting a plane on a stereonet.



(Refer time slide: 28:54)

Plotting the pole of a Plane in Stereonet

Let’s plot the pule of dipping plane: 146/40 NW

Mount carefully your printed stereonet on a
hard-board

Take a tracing paper that covers the entire
itereonet and place it over the stereonst

iterecnet mounted
on & hard-board

f

Tracing paper

Let us have a look how to plot the pole of a stereonet. I remind you, pole of a plane is nothing
but an imaginary line which is normal to the plane. So we will follow the similar process and in
this case, we have the dipping plane with the data 246 degree, 40 degree northwest. That means
the strike 1s 246 degrees. 40 degrees is the dip angle and it is dipping towards Northwest. We

will follow the similar procedure, that means we will, mount the stereonet on the hardboard. We

find the tracing paper and cover the interested unit with the tracing paper.

(Refer time slide: 29:41)

Plotting the pole of a Plane in Stereonet

Let’'s plot the pole of dipping plane: 146/40 NW

Trace the circle (A) carefully on the tracing
paper

Once done, mark the North (8) by an
arrowhead




Next stage is to trace the primitive circle on the tracing paper and mark the north on the tracing

paper which is point B in this illustration.

(Refer time slide: 29:55)

Plotting the pole of a Plane in Stereonet

Let's plot the pole of dipping plane: 246/40 NW

Mark the the strike of the dipping plane (),
which is 2467 in the present case.

Now our Strike line is 246 degrees. So we have to mark 246 degree on this primitive circle based
on the data which we have at the stereonet. So in this case, this is your 246 degree marks that is

point C here and this is how you mark it. Now we will follow very similar process.

(Refer time slide: 30:22)

Plotting the pole of a Plane in Stereonet
Let's phot the pole of dipping plane: 146/40 NW

Rotate the tracing paper, so that the 246

strike mark aligns with the North of the

stereanet

The dip direction is given NW, therefore, it is

dipping in the right side of the tracing paper 1|
[please aiso note the orientation of the north o 1 |
mark| ]

[
Count 40° from the right-side sdge of the i
primitive circle along the equator-line (D). A B
great circle passing though the point D is the %
plot the plane (blue dashed-line) %
Then, count 90° further through the center A

and mark the point by a dot (F)




Now, this 246 degree mark we will rotate it such a way that it aligns with the North of the
stereonet. Now, once it is done, we will follow the same practice. This is the north, so this must
be the south, this must be west and this must be east. This is based on the orientation of the
tracing paper because north is always marked. And what do you see that the dipping plane is
dipping 40 degrees towards northwest. So in this case, it must be on this side. So again we can

count 40 degrees, which is the dip angle.

So 10, 20, 30, 40 and we get our dip angle here in the stereonet. But that is not the end, because
we have to plot the pole. Pole is 90 degrees added from the dip point towards the center of the
primitive circle. So we further proceed counting 90 degrees from this point. So 10, 20, 30, 40,
60, 70, 80 and we come to 90. Did I make a mistake? 10, 20, 30, 40, 50, 60, 70, 80, 90. No, it is
right. So this must pass to the center of this primitive circle and this point, E you can mark by a

dot.

(Refer time slide: 32:02)

Plotting the pole of a Plane in Stereonet

Let's plot the pole of dipping plane: 206/40 NW

Rotate back the tracing paper, 5o the the
Morth mark on it aligns to the North of the
sterecnet. This would alio align the 24§
mark of the tracing paper to the 246 of the
stereonet

So again you have to rotate it back so that this 246 degree marks comes back to 246 60 degrees
and also the north that you marked on the tracing paper aligns to the north of the stereonet. In
this case, what we see this point E that we have marked in the previous slide is actually the pole
of this dipping plane 246 degrees 40 degrees northwest and if you would see that this blue dotted

great circle is actually the projection of the plane 246 degrees 40 degrees northwest.



(Refer time slide: 32:53)

Plotting the pole of a Plane in Stereonet

Let's plot the pole of dipping plane: 146/40 NW

The pole of the plane J46/40 NW iz now
poltted (the red dot)

The blue dashed-curve is the plot of the
plane 2456/40

And if you take it off from the stereonet it would look like this.

(Refer time slide: 32:58)

Home-work
Plut the planes Plat the lines Plot the poles of the planes
023/60 SE 242/44 NE 15/132 4a/076 132/16 NE 008/37T N
170/3% W 010/12 € B82/26% 36/116 135/76 SW 30%/20 SW
110/30 N 092/35 N 76/180 52/12% 166/62 NE 175/48 W
47/12 5W 197/37 NE 06/256 19/237 149/06 SW 096/215

Piot the data first in stereonet using the tracing paper

Once you are done, plot the same data using the software |developed by Prof.
Rick Allmendinger), available here

Okay, so because we are doing it here online and I just have given you some illustrations and
some advices how to plot it but you can do it sitting at your home or at your classroom. So I have
given a series of data, 8 data for plotting the planes, 8 data for plotting the lines and 8 data for
plotting the poles of the planes. You do it manually the way I have advice to you; once you are
done and to see that if you are done it correctly, you can actually download a stereonet software

from this website. The link is given here and you can check whether your manual plottings are



correct by plotting them also with the softwares. And if you have any questions, you can always

write me back or you can contact the teaching assistants.

(Refer time slide: 34:00)

Leyshon. P R. and Lisle, R. ) 1996 Stereographic Projection Technigues in Structural
Geology. Butterworth-Heinemann, Oxford, p104. [A book]

Howarth, R. J. 1996. History of the stereographic projection and its early use in geology. Terro
Nova, 8, 499-513. [A paper]

If you are interested with this operations and would like to know more then I have given two
references you can download them and read them. These very interesting to read and you would
have a very good idea and you will be a skilled expert of stereonet if you follow these texts and

do the exercises which are given in these two PDF’s.

(Refer time slide: 34:25)

We now know the basics of Stereonet and how to
plot a line, plane and pole of a plane. These are
very important in structural Geology. We shall
learn more about the applications and
observations of such plots later, dealing with
complex data sets.

In the next lectures, we shall focus upon the
kinematic parts of Structural Geology and learn
about DEFORMATION & STRAIN.




What we have learnt today in this lecture that the basics of stereonet, different components of the
stereonet and we learnt three very basic plotting- how to plot a line, how to plot a plane and how
to plot the pole or normal of a plane. These are the very basics but on the fundamentals of these
basics we structural geologists do very complex analysis and sometimes simple analysis as well.
So we learn all this analysis in time when we learn about more complex structures, we will deal

with complex data sets but for the time being we are done with the stereonet.

With time with associated lectures, we will include the exercises with stereonets. For example, if
I have two differently dipping planes of a fold, then I can figure out what is the fold axis using a
stereonet. If I have the data of fault planes I can and the lineations and other features, then I can
figure out what is the direction of the fault movement using the stereonet. So this is how this
stereonets are useful for structural geology but we learn it in course of time. So in the next
lecture will focus on the Kineamatic parts of structural geology and we will learn more about

deformation and strain. Thank you very much and bye for now.



