
Great Valley Sequence Field Trip
Geology 103
Objectives

This field trip has several objectives.  We will look at sedimentary structures and stratigraphy of the Great Valley sequence, and interpret depositional environments in a deep sea fan complex.  Outcrops along Cache Creek and the shores of Lake Berryessa will be used to illustrate features commonly found in deep sea fans and continental slope deposits (Figure 1).  These exposures are typical of the deformed continental margin and deep sea deposits that make up much of the Coast Range of Northern California.  We will observe sedimentary structures, grain sizes and bed contacts of each unit, and interpret the environments of deposition using facies models for deep sea fans developed by Walker (1967) and Normark (1970).  
We will also practice measuring and describing sedimentary sections using a Jacob staff, Brunton compass and field notebook.  
Background and geologic history 

Sediments of the Great Valley sequence were deposited in an elongate arc-trench system that lay parallel to the Mesozoic continental margin (Figure 2).  Basal sediments of the Great Valley sequence lie directly on oceanic ophiolites which were later underthrust by the Franciscan Complex.  A magmatic front associated with the Nevadan Orogeny contributed mixed volcaniclastic sediment to the system until Late Jurassic time, when the offshore island arc collided with the continental margin and shifted the subduction zone westward toward the coast range (Ingersoll and others, 1977).  During the time that the arc-trench system was active, thousands of meters of compositionally immature sediment were deposited in the northern Sacramento Valley.  Much of this material was deposited by submarine fans (Figure 3).  These sediments are referred to as the Great Valley Sequence, and represent several different depositional environments including the continental slope, submarine fan deposits and the deep basin plain.
Field day activities

On today’s trip you will:
· Take notes in your field notebook:

· Station or stop notes with detailed lithology or geologic history

· Notes about measured sections
· Learn how to use a Jacob Staff

· Measure a stratigraphic section, and collect field data that could be converted into a drafted stratigraphic column.

· Practice taking strike and dip on steeply inclined beds

· Determine which direction is “up” in a deformed sequence

· Observing sedimentary structures and bedding in the field

· Interpret depositional environments within the context of a deep sea fan
Travel to stop #1  
Allow approximately 90 minutes travel time to reach the first stop.  Directions from the CSUS campus to the first stop are given below.
• From CSUS: take I-5 North to highway 16.  

• Proceed west on highway 16 toward the town of Madison.  Stop on the outskirts of Madison for a geologic overview of the Central Valley and Coast Range.

Stop #1: Overview of Central Valley and Coast Range geology
This stop provides an overview of the transition between California’s Central Valley and the Coast Range.  The Central Valley to the east contains up to 20,000 ft. of sediment that was eroded from the Sierra Nevada and the Coast Range.  This sediment is Miocene to Recent in age.  

The subdued hills near Madison mark the transition to the Coast Range.  This area was uplifted relatively recently (less than 5 ma) in response to stress along the California margin.  Units exposed in this area include lower Eocene sediments of the Capay Formation, which was deposited in a submarine canyon environment.   This canyon was a trench up to 1500 ft deep that cut into the underlying Cretaceous units that are the focus of today’s field trip.  The type section for the Capay Formation is in the hills that are visible west of the town of Capay (although the type section is actually closer to the town of Brooks, and is about 8 miles east of Capay). Between the towns of Capay and Brooks we will drive through poor exposures of the Tehama Formation, a Pleiocene/Pleistocene unit rich in volcanic detritus that has been dated at 3.3 ma.  We will see better exposures of the Tehama Formation later in the day when we take highway 128 to Lake Berryessa.
Travel to stop #2 
• Continue on Highway 16 west.

• 6.3 miles west of the town of Brooks turn north on road #57 and travel


approximately 0.5 miles to a small park maintained by Yolo County.  

