Geol 331: Igneous & Metamorphic Petrology

McCutcheon & El-Shazly, 2002

Field trip to the St. Francois Mountains, Missouri

March/ April every other year

Preparation for the trip:

Read the sections in your textbook on 

1- Calderas, cauldron subsidence, ring dykes, cone sheets, and intrusive features

2- Go over the different types of granites in your notes and text.

3- Go over the classification of pyroclastic rocks.

4- Study the differences between ash flow tuffs and lava flows (Table 1 of Lab 7).

5- Study all the textures of volcanic and pyroclastic rocks (completing lab 7 would help immensely!)

Things to bring with you:

1- Brunton compass (check it out from Janice)

2- Rock hammer, preferably a sledge hammer.

3- Hand-lens + pocket knife

4- Measuring tape (check out the measuring wheel from Nancy).

5- Clipboard, field notebook, marker pens, pencils, rulers, erasers, and sharpeners.

6- Hiking shoes and clothes that are comfortable and water resistant. Plan on getting wet while working on the Johnson Shut-ins section (last day)!

7- Packed lunches for 2 days.

8- Calculator, or do the calculations for the Graniteville stop before leaving!

Please note that as per UTM policy, no alcoholic drinks are allowed on this field trip. Consumption of alcoholic beverages is also prohibited during the entire duration of this trip.

Itinerary:

· Friday at 3:00 p.m.: leave UTM parking lot

· Arrive in Fredricktown MO between 6 and 7:00 p.m. Eat dinner and spend the night at the EconoLodge (Tel: 573-783-2500).

· Saturday morning: Breakfast at Fredricktown; prepare packed lunches. Hit the road ~ 8:30 a.m. Cover stops 1 and 2. Lunch at the Silvermine stop.

· Saturday afternoon: Cover stops 3, 4 & 5. Check into Fort Davidson Motel at dusk (Tel: 573-546-7427), eat dinner and retire.

· Sunday morning: Breakfast at Fort Davidson. Prepare packed lunches. Leave for stops 6 and 7 at ~ 8:00 a.m. Leave Taum Sauk picnic area ~ 11:00 a.m. Expected arrival at Martin ~ 2:00 p.m.

Field trip to the St. Francois Mountains, Missouri

Stop 1

ROAD CUT ON HIGHWAY 72 WEST OF FREDERICKTOWN

The three rock types exposed in this outcrop belong to the two units: Grassy Mountain “Ignimbrite”, and the Lamotte “Sandstone” (Figs 1 & 2). 

1- SKETCH the outcrop exposed on the south side of highway 72, including as much detail as possible. Be sure to identify each of the 3 rock types, and to label them clearly. Don’t forget the scale bar!

2- What type of boundary occurs between the Lamotte Sandstone unit and the igneous rocks?

3- Describe the condition of the igneous rocks immediately beneath this boundary. What does this indicate?

4- What type of boundary occurs between the ignimbrite and the dark rock? What kind of structure is this?

5- Grassy Mountain Ignimbrite Description:

Fresh color:

Weathered Color:

Texture:

Mineralogical composition:

6- Do you agree on describing this rock as an “ignimbrite”? State your reasons.

7- The term “ignimbrite” is based on the rock’s texture. Based on the mineralogy of this ignimbrite, what rock would be compositionally equivalent to this ignimbrite?

8- The Ignimbrite in this outcrop has at least one joint set. What are the strikes and dips of these joints?

9- “Dark rock” Description:

Fresh color:

Weathered color:

Texture:

Mineralogical composition:

10- Rock name:

11- Measure the strike and dip of the structure defined by this dark rock.

12- What is the relationship between the orientation of this structure and the major joint sets of the Ignimbrite?

13- Briefly arrange and describe the events that have taken place to produce this outcrop from oldest to youngest.

Stop 2

SILVER MINE AREA

The two rock types exposed along the banks of the St. Francis River are the Silvermine Granite and mafic dikes. The Silvermine Granite together with the Knoblick and Slabtown Granites comprise a complex ring structure (Fig. 3). If the solid top of a cauldron subsides, these rocks intrude on the flanks of the subsidence at angles much less than 900. 

1- What is the attitude of the mafic dike?

2- How does this compare with the attitudes that you measured in Stop 1?

3- Gently run your hand over the surface of the granite to feel the slickensides. Assuming that these slickensides resulted from the actual emplacement of this granite, can you tell the direction of emplacement (i.e. movement from …. to …..)?

4- Silvermine Granite Description:

Weathered color:

Texture:

Mineralogical Composition:

5- Dike Description:

Fresh color:

Weathered color:

Texture:

Mineralogical composition:

Thickness:

6- Explain why the texture of this dike is finer on the margins and coarser in the middle. What do you call this feature?

7- Measure the strike and dip of the dike.

8- How does the strike and dip of this dike compare to the dike at the last stop?

