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Water resource and flood control infrastructure planning in
California is usually based on an analysis of historic conditions as a
predictor of the future. Yet, climatologic and geologic processes are
conspiring to form a future for California water that is very different
than the past. One of the best examples of this comes from the
Sacramento-San Joaquin Delta where land subsidence, sea level rise,
and changing inflows and tides are creating a dynamic landscape
held "fixed" by an 1100 mile network of fragile levees. Large
floods and/or earthquakes will eventually re-establish equilibrium in
this landscape, to the detriment of water supply and the economy of
the Delta. Several large planning efforts are evaluating an array of
alternative futures for the Delta. Some of these exacerbate the
current disequilibrium condition, while others adapt, allowing the
formation of a new equilibrium Delta landform. All scenarios
involve significant economic, social and environmental costs with
important trade-offs that we have yet to fully evaluate.
Biography: Dr. Jeffrey Mount is a Professor of Geology at the
University of California, Davis where he is the Director of the
Center for Watershed Sciences. Dr. Mount holds the Roy Shlemon
Chair in Applied Geosciences and is the author of California Rivers
and Streams: The Conflict Between Fluvial Process and Land Use.
According to the UC Davis website, his research interests involve
fluvial geomorphology, sedimentology, stratigraphy and basin
analysis, with emphasis on the geomorphic response of lowland
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river systems to changes in land use/land cover and the links between hydrogeomorphology and riverine
ecology. Projects include analysis of geomorphology of floodplains, floodplain response to nonstructural flood management measures, development of new floodplain restoration methods, role of
hydrologic and sedimentologic residence time in riverine ecosystem health, and development of coupled
hydrogeomorphic and ecosystem models for environmental monitoring.

Have you renewed? If not, it’s now late.
Please visit the website for a form, or check the September or October
newsletters for a copy of the form.
Thank you.
Northern California Geological Society
c/o Mark Detterman
3197 Cromwell Place
Hayward, CA 94542-1209

Would you like to receive the NCGS newsletter by e-mail? If you are not already doing so, and would
like to, please contact Dan Day at danday94@pacbell.net to sign up for this service.

NCGS 2007 Calendar
Wednesday January 30, 2008
Landscape Changes and California's
Water Supply Future – Dr. Jeffery Mount, University of
California, Davis
7:00 pm at Orinda Masonic Center
Wednesday February 27, 2008
Impacts and evolution: astrobiology and near-earth
object impacts – Dr. David Morrison, NASA Ames
Research Laboratory, Menlo Park
7:00 pm at Orinda Masonic Center
Wednesday March 26, 2008 (Date To Be Confirmed):
Dark holes in Muir's "Range of Light": Insights from
southern Sierra Nevada caves and karst - Dr. John C.
Tinsley, US Geological Survey, Menlo Park
7:00 pm at Orinda Masonic Center
Thursday March 27, 2007 (Date To Be Confirmed)
(AAPG Distinguished Lecture)
The Episodic History of Cretaceous Carbonate
Platforms: An Aptian Case Study
Dr. Peter Skelton, Open University, UK
1:30 pm at Chevron, San Ramon, Room D2193
Non-Chevron attendees should contact Beverly
Reynolds to request a security badge at (925) 842-2710
or beverlyreynolds@chevron.com
Wednesday April 30, 2008
How pebbles destroy mountains: the role of sediment in
river incision into bedrock –
Dr. Leonard Sklar, San Francisco State University, San
Francisco
7:00 pm at Orinda Masonic Center
Wednesday May 28, 2008
TBA - Likely a Hayward fault talk through the 1868
Alliance
7:00 pm at Orinda Masonic Center
Wednesday June 25, 2008 (Date To Be Confirmed;
Likely a Dinner Meeting) Earthquakes in the San
Francisco Bay area in the past 2000 years commemorating the 140th anniversary of the 1868
Hayward Earthquake – Dr. David Schwartz, Senior
Earthquake Geologist, US Geological Survey, Menlo
Park
7:00 pm at Orinda Masonic Center
As Usual – Our Summer Break!
Wednesday September 24, 2008
Granites in the Franciscan formation – Dr. Rolfe
Erickson, California State University, Sonoma
7:00 pm at Orinda Masonic Center

Wednesday October 29, 2008 (date TBC)
Late Pliocene to Recent stratigraphy and tectonics in
the Death Valley area, California – Dr. John Caskey,
San Francisco State University, San Francisco
7:00 pm at Orinda Masonic Center

Upcoming NCGS Field Trips
January 26, 2008

Wilson Grove & Petaluma
Formations, Sonoma County,
California, James Allen, PG
California State University, East
Bay, and Peter Holland CEG,
Vector Engineering
(See Attached Flyer!!)