Stop #2: Guinda sandstone member of the Rumsey Formation

The light brown sandstone exposed under the north side of the bridge that crosses Cache Creek is the Upper Cretaceous Guinda sandstone member of the Rumsey Formation (Table 1).  It is interpreted as a depositional lobe or channelized midfan deposit (Ingersoll et al., 1977), and is overlain by shale of the Forbes Formation that was deposited on the lower slope or basin plain.
Questions for stop #2
- Make observations: What lithologies, grain types and sedimentary structures did you observe at this outcrop?  Make notes or sketches in your field notebook to document the features of this unit.
- Make interpretations: How do these observations fit into our fan model?
Travel to stop #3  

Continue west on Highway 16.  Approximately 7.5 miles east of the turnoff for stop #1 the road makes a sharp bend to the west.  If you cross the Cache Creek bridge, you have gone too far!
Stop #3: Sites Sandstone member of the Cortina Formation 

The olive-brown sandstone exposed near the river is the uppermost part of the Sites Sandstone Member of the Cortina Formation (Table 1).  It has been interpreted as an interchannel (midfan?) deposit, and consists of massive sandstone beds (Ingersoll et al., 1977).  We will spend much of our day looking at this unit in the nearby stream bed, but several interesting features are visible at this outcrop.  

Questions for stop #3
- What lithologies, grain types and sedimentary structures did you observe at this outcrop?  Make notes or sketches in your field notebook to document the features of this unit.

- How do these observations fit into our fan model?
Travel to Stop #4

Continue west on highway 16.  Approximately 1.2 miles west of the Cache Creek bridge (previous stop) we will see a contact between the Venado Sandstone member of the Cortina Formation (upper Cretaceous) and the Boxer Formation (lowermost upper Cretaceous).  Watch carefully for on-coming traffic, and pull over onto the LEFT side of the road.  There is a wide spot on the left shoulder than can easily accommodate several vans.  Park at a pull-off approximately 100 m northwest of the bridge, and prepare for a day in the field!  

Stop #4: Sites Sandstone

The Sites Sandstone is a member of the Cortina Formation, and is Upper Cretaceous in age (Table 1).  We have already stopped at an outcrop of the Sites Sandstone (stop #3).  Now we will hike along Cache Creek to an outcrop of the Sites Sandstone that contains typical mid-fan lobes.  Take everything that you will need for 4-5 hours, including lunch, rain gear, extra layers, Brunton compass, pencils, hand lens, and notebook.


The underlying shale at this locality is the Yolo Formation, a deep basin (basin plain) deposit.  Watch for the Yolo Shale as you begin your hike to the place where we will measure section.
Questions for stop #4
- As we walk through this unit, look for large concretions.  How do they form?
- What type of current or depositional environment could deposit these massive sandstone beds?

- Estimate the sandstone to shale ratio of this outcrop.  Is this different from other outcrops that we have visited today?
- What sedimentary structures did you observe at this stop?  
- We will spend the majority of the day measuring a stratigraphic section at an outcrop of the Sites Sandstone.  Each person should make a detailed, bed-by-bed description of the unit.  See Figures 4 and 5 for examples of stratigraphic sections.
Travel to Stop #5

Continue west on highway 16 to the large overlook near camp- approximately 2 miles west of the bridge.  Park on the left side of the road, but watch for on-coming traffic!
Stop #5: Venado Sandstone


At this locality, the Venado Sandstone is interpreted as an outer fan deposit.  When we see the unit tomorrow at the Monticello Dam spillway, it will have a dramatically different character and may be better characterized as an upper fan deposit.  
Questions for Stop #5

We won’t be able to get up close to the outcrop, but you will see several interesting features in the Venado Sandstone.  


- Sketch the faults that you see on the opposite valley wall.  


- Describe the relative direction of movement for each.


- What term do geologists use to describe the small folds that forms along the 


edge of some fault surfaces?

After Stop 5: Return to Sacramento.
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Figure 1: Major geologic provinces in California.  From Ingersoll, Rich and Dickinson, 1977.
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Figure 2:  Evolution of the California coast, Great Valley Sequence, and Franciscan Group.  From Ingersoll, Rich and Dickinson, 1977.
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Figure 3: Submarine fan model proposed by Walker, 1978.  From Boggs, Principles of Sedimentology and Stratigraphy, 1987.
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Table 1: Correlation chart for the Great Valley Sequence.
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Figure 4:  Example of field notebook observations- describing a stratigraphic section.
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Figure 5:  Example of a published stratigraphic section.

