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Visibl.e‘Ge'olog“y s ]
competencies using the Visible Gedlogy applications 1

iy i
Activities that geosclence thinking
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Part 1: 3D visualization
Generating initial hypotheses and visualizations for features seen in the field. Create a document to
paste screenshots of your w ork. (4pts)
Practice making a fold, play with wavelength and amplitude, recall what we saw in the field and
find a wavelength and amplitude that matches what you v isualized and sketched in your notebc ok
ations, recall what we saw n the field

while we were there (screenshot and place in lab doc)

aking the fold plunge in various orient

hes what you saw/sketched while we were on our frip

Experiment with m
try to create a plunging fold that matc

(screenshot and place in lab doc).
ation of the

p as you work on your structural interpret.

These simplified models you have created will hel
field area and can even be used as schematic images in your report.

As you have noticed with geologic maps we have used and made in class, they are often accompanied by

one or more cross-sections. These attempt to use what is seen on the mapped surface and project an
he sub-surface (or above the surface post-

t may be happening in t
sections are not arbitrarily chosen. Mappers

interpretation and visualization of what
t areas that need more in-

deformation and post-erosion). The lines for these cross-:
e the location, length, number of cross-sections, etc. based on importan

choos:

depth analysis and interpretation to understand what is happening.

Notice that I did not give you a cross-section line(s) on your field map. You will use the cross-section tool

in the Geology Explorer module of Visible Geology to explore possible locations you’d choose for a

cross-section line to give you the most information about the structure you mapped on our field trip.
g fold akin to the one we saw in the field experiment with visualizing a

Using your model of a plungin
cross-section perpendicular to the fold-axis, parallel to the axis, or oblique.
(A) Take a screenshot of each of these examples and describe what the cross-section shows as

>

well as notes about what was interesting or surprising from the cross-section. (6pts)
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Based off the orientation of the cross section it effected the distance between the faults and the
interlimb angle between the limbs of the folds making them more tight or open compared to

each other.

(B) Experiment with various cross-section orientations and decide what line or lines you’d like to use
s

for your analysis and interpretation of your own field map. Once you are happy with your
ou m i did. (3pts) -

cross-section line(s) take a screenshot and explain wh h . 3
(C) Next add this line to your field map. You may label it however you like (e.g., A-A’, X-X’, etc.)
(2pts).
My cross section is orientated 30 degrees east from north.

Part 2: Addressing apparent dip
Many of you expressed worry about not measuring the true dip of the surface YOou were measuring in the
g measurements on things like: uneven surfaces, poorly
beds in a plunging
and you have low

field. This happens a lot when you are makin,
exposed outcrops, complex structural interactions between different planar features,

fold, etc. As we talked about in the field, if you come across any of these situations

confidence in the plane you are measuring, make a note of that confidence level and why, and then be
sure to take several (at least 3-5) measurements that can be used to determine the true dip of the plane,

like we did with stereonets in lab.
We can use the stereonet module in Visible to Geology to determine the ‘true dip’ in these situations.

Start by watching this short video to see how you can tackle apparent dip questions using the visible
=%2fsea

geology app.
relatedvideo?q=@pgarent+dips+use+visible+geology&ru-

https://www.bing,com/videos/riverview/
1ch%3fq%3dapparent%2bdi 5%62buse%2bvisible%2b cologL%26FORM%3dHDRSCl&mmscn=vwrc&
C16&FORM=WRVORC&ntb=1 &msockid=fbf32

mid=l303800573FB7ED6]C]61303800573FB7ED61

3f6bc241 10a200b7£205b5¢887
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Visible Geology

Activities that emphasize geoscience thinking competencies using the Visible Geology applications

Stereonet

(1) First, let’s find the true dip for field locations where you were

unsure or had high uncertainty in the measurements you took Q @ @ Q@

c
on the planar surface (e.g., bedding plane, fault plane, etc.) Ll ey e e

[ ey Imported
I Recall that when you are making what you suspect are

Edit Plane @
apparent dip measurements, they are treated like a linear
orientation that may or may not be perpendicular to the G panerssza £
strike of the plane. Thus, you will plot the dip direction as
a trend and the dip as a plunge (i.e., a linear feature) and it
will appear as a point on your stereonet
ii.  Once you plot all points for the plane in question, use the
tplane tool to find the great circle that passes through all of
your points.
iii. The strike and dip of that plane will be displayed in the
associated information panel for that plane.
iv. Record this new orientation information and the
method you used to obtain it in your field notebook.
b.  Take screenshots and make notes for all locations where you took
apparent dip data.