March 28 to 30 or Coso Geothermal System Field
April 18 to 20
Trip, Dr. Andrew Sabin, Navy
Geothermal
Program,
China
Lakes, California, Preliminary
Announcement Included
May 10 & 11, 2008 Point Lobos to Point Reyes:
Evidence of ~180 km Offset of
the San Gregorio & Northern
San Andreas Faults, Kathleen
Burnham, Independent
Researcher
(See Attached Flyer!!)
Do you have a place you’ve wanted to visit for the
geology? Let us know. We’re definitely interested in
ideas. For those suggestions, or for questions regarding,
field trips, please contact Rob Nelson at:
rlngeology@sbcglobal.net

Peninsula Geologic Society
Upcoming meetings
For an updated list of meetings, abstracts, and field trips
go to http://www.diggles.com/pgs/. The PGS has also
posted guidebooks for downloading, as well as
photographs from recent field trips at this web address.
Recent field trips include: The 1906 Earthquake and the
San Andreas Fault on the San Francisco Peninsula
(2006), Granites in the Franciscan (Fall 2005), San
Andreas Fault - Carrizo Plain (Spring 2005), Panoche
and Tumey Hills (2004), White-Inyo Range (2002),
Napa Wine County (December 2001), Mount Shasta and
the Klamath Mountains (May 2001), Big Sur (Salina /
Nacimento Amalgamated Terrane, Big Sur coast Central
California , 2000), and the Northern Sierra Nevada
(Geologic Transect of the Northern Sierra Nevada Along
the North Fork of the Yuba River, 1982). Posted

upcoming meetings include the following topics and
dates:

Some of these offset features have been “repaired” and
no longer exist.

•

September or October, 2008, Field trip dealing with
geology of the Owens Valley (Angela Jayko) and central
White-Inyo Range (Gary Ernst).

Association of Engineering Geologists
San Francisco Section
Upcoming meetings
Meeting locations have been rotating between San
Francisco, the East Bay, and the South Bay. For further
meeting details go to: http://www.aegsf.org/.
• February 12, 2008; Dam Removal and River
Restoration; Leonard Sklar, San Francisco State
University
• March 11, 2008; Student Night

Third Conference on Earthquake
Hazards in the Eastern San
Francisco Bay Area
California State University, East Bay
Hayward Campus
October 22-24, 2008
Dr. Mitch Craig at CSU East Bay reminds us that the
Third Conference on Earthquake Hazards in the
Eastern San Francisco Bay Area will take place
October 22-24, 2008 at California State University,
East Bay, in Hayward. This conference will highlight
information on Eastern San Francisco Bay Area
earthquake hazards that has been developed since 1982
and 1992 conferences. The activities and publications
will take advantage of interest generated by the 140th
anniversary of the 1868 Hayward fault earthquake. In
addition to technical sessions, the conference will
include a public forum, field trips and tutorials for
educators. For details see:
www.consrv.ca.gov/cgs/news/eastbayconference.htm or
email 3rd.E.Bay.EQ.conf@conservation.ca.gov for
information. Conference sponsors include the California
Geological Survey, U.S. Geological Survey, UC
Berkeley, CSU East Bay, EERI, and URS Corporation.

Recently (re)Found
Speaking of the Hayward Fault, for a quick tour and
some “vintage” photos visit Dr. Sue Hirschfeld’s web
page at Cal State University, Hayward (East Bay):
http://www.mcs.csuhayward.edu/~shirschf/tour-1.html

Global climate change and its
influence on evolution
U.C. Museum of Paleontology
Short Course
Saturday February 9, 2007
2050 Valley Life Sciences Building
UC Berkeley
There are growing concerns that we are experiencing
global warming at a level that will have major
consequences. Both global warming and global cooling
have occurred in the past, so how is this different? Meet
and chat with experts to learn about past global climate
changes and how they have influenced evolution, even
our own, and what the implications might be for the
future.
Speakers include:
Dr. Craig Moritz, Professor of Integrative Biology and
Director, Museum of Vertebrate Zoology, UC Berkeley
Dr. Steve Palumbi, Professor of Biological Sciences
Stanford University and Hopkins Marine Station
Dr. Tim White, Professor of Integrative Biology, and
Director, Human Evolution Research Center, UC
Berkeley
For registration, agenda, and additional details, visit
http://www.ucmp.berkeley.edu/about/shortcourses/sh
ortcourse08.php
This short course is co-sponsored by the California
Science Teachers Association, the California Academy
of Sciences, the Oakland Museum of California, and the
UC Berkeley Natural History Museums.

