FIELD GUIDE AND ROAD LOG
Part 1: Eastern Santa Monica Mountains

Driving Directions:  
Leave Harvard-Westlake. Take a Left (South) on Coldwater Canyon.  At Mulholland, bear right and immediate left to Franklin Canyon Road.  Continue down 2.2 miles until the gate. Turn around. Proceed  up Franklin Canyon.  On the right are exposures of Jurassic Santa Monica Slate.  After 0.4 miles, pull off to the side. 
STOP 1:  JURASSIC SANTA MONICA SLATE    

Background.  
Late Jurassic Remnant Ocean Basin-  210 Ma 
Jurassic Santa Monica Slate Sms
A subduction zone lay along the west coast of North America and consumed the Farallon Plate. This phase built the Sierra Nevada-Peninsular Ranges belt of volcanoes overlying granodiorite plutons. The Upper Jurassic Santa Monica formation Sms ( Santa Monica Slate of Hoots, 1931) consists of slate, phyllite, metasandstone and schist. It was deposited in a remnant ocean basin between colliding arcs.  Granitoids intruded into the Santa Monica slate. 

As we finish each stop, place the symbol of the formation and the kind of rock that you saw in the stratigraphic column at the back of the field guide.  You should also place the stop number on the geologic map of the Eastern Santa Monica Mountains.
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STOP 2- CRETACEOUS QUARTZ DIORITE
 Walk about 0.1 miles up the road until you find the Cretaceous Quartz Diorite of the Nichols Canyon pluton. 
Early Cretaceous Quartz Diorite qd    Describe the rock in the stratigraphic column.

Driving Directions : continue up Franklin Canyon and go around the reservoir. At the stop light, go left. Park at the bathroom on the right.   

STOP 3      CRETACEOUS CHICO FORMATION
Background:   Cretaceous: forearc basin
As subduction of the Farallon plate continues, sediment derived from the mountains are deposited  in the forearc basin, just offshore.  

Cretaceous Chico Formation (Kcg)- Deposits of sand, pebbles and cobbles into the forearc basin  forms the Chico formation of Durrell 1954 and the equivalent Tuna Canyon formation of Yerkes 1979.  Kcg is a gray to light brown, cobble conglomerate of granitic, metavolcanic and quartizite in sandstone matrix. 

 Place the Kcg, Chico formation, in the stratigraphic column.  The Cretaceous is the last period of the ______________________ era.  

Driving Directions:    Continue up  around the reservoir again but take a right at the stop sign. Continue up Franklin Canyon.  Park where the old road (blocked with boulders) enters on the left.  
STOP 4  PALEOCENE SANTA SUSANA FORMATION

Walk up the road to find Santa Susana Formation Tsi on the left. 
Background: Paleocene to Early Eocene  The Farallon Plate increased the rate of  subduction, resulting in shallow subduction which caused the Laramide Orogeny (creation of the Rocky Mountains).  

Santa Susana formation formed by infilling of  the forearc  basin to nearly sea level. 

Tsi , the Simi Conglomerate member of the  Paleocene Santa Susana Formation, is gray cobble conglomerate of smooth cobbles of gray quartzite, metavolcanic rocks, and hard granitic rocks in a sandy matrix.  deposited in a shallow marine environment.

Driving Directions   Continue 0.3 miles up the road and park on the right, just before the top gate of the park.  
STOP 5 MIOCENE TOPANGA FORMATION AND CONEJO VOLCANICS
Walk down the road looking at the massive sandstones of the Miocene Topanga Formation Ttis. As you walk down hill, look for evidence of Tvp, volcanic rocks that correlate with the Conejo volcanic rocks formed farther West. The basalt has few vesicles and may have  some amygdules, which are similar to small geodes. 
Background:  the Topanga Formation is Miocene, and it is found on top of the Paleocene Santa Susana Formation.  What happened to the Eocene and Oligocene rocks? ____________________________
Miocene extension and rotation
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During the early Miocene a gradual transition from a subduction zone to a transform margin of the proto-San Andreas Fault caused a rotation of a North-South oriented block of crust. The block was rotated clockwise as much as 90o. It is now the Transverse Mountain Range, one of the very few East-West oriented ranges in California.   The Transverse Ranges, include the mountain ranges of Santa Barbara, the Tehachapi, which separate the Central Valley from the Mojave Desert. The San Fernando Valley is between the Santa Susana Mountains, Santa Monica Mountains and the San Gabriel Mountains, which range from the Pacific Coast, eastward over 100 miles (160 km), to the San Bernardino Mountains, which are the eastern edge of the Transverse Ranges. 



The early Miocene was in a transrotational phase, 16-12 My which includes the sandstones of the Topanga formation This period  was followed by  a transtensional phase 12-6 my, a phase that includes both the simultaneous occurrence of strike-slip faulting and extension, rifting, or divergence of the Earth's crust. In areas of transtension, rocks can be faulted downward  producing both the rotation and left-lateral shearing.  The Conejo Volcanics or the Tvp basalts of the Miocene are a result of the rifting activity. 
Driving Directions:  Drive up to the intersection with Mulholland and take an immediate left (West).  After 1.6 miles, park right after Beverly Ranch Road, on the right.  

