
Structural Control of Giant Rock Avalanches in Argentina

Background Geology: Hermanns and Strecker (1999) have identified colossal Quaternary rock avalanche deposits (sturtzstrom) in Argentina on satellite images. You have read general background material on rock avalanches and on the Argentina strutzstrom and have prepared answers to questions for your homework. 

The problem: Why do these gigantic rock avalanches occur in some places and not others in this area of Argentina? Remember that huge mass movement events such as this require topographic relief, some kind of instability or weakness, and a trigger.

The data: We have data from four of the areas evaluated by Hermanns and Streckers. You and your partner will investigate only one of these areas. Data appear on the accompanying pages.

Analysis of the data to arrive at a solution to the problem: You and your partner will analyze the data from your area and arrive at a solution to the problem outlined above. 

Presentation of your findings: Once you have arrived at a solution, you will explain your area to someone else by 1) outlining the local topography and geology, 2) the occurrence of rock avalanches with respect to the geology, 3) the nature, origin, and orientation of possible weaknesses or instabilities, and 4) your explanation for why the rock avalanches occurred in your area. 
Group assignment: As a group, you will address the following questions:

· Comparison: what are the main similarities among the four rock avalanche areas? What significant differences are there?
· The bigger picture: 
· On figure 2 from Hermanns and Strecker (on page 6), locate the four rock avalanche areas that you have studied. As a group, find and examine this area in Google Earth. Be sure to fly through in 3D, and be sure that everyone has a grip on the correlation between the features in figure 2 with those in Google Earth.
· What correlation(s) do you see between the locations of rock avalanches (including all those shown on the map as well as “yours”) and the features in the bedrock geology? These are your observations.
· What explanations can you offer for why these correlations exist? These are your interpretations.
· Discuss the tectonic setting of this region (figure 1 on page 7, as will figure 17.16 in Marhak and Van der Pluijm), and be prepared to describe the setting and argue (with evidence!) for whether the thrust faults shown on the map are likely to be active or not.
· Putting it all together, what kind of event(s) might serve as triggers for these rock avalanches, and why?
All data come from Hermanns, Reginald L. and Strecker, Manfred R., 1999, Structural and lithological controls on large Quaternary rock avalanches (sturzstroms) in arid northwestern Argentina: Bulletin of the Geological Society of America, v. 111, no.6, p. 934-948.

[image: image1.jpg][
66°12'W

l:] Alluvial-fan deposits

Rock-avalanche deposit
Granite A

Lomadela
Aspereza

Metamorphic rock

/ Reverse fault

@ Breakaway zone

==K Movement direction

-2700  Elevation in meters

oS!

ooy eIl

o
2

- ®finb

Ny




Data from the Southwestern Sierra Aconquija Slides:
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Regional Geology:

1. Sierra Aconquija is a 100 km-long basement block composed of biotite schist, augen gneiss, and granite.

2. A geologic map with a few elevations in meters is shown above.

3. Topographic relief between the valley and the range of 2500-3000 m occurs along the entire range front.

4. Breakaway zones for the rock avalanches occur only in the area of granitic basement rock. The five best-preserved rock avalanches are shown on the geologic map above. These five avalanche deposits have an estimated volume of between 5 and 65 x 106 m3.

Structural Geology

1. Stereonet A above shows the orientations of exfoliation (sheeting) joints that occur only in the granite.

2. Stereonet B above shows the orientations of schistosity in the metamorphic basement rocks.
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 Data from the Rio de las Conchas Slides:

Regional Geology:

1. The map and air photo above show the region around the Rio de las Conchas. Arrows show the sources for two rock avalanches, one that tracked east and northeast and one set that tracked southeast. 

2. The breakaway zone for the slides (labeled I and II) lies in Cretaceous conglomerates.

Structural Geology

1. Stereonet A shows the orientations of exfoliation (sheeting) joints in the conglomerates.

2. Stereonet B shows the orientations of extension fractures in the conglomerates.

3. The map shows strikes and dips for bedding in the conglomerates.

Data from the El Rincon Slides:
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Regional Geology:

1. Sierra Chango Real is a high basement block consisting granite. 

2. A geologic map is shown above.

3. The rock avalanche shown on the map has a volume of about 75 x 106 m3. The rock avalanche broke away and streamed downhill along a valley and was confined by the steep valley sides. Where the valley turned, the rock avalanche roared up the north slope, incorporated some Neogene basaltic gravel, and zoomed out onto the piedmont, coming to rest over 2.5 km from the mountain front.

Structural Geology

1. The first X1 stereonet shows the orientation of exfoliation (sheeting) joints in the granite at X1 on the map. The second X1 stereonet shows the orientation of minor faults in the granite at X1.

2. The first X2 stereonet shows the orientation of exfoliation (sheeting) joints in the granite at X2 on the map. The second X2 stereonet shows the orientation of minor faults in the granite at X2.

 Data from the Sierra Laguna Blanca Slides:
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Regional Geology:

1. Sierra Laguna Blanca is a 600-m-high basement block consisting low-grade Precambrian metamorphic rocks in the south and Paleozoic granitic rocks in the north. A geologic map with a few elevations is shown above.

2. The breakaway zone for the rock avalanches occurred preferentially in the Precambrian metamorphic rock. At least nine rock avalanches occurred in this area.

Structural Geology

1. The first stereonet shows the orientations of minor faults in the metamorphic basement.

2. The second stereonet shows the orientation of exfoliation (sheeting) joints in the metamorphic basement rocks.

3. The third stereonet shows the orientation of a penetrative schistosity (sf1) and a second minor foliation (sf2).
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Figure 2. Generalized geologic map of the study
area and distribution of large rock-avalanche depos-
its, marked by white, light gray, and dark gray dots
(after Allmendinger et al., 1983; Strecker et al. 1989;
Grier et al., 1991). Sa.—Sierra; C.—Cumbres;
Lag.—Laguna.
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Figure 1. Tectonic provinces of the Central Andes in Argentina, Bo-
livia, and Chile, modified after Jordan et al. (1983). Gray frame outlines
area shown in Figure 2.
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