NCGS and AAPG
K-12 EARTH SCIENCE TEACHER OF
THE YEAR AWARD
$750 Northern California Geological Society
$500 Pacific Section AAPG
$5,000 National AAPG
Call for Nominations for the Year 2007 - 2008
NCGS Competition
The Northern California Geological Society (NCGS) is
pleased to announce that it will accept applications from
candidates in the Northern California region for the Year
2007 - 2008 competition for the Earth Science Teacher
of the Year Award. The $750 NCGS award is intended
to recognize pre-college earth science programs already

in place, and to encourage their organization in districts
where they have not been fully developed. Nominations
of qualified K-12 teacher candidates are solicited from
teachers, school administrators, teacher outreach
programs, and other interested parties.
The NCGS awardee's application will be submitted to a
regional competition sponsored by the American
Association of Petroleum Geologists (AAPG) Pacific
Section. The Pacific Section winner will receive a $500
award at the joint national and Pacific Section regional
meeting in Bakersfield, California in March / April
2008, plus up to $250 toward meeting expenses. The
regional winner's project will be submitted to AAPG
headquarters for the national contest. The national
winner will receive an expense-paid trip to attend the
national AAPG meeting in Denver, Colorado in June
2009 to receive the national award.
At the national level, the AAPG Foundation presents an
annual $5,000 award to a K-12 teacher for Excellence in
the Teaching of Natural Resources in the Earth Science.
The award recognizes balanced incorporation of natural
resource extraction and environmental sustainability
concepts in pre-college Earth science curricula. It
includes $2,500 to the teacher's school for the winning
teacher's use, and $2,500 for the teacher's personal use.
The deadline for application submittal by candidates
for the $750 NCGS award is Friday, February 15, 2008
Interested candidates or nominators can request
Application Information and an Entrant Application
Form, or submit an application, by contacting:
John Stockwell, Chair, K-12 Geoscience Education
Committee
Northern California Geological Society
1807 San Lorenzo Avenue
Berkeley, California 94707-1840
Tel: (510) 526-1646
e-mail: kugeln@peoplepc.com

On the Passing of
Davy Jones
It recently came to our attention that Davy Jones passed
away on October 30, 2007. Davy contributed to
important changes in geologic thought, and he also gave
more than several talks to the NCGS, so we thought it
very appropriate to provide a brief note on his
accomplishments and his passing. We thank the
Department of Earth & Planetary Science at UC
Berkeley for the following compilation:
David (Davy) L. Jones got his B.S. degree from Yale
University in 1952, an M.S. from Stanford in 1953 and a
Ph.D. from Stanford in 1956. He joined the USGS in
Menlo Park in 1955 spent 30 years of his geological

career with the USGS. In 1985 he became professor of
geology at U.C. Berkeley. He received numerous
awards, including the Mary Clark Thompson Medal
from the National Academy of Sciences in 1995. Jones
retired in 1996. He started work when Cordilleran
tectonic evolution was framed in the context of the
geosynclinal cycle, and he was the biostratigrapher in the
classic 1964 paper by Bailey, Irwin and Jones on
"eugeosynclinal" Franciscan and "miogeosynclinal"
Great Valley sequences in California. The paper
provided the base for recognition in the later 1960s that
these sequences represented respectively an ancient
subduction complex and a forearc basin, and placed
California in the forefront of the application of plate
tectonic concepts to on-land geology. In 1972, Jones’
colleague Porter Irwin first used the term "terrane" in the
Klamath Mountains, and Davy and others suggested that
older rocks in southeastern Alaska were a displaced
continental fragment. In 1977, David Jones had named
what is perhaps the best-known Cordilleran terrane Wrangellia -characterized by its distinctive early
Mesozoic stratigraphy and paleomagnetic signature. By
1980, the Cordillera was viewed as a collage of "suspect
terranes" accreted to the Laurentian continental margin,
and the terrane concept became exported and applied
worldwide to analyses of other orogenic collages. In the
last part of his career, Davy and Berkeley colleagues
suggested that rapid extrusion of Triassic basalt in
Wrangellia resulted from an underlying mantle plume.
David Jones died on Oct.30th , 2007 at his home in
Placerville, after a long battle with bone cancer. He was
77 years old. (A memorial celebration was held this past
weekend, January 12th ).