STOP 6  MIOCENE MONTEREY  FORMATION: SHALE
Walk a few yards down Beverly Ranch Road to see the Upper Miocene shale  Tm, which is part of the Monterey Formation.   It contains fish scales. 
The Modelo shale a  younger member of the Monterey Formation, is found on the Harvard-Westlake campus,  an is a soft, white diatomaceous shale which frequently contains fish fossils, usually in the form of darker brown scales.  
Background: 

One of the last formations of the Santa Monica Mountains is the Monterey formation. The Monterey Formation is the major oil-bearing rock of the Los Angeles Area.  As the basin floor opened up, rapid deposition of shallow-marine to deep-marine sediments started to fill in a new basin consisting of both potential hydrocarbon source and reservoir rocks. The Monterey  formation, full of diatoms, was deposited in the ideal conditions for becoming oil, rapid burial and the right geothermal gradient.  The sand layers that were deposited  near the diatomaceous layers became good reservoir rocks. 
Tectonics: The last stage of the Santa Monica Mountains and the L.A. basin is transpression 6my-present, which is strike-slip movement accompanied by compression.  The San Gabriel Fault which had been the transform fault boundary was succeeded by the San Andreas Fault. This period resulted in uplift of the area, which is why the mountains are there for us to study and why there are few marine deposits after the Modelo member of the Monterey formation. Evidence of recent uplift can be seen in the many marine terraces along the coast.  For example, the marine terrace that contains the Getty Villa has been rising at an average 3mm/year for the last 320,000 years.  
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Driving Directions:  Continue west on Mulholland and take a right on Beverly Glen.  Take a right and park on Beverly Ridge Drive. Walk down to the intersection with Dixie Canyon Road, a dirt road closed to traffic. 
STOP 7 MIOCENE MONTEREY  FORMATION: SANDSTONE

1. How did the odd round rock at the top of Dixie Canyon form?
2. List the ways in which the house above is trying to decrease mass wasting.
This concludes our look at the Eastern Santa Monica Mountains, since there are few Pliocene or Pleistocene deposits.  Uplift  from transpression changed the area from an environment of deposition to an environment of erosion.  The Eocene and Oligocene rocks that are missing in the Eastern Santa Monica Mountains can be found in the Western Santa Monicas, where we head next.  
Place the stop numbers of the first 6 stops in the appropriate places on the map of the Eastern Santa Monica Mountains
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Part 2 Western Santa Monica Mountains

Driving Directions:  Drive South on Beverly Glen, and at the bottom, take a right on Sunset Blvd.  Continue until Sunset ends at the Pacific Coast Highway, PCH.  Drive 6.8 miles to an optional bathroom stop at McDonalds,  and then 4.4 miles to Corral Canyon, located just before a Union 76 station.    After 4.5 miles, stop on the right side of the road at a turn to the left.  

  STOP 8   EOCENE LLAJAS FORMATION
Look across the street at the Llajas Tll formation of shale and sandstone.  It is Eocene in age and composed of marine deposits.   That makes it older than the _______________ formation and younger than the ________________ formation that you have already seen. Draw what you see. 

Explain what you see.  

Walk up the road around the curve (be careful of traffic).  Find the contact with Sespe Tsp formation
Based upon the bedding planes, would you expect the Sespe  Tsp to be older or younger than the Llajas formation? ____________________  Most Sespe is red in color because of its iron oxide.  Would you expect the Sespe to be a land deposit or a deep ocean deposit?

_______________________  
Driving Directions: continue up Corral Canyon Road as it turns into a dirt road and quickly ends at a parking lot.  Park  for lunch.  

Driving Directions:  Return down Corral Canyon to PCH and take a right.  Continute on PCH for 0.6 miles and take a right on Latigo Canyon Road.  After a winding 8.1 miles, there is an intersection on the left with Newton Canyon Road.  Park  0.3 miles farther at the 2.30 mile marker.  

STOP 9 OLIGOCENE SESPE FORMATION AND EARLY MIOCENE LOWER TOPANGA FORMATION
Contact of Sespe with Lower Topanga Formation Ttlsv.   As you walk up the road, be careful of the traffic and notice that the large-grained Sespe Formation is on the right.  Eventually, you will encounter the shallow marine sandstones and clays of the Lower Topanga Formation.  If you continue, you will see a gray outcrop made entirely of the snail Turritella inezana. 
A few yards farther on the right, you will find a 2-m thick bed of oyster coquina, which is interpreted as a storm deposit in a shallow-water bay.  

The Lower Topanga formation is Oligocene to early Miocene, so we have completed our stratigraphic section of the Santa Monica Mountains.  

Driving Directions:   Continue up Latigo Canyon Road.  After 2.3 miles, turn right (N) on Kanan Dume Road.  Continue on Kanan Dume Road,   with a possible stop at the Rustic Canyon General Store, until Kanan Dume Road meets with Highway 101.  Take 101 to Coldwater Canyon Rd .  
Stratigraphy of Santa Monica Mountains

	Chronostratigraphy
	Western SMM /Eastern SMM
	tectonics
	Formation symbol(s)
	Kind of rock

	Pliocene to Present
	mountain building , little          deposition
	transpression
	
	

	Upper Miocene
	Monterey                  Modelo
	transtension
	
	

	Middle Miocene
	Calabasas               Upper Topanga
	Transrotational
	
	

	Middle Miocene
	Conejo Volcanics /MiddleTopanga
	Transrotational
	
	

	Middle Miocene
	              Lower Topanga
	Transrotational
	
	

	Lower Miocene
	              Lower Topanga
	Transitional
	
	

	Oligocene
	  Sespe                          absent
	Forearc
	
	

	Eocene
	 Llajas                           absent
	Laramide forearc
	
	

	Paleocene
	            Santa Susana
	Forearc
	
	

	Cretaceous
	Tuna Canyon                 Chico
	Arc
	
	

	Lower Cretaceous
	              Quartz diorite
	subduction
	
	

	Upper Jurassic
	        Santa Monica Slate   


	Remnant ocean basin - subduction
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