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Dr. David Morrison,
NASA Ames Research Laboratory,
Menlo Park

Impacts and evolution: astrobiology and nearearth object impacts
Cosmic impacts are now recognized as a major factor in the history
of the Earth and other planets. Most dramatic was the discovery that
the KT mass extinction of 65 million years ago was caused by the
impact of a 15-km-diameter asteroid or comet. The sensitivity of the
biosphere to such a relatively small impact came as a surprise, and
prompts us to ask whether other mass extinctions were also
triggered by cosmic impacts. Recent research on mass extinctions
has demonstrated that they happened suddenly (in geological terms)
and thus injects a catastrophic element into evolutionary history.
Similar studies of the frequency and environmental effects of
impacts can be used to evaluate the contemporary hazard. This talk
concludes with discussion of the Spaceguard Survey to discover and
characterize potentially threatening near-earth-asteroids, and of both
technologies and policy implications of efforts to protect our planet
by deflecting future impactors before they hit.
Biography: David Morrison has just been appointed Interim
Director of the new NASA Lunar Science Institute (NLSI), located
in the NASA Research Park at Ames Research Center. The Lunar
Science Institute will link competitively-selected science teams
across the nation working together to help lead the agency's research
activities related to NASA's lunar exploration goals. NLSI research
includes studies of the Moon (including lunar samples), from the
Moon, and/or on the Moon. Morrison also continues as the Senior
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NCGS 2007 Calendar
Upcoming NCGS Field Trips

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

March 28 to 30

Wednesday March 26, 2008
The San Andreas Fault in Southern California is
almost nowhere vertical – Implications for Tectonics –
Dr. Gary Fuis, U.S. Geological Survey, Menlo Park
7:00 pm at Orinda Masonic Center

Coso Geothermal System Field
Trip, Dr. Andrew Sabin, Navy
Geothermal Program, China Lake,
California, See Attached Flyer

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

Thursday March 26, 2008
(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

August 23, 2008

Field Trip to the Calaveras Fault
in
Santa
Clara
County,
California, Dr. Phil Stoffer, U.S.
Geological Survey and Dr.
Richard Sedlock, San Jose State
University
See Preliminary Announcement

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

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

Peninsula Geologic Society
Upcoming meetings

Wednesday May 28, 2008
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

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:

Wednesday June 25, 2008
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
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

•
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February 12, 2008, Victoria Langenheim, U.S.
Geological Survey, Geophysical Vignettes from the
Wine Country: What We've Learned about Basin
and Fault Evolution

•

March 11, 2008, Don Gautie r

•

April 8, 2008, Steve Kirby, Putting Some Fizz into
Geofizzics: Plumes and Earthquakes

•

April 11, 2008 (Friday!), Possible field trip to the
Devils Slide tunnel project site, courtesy of CalTrans

•

May 13, 2008, John Hagstrum

•

June 10, 2008, Tom Moore, Presidential Address

California Geological Survey
Recent Releases
A
recent
perusal
of
the
CGS
website
(http://www.conservation.ca.gov/cgs/Pages/Index.aspx)
finds that five new Landslide Inventory Maps for
southern California have been recently released. These
include the Azusa, Burbank, Glendora, Mt Wilson,
and Pasadena quadrangles. All quadrangles were
released on January 31st . These join the previously
released quadrangles of Acton, Agua Dulce, Redondo
Beach, San Pedro, and Torrance. Previously released
quadrangles (December 2006) in northern California
include Morgan Hill, Mt. Sizer, and Santa Teresa
Hills . All maps are downloadable at the listed website.
They range from approximately 11 to 13 megabits in
size.

•

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/.
• March 11, 2008; Student Night

In December 2007 the CGS released the Murrieta
quadrangle Seismic Hazard Zone Map that covers
portions of the cities of Temecula and Murrieta in
Riverside County. The map is the first Seismic Hazard
Zone Map for Riverside County.

Third Conference on Earthquake
Hazards in the Eastern San
Francisco Bay Area

Also, in October 2007, the CGS made available limited
quantities of the Lawson Report on the 1906 San
Francisco Earthquake . We presume that copies may
also still be obtained from the original source, the
Carnegie Institution (both at a very reasonable cost).

California State University, East Bay
Hayward Campus
October 22-24, 2008

The website is worth exploring for more releases and
general interest. Also of note is the CGS Sale that
started January 28th . All walk -in sales at the Menlo Park
and Sacramento offices will receive 20% off. Contact
information is listed on this website.

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.