On the Passing of
Charles Kirschner
It also recently came to our attention that long time
member Charles Kirschner, recently on Union,
Washington passed away. More details will be forth
coming; however, he worked with the US Geological
Survey for 15 years, then a number of major oil
companies for more than 30 years. We thank his estate
for a donation to the NCGS Scholarship Fund, a perfect
lead in to our next item…

NCGS 2007 – 2008
Undergraduate Scholarship
Awarded
The Northern California Geological Society is pleased
to announce the award of the 2007 – 2008
Undergraduate Scholarship to Ms. Kathryn Quigley
of U.C. of California, Berkeley. Ms. Quigley’s senior
thesis focuses on the large, slow-moving landslides of

the Berkeley Hills. She will be working with Dr. Roland
Bergmann and will focus on the seasonal dependence of
creeping landslides in the Berkeley Hills. She will be
utilizing Interferometric Synthetic Aperture Radar
(InSAR) remote sensing data from two satellites. The
InSAR analysis will allow velocity determinations of the
landslides which will be mapped in a GIS program. The
NCGS funding will also allow her to include a larger
field component in her research, including mapping the
surface expression of the slides with GPS, a Light
Detection and Ranging (LiDAR) survey, and borehole
inclinometer readings from existing geotechnical
boreholes. Dr. Gerald Bawden of the USGS in
Sacramento will provide access to a GPS mapping
system that will allow tracking of slides through time
(4D). She believes the data generated will contribute to
the on-going analysis of these landslides. Join us in
congratulating her on her award!

Tibetan High Plains Tectonics
Submitted by Dan Day
In September 2007, University of California, Davis,
Assistant Professor Eric Cowgill christened the NCGS
2007-2008 lecture season with a trip to the Roof of the
World. His presentation Slip Rate Along the Tibetan
“San Andreas Fault”: Implications for Continental
Tectonics was a careful examination of fault dynamics
on China’s High Tibetan Plateau.
It combined
meticulous field work with fine-scale geochronology to
piece together a tectonic scenario in a starkly beautiful,
remote part of western China.
Ryan Gold, Ramon Arrowsmith, John Gosse, Chen
Xuanhua, and Wang Xiao-Feng collaborated with Dr.
Cowgill on this project. Funding was provided by the
East Asia and Pacific Program, the NSF International
Science and Engineering Fund, and the U.C. Davis New
Faculty Research Fund. This research project is looking
at tectonics from a continental scale down to hundreds of
meters. The question Eric and his colleagues want to
address was how do continents deform? Earthquake
epicenter data over the past several years indicate that
continental deformation is diffuse. By contrast, oceanic
tectonics is localized at plate boundaries, spreading
ridges, and subduction zones. The Indo-Asian tectonic
collision zone is a natural laboratory for studying
continental deformation styles. The impact between the
Indian subcontinent and the Asian Plate is expressed in
the uplifted Himalaya Mountain range and by the High
Tibetan Plateau behind the collision zone. Dr. Cowgill’s
field area is on the northwest margin of the Tibetan
Plateau, along a left lateral strike-slip fault system
similar to California’s San Andreas.
Currently there are two seriously contended continental
deformation theories. One hypothesis is that the