9- Would you expect these dikes to be tectonically related?

10- This granite is crosscut by several mineralized Qz veins that have caused significant alteration and greisenization. These veins have been mined for Ag (out of argentiferous galena) and W, and carry the minerals scheelite, wolframite, arsenopyrite, sphalerite, chalcopyrite, hematite and cassiterite. Some of these minerals can be seen in tailings on the southern bank of the St. Francis river. This mineralization is attributed to “pneumatolysis”. Briefly describe the meaning of this term.

11- Based on the mineralogical and structural properties of the silvermine granite, what kind of granite is it? (Epizonal, katazonal, I, S, A, hypersolvs or subsolvus, peraluminous,… etc.)

Stop 3:

LAKE KILLARNI VOLCANICS

The Lake Killarni volcanics are the oldest rocks in the study area.

1- Is this rock an ignimbrite or a lava flow? Why is it so difficult to tell the difference?

2- What are the differences between the Lake Killarni volcanic unit and the Grassy Mountain Ignimbrite?

Stop 4

ELEPHANT ROCKS STATE PARK

Note that you are not allowed to collect any rocks from the state park! The Graniteville Granite is a central cauldron intrusion. This red granite is somewhat different from the other ring intrusions (e.g. Silvermine). Its red color derives from minute hematite inclusions in its K-spar. It is described as an “alkali granite” with accessory fluorite, zircon, magnetite and Cassiterite, and anomalously high levels of Sn, Be, Y, Nb and F. The Graniteville Granite and the Johnson Shut‑ins Rhyolite are coeval (Figs. 1 – 4).

1- Graniteville Granite description:

Fresh color:

Weathered color:

Texture:

Mineralogical Composition:

2- An average analysis of this granite shows it to contain 12.48% Al2O3, 3.67% Na2O, 4.84% K2O and 0.95 CaO. How would you classify this granite chemically? What minerals in this granite support your conclusion/ classification?

3- Some of the large boulders of granite in this unit are described as “Tors”. What is a tor and how does it form?

4- The Graniteville granite is associated with significant hydrothermal alteration. Describe some of the hydrothermal alteration features that you see here and their significance.

5- Examine the xenoliths/ inclusions within this granite carefully. Describe the included rocks carefully, and speculate on where they came from and how they got there.

Stop 5:

JOHNSON SHUT-INS STATE PARK
Note that you are not allowed to collect any rocks from the state park! You can however examine pieces of float within the park, as long as you put them back!

Shut-ins are narrow constricted gorges and valleys where a stream has cut through resistant igneous rocks. Up-stream and downstream from the shut-ins, the valley is “open” and significantly wider, as the river cuts through less resistant rocks.

In this section, you will see a variety of volcanic (s.l.) rocks that are equivalent (at least in time) to the Graniteville granite. These rocks include ash fall tuffs, ash flow tuffs, and volcaniclastics. Walk this section along the East Fork Black River, examining the rocks carefully, and record your observations. Plot the locations of your samples on the attached map (Fig. 5).

1- What is the attitude of the joints in this locality? What effect do they have on the geomorphology/ river in the area?

2- What geomorphologic name would you give some of the “plunge pools” in this area? How did these features form?

3- What is the attitude of the volcanic rocks in this area? Assuming that the units are upright, in which direction do they get younger?

4- What was the direction of flow? What led you to this conclusion?

5- Describe at least 5 different rock types carefully, paying special attention to their textures (fiamme, glass shards, lithic fragments, pumice lumps, lithophysae, sperulites, … etc.). Your instructor may assign a particular map unit to work on. Be sure to locate each of your samples on the map.

6- Give a full name to each rock you identified from each of these units.

7- Arrange the samples/ units you have examined in stratigraphic order.

8- Based on your observations, speculate on the changes in (i) degree of welding and (ii) intensity of vapor phase alteration down-section.

9- Based on your answer in 7, do you think these units were a product of one single eruption? State your reasons.

Stop 6:

ROYAL GORGE VOLCANIC:

1- Describe the texture, mineralogy, and primary structure of the rock in this outcrop.

2- Is this rock a flow or a tuff? State your reasons.

Stop 7:

Taum Sauk Mountain lookout tower and picnic area

The Taum Sauk Mountain peak at 1772 ft is the highest point in Missouri. This area is in “the middle” of the proposed Taum Sauk Caldera. To the S-SW of the lookout tower is the location of the Union Electric Taum Sauk Power Plant (constructed in 1963) located between its upper and lower reservoirs. To the North is the Graniteville granite within the “square shaped” Belleview Valley”. To the NNE is Iron Mountain, where magnetite and hematite deposits were mined between 1843 and 1966.

In the picnic area, examine some of the float of the “Taum Sauk Rhyolite”

1- What is the general texture of this rock?

2- Is this a lava flow or a tuff? State your reasons.

3- Give this rock a full name. 