a. Use the Stereonet module in Visible ieology to plot
the replicate measurements you took in the field

e

Apparent dip is also important when projecting measured orientation data in the
Hardl,v ever do we only collect data along a cross-section line and even if
strikes of the planes cross the Cross-:

be able to convert our measured ori

field onto a cross-section.

g ac ! we do, hardly ever do the
section line at a perpendicular orientation. B

entations to “apparent dips”

(2) Next, you’ll want to prepare
cross-section line(s) that you

a.  Determine which fj

your cross-section |

parallel with your cross-section line
difficult to project th,

Your map data to be projected onto the
have chosen for further map analysis.
eld data are appropriate to project on
ine (e.g, a strike that js closer to

line may prove more
an one that is near perpendicular)
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b. Create a table to organize your conversions. Add your measured strike and dip values to
keep track of your converted data.

¢. Use the Apparent dip module in Visible Geology to convert the dips of the data you plan
to project onto your cross-section

d. Add the new values to your table (5pts). These are the dip values you will use when
constructing your final cross-section figure(s) for your report.

North side South side
y TRUE APPARENT TRUE APPARENT

stike dip stike dip stike dip stike dip
13 32 83 32 70 64 40 53
134 44 104 43 55 69 25 48
122 36 92 36 61 64 31 47
131 44 101 43 75 65 45 57
162 36 132 28 75 76 s 71

S 123 51 93 51 84 78 54 75

150 43 120 39 66 63 % 49
165 22 135 32 60.4286 68.4286 39.4286 57.1429
165 43 135 33
154 51 124 a6
170 50 140 37
154 40 124 35
165 54 135 4
165 56 135 46
163 48 133 39

149.067 44.6667 119.067 38.9333

Part 3: Determine Fold Orientation
In the field, we found and measured several structures including the large plunging fold. Before we left
you drew an estimated fold axis on your map. We will now use your field measurements to calculate a

much more accurate orientation for the fold axis.

Review the field data collected on your map. You should have orientations of faults, slicklines, ductile
structures etc. To determine your overall fold structure orientation; however, you only want to use the
bedding data collected from the fold limbs,

(1) Use the stereonet module in Visible Geology to plot all the bedding data related to the fold
structure (add screenshots to your doc.). (8pts)

(2) Describe what the Stereonet plot shows (2pts)
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The stereonet plot has
a relatively moderately

two main groups of

gentle angle while the orange d

steeper angle compared to the other group

(3) Is this what you expe

Yes. this is what 1 expected the pl

shallow slope and a strike of S
NE/SW

(4) Color the data
vs the other (1

pt) add

(5) Ho

I knew what coll
group their poles lied in.

9

cted the plot to look like?
ot the fold to look like
E/NW and the south side 0

from each limb a different colo
1ot of newly colored plot to lab doc

i screenst

(6) The great circles you have plotted all appear to

(2pts)

This would be the intersection point between the limbs

data, the green data show

s planes striking SE/NW with

ata shows planes sriking NE/SW with a

Why? Why not? (2pts)
T'his is because the north
f the fold has a steeper slope wit

side of the fold has a
h a strike of

r to emphasize the data taken from one limb

w did you know which data to color as one limb vs the other? (lpt)

or to give each line because their approximative location to each other as well as which

cross in one general area. What does this meas

or also called the fold axis.

(7) Plot ag@ that represents the fold axis and record the trend and plunge of the fold ax
il

(3pts) ad

ew screenshot to show this.
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the field. Describe the differences in

Trend:269 Plunge 41
(8) Compare the trend to the line yo
trend values and explain why t

The trend of the line I plotted was 297 degrees and compare!
ould have ¢

would be a difference of 28 degrees. This error ¢
not completely accurately as well as not plotting the strike and dip symbol

measured them.

u drew on your map in
hey may be different. (3pts)

d to the calculated trend of 269 degrees that
ome from measuring the strike of the planes
s in the exact spot in which 1