continental crust behaves like a viscous solid, an analogy
being a rigid ram forcing its way into a viscous but
yielding medium. The Indian subcontinent-Asian plate
collision is a classic example of this. A second
hypothesis suggests that large-scale faults are critical to
continental deformation, especially if they have
substantial displacement. These faults accommodate
significant crustal distortion, are active for extended time
intervals, and generally have high slip rates. Hence one
can model continental deformation by distributing
deformation over a large area along a network of small
faults, or conversely, by partitioning the same
deformation over fewer, but more extensive faults with
major displacements and lengthy periods of activity.
To test these hypotheses, continental deformation must
be monitored. This can be done using modern GPS
(global positioning satellite).tracking. The satellite
network calculates the kinematic velocities of ground
stations with respect to one another and a fixed reference
point on the craton. The velocity vectors can then be
matched to the topography and used to test tectonic
models. In cross section, from south to north, the IndoEuropean collision zone rises rapidly from the plains of
India to the dizzying heights of the Himalaya Range, and
then gently decreases in elevation to the deserts of
northern China and Mongolia. GPS data from this
region can be applied to both the continuous deformation
model, and to the “block” model of discreet faultbounded crustal domains moving relative to one another.
Eric’s goal was to examine the tectonic behavior of his
study area and determine which model best applied.
The High Tibetan Plateau is a microplate bounded by a
series of large-scale faults. Some are subduction thrusts
and others are strike-slip. The subduction occurs along
the southern margin at the Himalayan frontal thrust
where the Indian subcontinent is overridden by the Asian
plate. The underthrusting is expressed by significant
earthquake activity. Dr. Cowgill’s principle field
interest is a left lateral strike-slip fault bounding the
northwestern Tibetan plateau called the Altyn Tagh. It is
analogous to the right lateral San Andreas fault. This
extensive fault forms the southeast border of the Tarim
Basin in northwestern China. Its estimated total slip
displacement is about 500 km. This study attempts to
answer the continental deformation question by
examining Quaternary slip rates along the Altyn Tagh
fault.
Eric’s goal was to determine the recent fault slip rate
using stream bench displacement. The selected sites
were Cherchen He and Yuemake Qi, where paleoseismic
investigations were simultaneously being conducted.
The slip rates were determined by GPS measurements,
by fault trenching and C14 dating of selected
carbonaceous material (paleoseismic methods), and by
surveying the fault displacement of geomorphic features.

GPS and paleoseismic techniques gave 9 to 13 mm/yr
displacement rates for 3,000 to 4,000 year old features.
Geomorphic and geochronologic methods gave 30
mm/yr offset rates for 9,000 to 17,000 year old features.
These differences posed the questions: did a change in
slip rate occur between 4,000 and 9,000 years ago; or is
one of these slip rates incorrect?
Eric used unclassified spy satellite photos taken in the
1970’s to help him select appropriate features for
calculating offset rates. Ephemeral stream terraces cut
by the Altyn Tagh fault at Yuemake Qi were selected for
detailed examination. Here a fault-cut terrace exposure
is buried under 6 to 7 feet of loess (airborne dust). Five
abandoned terraces have been identified here. The ones
of interest are T3 and T4 (increasing numerals indicate
increasing relative age).
A student research team laser-surveyed the terraces and
assembled a detailed small-scale topographic map of the
displaced terraces. A precise slip rate calculation hinged
on accurately measuring the displacement of the T3-T4
terrace riser using C14 dates of carefully selected organic
matter. Cowgill and his research team conducted three
well characterized excavations through the loess cover
on terrace T3 and one on terrace T4. To test the
chronologies at each site, samples were taken with depth
across the loess-terrace gravel contact. As anticipated,
the ages increased with depth. Terrace T4 was slightly
over 6,000 years old, and ages on T3 ranged from 3,830
years near the base of the loess cover to 4,068 years in
the upper terrace gravels. The slip rate was determined
by dividing the T3-T4 terrace riser offset by the terraces’
age difference since channel T3 was abandoned. The
initial slip rate calculation was about 26 mm/yr, and was
considerably higher than that calculated at other sites. A
re-examination of the terrace riser displacement
geometry indicated that some of the offset used in the
calculation actually occurred before the stream channel
had been entirely abandoned. Since complete channel
abandonment is a premise for establishing the true fault
slip rate, the pre-abandonment geomorphic offset had to
be omitted from the calculation. When this was done,
the Yuemake Qi slip rate, with offset and age errors,
ranged from 9 to 13 mm/yr, in agreement with rates
from this time range taken elsewhere along the fault.
At Cherchen He, Eric and his colleagues disagreed with
the methods used to calculate terrace riser offset rates.
Again they noted that some of the measured riser offset
pre-dated the stream channel abandonment. The original
calculated slip rate was over 25 mm/yr. By making the
appropriate terrace riser offset corrections and C14 age
selections, the slip rate decreased to 9 to 11 mm/yr. The
team concluded that this was the Altyn-Tagh fault slip
rate over the last 6,000 years.

What can one conclude about intra-continental tectonic
styles based on these studies in the High Tibetan
Plateau? Are continents behaving like viscous sheets or
like mosaics of rigid microplates? The viscous
continuum model is supported by the network of
secondary (intra-block) fault motions that provide a
well-distributed internal deformation regime.
The
microplate (block mosaic) model invokes motion along
large scale, long-lived active bounding fault systems
similar to the San Andreas fault complex in western
North Americ a. This model is a good fit with regional
GPS movements in the Tibetan Plateau. However,
neither model is adequately supported by the Holocene
Altyn-Tagh slip rate data. To resolve this, Dr. Cowgill
and his colleagues propose a third model that utilizes
both concepts. Their hypothesis invokes continuous
movement along large-scale faults to provide continuous
deformation. Secondary, periodically activated faults in
the microplates bounded by these major fault systems
allow them to “morph” or change shape under applied
regional stresses. These regional and local styles give a
more accurate description of the complex tectonic
relationships associated with the Indo-Asian plate
collision zone. The next step is to unravel the slip
histories of the secondary faults to understand how intracontinental microplates deform.
The NCGS wishes to express its sincerest thanks to Eric
Cowgill of U.C. Davis for sharing his neotectonic
studies in the High Tibetan Plateau with its members.
His research team is providing vital information on the
deformation style of continents using several recently
available satellite technologies. And access to western
China has allowed him to study in detail one of the most
active tectonic regimes on earth. We wish him well in
his continuing research programs.

Preliminary Announcement
Coso Geothermal System Field Trip
The Coso Geothermal Field, located within the China
Lake Naval Air Weapons Station (NAWS), is the thirdlargest operating geothermal field in the U.S. It has a
capacity of 270 MW, powered by nine 30-MW turbines
in four separate plants. The first plant came on-line in
1987 and the field has been operating continuously since
that time.
The geothermal field is principally a liquid-dominated
system. High fluid temperatures (200°-328°C) permit
the use of double -flash technology for steam extraction.
Production fluids are moderately saline chloride brines
with total dissolved solids ranging from 7,000 ppm to
18,000 ppm. Non-condensable gases make up six
percent of the gas fraction, with 98 percent of that
amount being carbon dioxide. Hydrogen sulfide is in the
range of <10 ppm to approximately 85 ppm.

Coso is a volcanic -hosted geothermal field.
Pleistocene/Holocene rhyolite domes and tuffs form a
carapace on top of the Sierran (150 Ma to 80 Ma)
granitoid basement.
Older intermediate to basalt
composition flows and tuffs compose the remaining 88%
of this volcanic field.
Isotope analysis of the
Pleistocene-Holocene rocks show that they have
unusually low 40 Sr/39 Sr ratios and unusually high eneodymium values, suggesting that the rocks originated
from fractional crystallization of an asthenospheric
parent rather than from crustal contamination of a mafic
parent. The significance of this observation is that
sometime in the recent geologic past, there has been
underplating of mafic magma derived from
asthenospheric material beneath the Coso geothermal
area, or mafic dikes derived from asthenospheric magma
have been intruded at relatively shallow depths. These
“fresh” magmas provide the heat engine for the
geothermal resource.
The Coso Geothermal Field is in the central Coso Range,
which is situated in the southwestern Basin and Range
physiographic province. The region is bounded by the
Walker Lane on the northeast, the Garlock fault on the
south, and the Sierra Nevada Range on the west. The site
is approximately 160 miles north-northeast of Los
Angeles, CA in a highly active seismic zone along the
eastern margin of the Sierra Nevada. The Coso Range is
within the Eastern California Shear Zone, an elongate
area of oblique extension parallel to the San Andreas
Fault. Along with the adjoining Walker Lane that
extends into western Nevada, this zone accommodates
about 20% of the interplate movement between the
Pacific and North American plates.
A variety of geologic features are present, and likely
stops include rhyolite domes with ash-flow fallout;
explosion craters (maars) filled with later domes; hot
springs and fumaroles; a mercury prospect with
interesting alteration features; an archeological stop at an
obsidian quarry; and advanced argillic alteration at
Devils Kitchen, where rhyolite tuff is altered to clay and
Hg minerals (alteration water is assessed to have been
highly acidic, with pH ~ 2).
To get entry to the base, names and social security
numbers for all field trip participants are required
beforehand. (Non-US citizens, if any, will require more
information…it’s a military base.) The plan is to leave
on Friday morning at approximately 7:30, make one or
two stops en route including Red Rocks State Park,
camp at Red Rocks (alternatively, motels are available in
Ridgecrest, about 30 miles away), meet Saturday
morning in Ridgecrest for the day-long field trip, make
several short geologic stops on Sunday morning, and
drive back to arrive back in the Bay Area by 6 or 7 pm
Sunday. The two candidate weekends are March 28 to
30, and April 18 to 20.

GEOLOGY: How Old Is the Canyon?
Editors' Choice:
Highlights of the recent literature
November 16 2007, 318 (5853)
Much about the timing of formation of the Grand
Canyon in Arizona remains uncertain. The process is
closely tied into the history of uplift of Western North
America during the Cenozoic, including even recently,
as well as regional climate change. One approach toward
improved understanding is to date past positions of the
Colorado River as it deepened the canyon. To do this,
Karlstrom et al. have taken advantage of the many
volcanic fields in the western part of the canyon; some
of these poured lava into the canyon dur ing the past
several million years. In fortunate cases, remnants of
these flows are preserved perched on ledges or beaches
in the canyon, marking past river levels. 40 Ar/39 Ar dating
of these young flows shows that the western part of the
canyon has continued to deepen by about 100 to 150 m
since about 1.5 million years ago. To the east, across a
major fault, the canyon has been deepening at 2 to 3
times that rate. Further dates show that this pattern of
active differential uplift, facilitated by faulting, has
operated over the past 5 to 6 million years and has
continued to modify the canyon even geologically
recently. -- BH
Geol. Soc. Am. Bull. 119, 1283, (2007)

Reconsidering Supercontinent
Movement
This Week in SCIENCE
November 23 2007, 318 (5854)
Paleomagnetic reconstructions of the latitudinal position
of Pangea, the supercontinent that contained most of
Earth's landmass for 100 million years from the Permian
into the Jurassic, have been interpreted as showing that
Pangea was originally centered roughly on the equator
and moved northward by about 20° by the Early
Jurassic. Rowe et al. (p. 1284) reconstructed apparent
wind patterns derived from aeolian deposits in the
southwestern United States and found that wind
direction over the Colorado Plateau remained constant
throughout the entire period, which indicates that Pangea
remained at or near the equator. Among the several
resolutions to this disagreement are that the latitudinal
movement of Pangea based on paleomagnetic data is
misinterpreted, our understanding of how winds shape
sand dunes is incorrect, existing paleogeographic
reconstructions cannot reproduce adequately the wind
fields responsible for dune formation, or the climate
controls on winds in the Jurassic were different than they
are today.

NORTHERN CALIFORNIA GEOLOGICAL SOCIETY

NCGS FIELD TRIP TO THE

WILSON GROVE & PETALUMA FORMATIONS,
SONOMA COUNTY, CALIFORNIA
Saturday January 26, 2008
Leaders:
James Allen, MS, PG; Department of Earth and Environmental Science, CSU East Bay
Peter Holland, CEG; Vector Engineering
The Petaluma Formation, located in Sonoma County, California, is a Late Miocene to Late Pliocene nonmarine formation with
important, recently identified marine interbeds. The formation was originally divided into two members. After further study, we
have divided the formation into three informal members based on lithology. The “lower” member is predominantly shale with
both nonmarine and newly discovered marine microfauna. This member is prone to sliding. The “middle” member is
predominantly conglomerate derived from Franciscan sources, the upper member is conglomerate derived, in part, from the
Monterey Group of the East Bay area. Understanding of the three members allows for stratigraphic correlation in areas of poor
exposure, such as in core data from the Santa Rosa valley. Other fluvial, conglomeratic formations in the North Bay are the
volcaniclastic Huichica and Glen Ellen formations, both younger than the Petaluma. The Petaluma intertongues with the coeval
Wilson Grove Formation to the west and both, as a continuous through-going fluvial- to marine system, have been offset from
units with identical age, lithologies and source rocks east of the Hayward fault.
The Petaluma Formation has been the focus of geologists’ attention for over a century. In the early part of last century, oil was
discovered in structural traps east of Adobe Road and there are still active oil seeps in that area, for example at Lynch Creek.
Some ranchers near the oil field area have reported hydrocarbon abundance in their groundwater wells, forcing them to abandon
the water wells. There are also a number of natural gas wells in the Cotati Gas Field within the paleo-shoreline area where the
Wilson Grove is interbedded with the Petaluma. There has been numerous nonmarine and marine microfossil, invertebrate and
vertebrate fossils recovered from both the Wilson Grove and Petaluma formations as well. Marine microfauna in the “lower” shale
of the Petaluma potentially may shed light on sources of oil. Diatomite analysis reveals new information about the “upper”
member of the Petaluma.
The interbedded nature between the Petaluma and Wilson Grove formations has been difficult to understand by previous
researchers. This is due in large part to poor exposures. Also, the Wilson Grove formation is largely flat lying with relatively
minor deformation affecting it, while the Petaluma Formation has been highly folded and faulted and is overlain in many places by
equally deformed Sonoma Volcanics and underlain by Donnell Ranch Volcanics. The geographical location the Petaluma
Formation roughly coincides with the major strike-slip fault system in the North Bay, which has led others to erroneously believe
that the Petaluma is an older, more deformed formation relative to the Wilson Grove. New paleontological and radiometric data
helps to further constrain stratigraphic relationships between both formations.
Some items we will address on the field trip will be the “type” lithology and stratigraphy of the Petaluma Formation in the Cotati
area. From there, we will determine stratigraphic position of spotty outcrops exposed between Cotati, Sonoma Mountain and
Sonoma Valley based on the “type” section in Cotati. Items to discuss will be strike -slip displacement, source rocks and location
of active faulting.

**********************************Field Trip Logistics************************************
THIS FIELD TRIP WILL BE LIMITED TO 30 PEOPLE.
Time & Departure : January 26, 2008, 9:00 am, at the Stony Point Rock Quarry in Cotati. Maps will be emailed.
Cost: $25/person
***********REGISTRATION FORM (Wilson Grove & Petaluma Formation Field Trip)***********
Name:
E-mail:
Address:
Phone (day): _________Phone (evening):_____________
Lunch:
Regular:
Vegetarian:
(Please check one)
Check Amount:
Please mail a check made out to NCGS to:
Rob Nelson, 269 College View Drive, Rohnert Park, CA 94928
Carpooling is suggested for this fieldtrip. Parking onsite is very limited. Please let us know if you can provide a
van and NCGS can reimburse your gasoline expenses.
Questions: e-mail: rlngeology@sbcglobal.net
Phone: (707) 795-8090 (evening)
(707) 548-3268 (day)

Pt. LOBOS TO Pt. REYES:
EVIDENCE OF ~ 180 Km OFFSET OF THE SAN
GREGORIO & NORTHERN SAN ANDREAS FAULT
Saturday - Sunday May 10-11, 2008
Leader: Kathleen Burnham
Back by popular demand: NCGS member Kathleen Burnham will lead another two-day field trip to Pt.
Lobos and Pt. Reyes. Roughly 50 million years ago, the granitic rocks and conglomeratic turbidites of Point
Lobos and Point Reyes were parts of a single deep submarine canyon system. During the past 27 million
years, they've been separated approximately 180 km by dextral slip of the San Gregorio and northern San
Andreas faults. Similarity of these rocks has been noted as far back as 1899, but Kathleen's research
establishes details which nail down the correlation. Her paleogeographic reconstruction has proved
predictive: since its first introduction, other geologists have proposed five geologic and geophysical
correlations which fit her model. Point Reyes and Point Lobos are stunningly beautiful, and may be the only
pair of localities on earth in which evidence of a large lateral offset is preserved in public parks at both ends.
On day one, participants will examine granitic rocks, conglomerate, and trace fossils at Point Lobos State
Park, near Monterey, and then drive ~180 km along the San Gregorio and northern San Andreas faults to
Olema, north of San Francisco. On day two, we will examine correlative rocks at Point Reyes National
Seashore, as well as a 16 ft. (5m) offset of the 1906 San Francisco earthquake. This will be an interactive,
rather than lecture-style field trip.
Participants are requested to refrain from the use of aftershave, hand lotion, hair tonic, cologne, or
other fragranced personal products, as the field trip leader is disabled by chemical sensitivity. THIS
FIELD TRIP WILL BE LIMITED TO 27 PEOPLE.
******************************************** Field Trip Logistics ********************************************

Time & Departure: 8:30 am May 10 from Point Lobos
Further details will be announced later.

Cost: $125/person

*******************REGISTRATION FORM (Pt. Lobos – Pt. Reyes Field Trip) *******************
Name: _______________________________
E-mail: _________________________________
Address: __________________ Phone (day): ______________
Phone (evening): ____________
Lunch: Regular: _______ Vegetarian: ________ (Please check one)
Check Amount: _____
Please mail a check made out to NCGS to: Rob Nelson
269 College View Drive
Rohnert Park, CA 94928
Questions: e-mail: Rob Nelson at rlngeology@sbcglobal.net or phone: 707-548-3268
A report of the 2006 trip can be found at www.ncalgeolsoc.org/