Coso Geothermal System Field Trip
Announcement
This trip affords a great, rare opportunity for access to
the China Lake facility to examine geological and
operational features of the second-largest geothermal
field in the U.S. Not only are there fascinating features
on-base, but the surroundin g area on the eastern flank of
the Sierra has some great geology and scenery. Likely
additional stops include Red Rock Canyon State Park.
Because of the distance (about 7 hours each way), we
need to make this a three-day trip. Traveling by van, we
plan to leave Friday at 7:30 am from the East Bay, drive
down the Central Valley and cross over the Tehachapis
into the Mojave, then northeast toward China Lake.
We'll arrive at Red Rock Canyon at 3:30 or 4 on Friday
afternoon, giving us a chance for some geologizing
and/or hiking.
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There are two options for overnight accommodations:
camping at Red Rock Canyon State Park, or motels in
Ridgecrest, just outside of China Lake. The weather at
the end of March should be fine for camping.

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.

Saturday will be spent on the China Lake Naval Air
Station with our trip leader, Andrew Sabin, Ph.D.
(Colorado School of Mines), soon to be director of the
geothermal program at China Lake. Additional
information on geothermal and geological features is
presented in the attached announcement, and in greater
detail
in
the
following
link:
www.geothermal.org/articles/coso.pdf

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.

On Sunday we will spend most of the morning
examining other geological features of interest in the
area (e.g., Fossil Falls a few miles north of China Lake,
and a possible stop at Owens Lake). If you have a
suggestion for a destination that could be done in several
hours or less on Sunday, please indicate so in your
response. We will leave at about noon on Sunday; in
time to get back to the Bay Area by about 7 pm.
Logistics are somewhat complex for this trip and will
require advanced planning. As a result, we would like
to have email responses from all who are interested
by February 25, 2008. Payment is not necessary at this
time. 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, 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.

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 (e.g.,
Fossil Falls), and drive back to arrive back in the Bay
Area by 6 or 7 pm Sunday.

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, mud pots, 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).

Preliminary Announcement
Field Trip to the Calaveras Fault in
Santa Clara County, California
Field trip leaders: Dr. Phil Stoffer, U.S. G.S. and
Dr. Richard Sedlock, SJSU
August 23, 2008

The Coso Geothermal Field is located within the China
Lake Naval Air Weapons Station (NAWS), 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.

This field trip is to examine the geology and landscape
features along the central Calaveras Fault along the
western flank of the Diablo Range in Santa Clara
County. The field trip will include stops in the morning
at Coyote Lake-Harvey Bear Ranch County Park (near
Gilroy) and in the afternoon at Anderson County Park
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(near Morgan Hill). Features at Coyote Lake include rift
zone geomorphic features associated with the active trace
of Calaveras Fault, and a variety of rock types including
Late Miocene volcanic rocks (some containing mantlederived crystals), serpentinite, Mesozoic -age conglomerate,
and other sedimentary rocks and landslide deposits. The
trip to Anderson Reservoir Park will provide access to
more views of the central Calaveras Fault, plus other faults,
Franciscan
rocks,
serpentinite
and
calci-silicate
mineralization. Both parks have high earthen dams
constructed on Coyote Creek. The two parks also offer
spectacular scenery and the opportunity to observe a variety
of wildlife. Be prepared to do moderate hikes totaling
several miles over the course of the day. Reservations for
camping can be made on a first come, first serve basis at
the Coyote Lake Campground (in the park) through
www.parkhere.org.

Slippery Serpentine Sheets
This Week in SCIENCE
December 21 2007, 318 (5858)
Serpentinite layers that coat the top of sinking lithospheric
slabs have been thought to play a role in subduction zone
earthquakes because these layers become heavily
deformed. Hilairet et al. (p. 1910) deformed the serpentine
antigorite at high pressures and temperatures and found that
it has unusually low viscosity that could account for
postseismic deformations after large earthquakes within
subduction zones. This property may also enable
subduction initiation and may govern convection within
subduction zones.

Subduction and Mantle Mineral Alignment
This Week in SCIENCE
January 18 2008, 319 (5861)

Helium Tracing of Rising Mantle Fluids
This Week in SCIENCE
November 30 2007, 318 (5855)

In subduction zones, a wedge of mantle material is caught
above the subducting plate and beneath the overlying crust.
Flow within the mantle also produces flow in the wedge
that can align mantle minerals. Such alignment should
cause seismic waves to propagate faster in one direction,
but systematic patterns have been difficult to discern. A
global survey and analysis of such data by Long and Silver
(p. 315) shows that the confusing patterns may reflect the
migration of trenches forward (toward the direction of the
incoming plate) and backward. This flow tends to induce
flow parallel to the trench both in the mantle beneath the
subducting slab and in the wedge that scales with the rate
of trench migration.

Mantle helium has a high 3 He/4 He ratio but is diluted by
4
He from other crustal isotopic processes. Kennedy and
van Soest investigated the geographic distribution of
helium isotopes across the Basin and Range province of
North America. A gradient in 3 He/4 He correlates with rates
of active deformation of the crust, and the highest ratios
occur where the extension and shear strain rates are
greatest. This finding indicates that deformation enhances
the permeability of the lithosphere and allows fluid from
the mantle to penetrate even in the absence of local
magmatism. Local spots with high isotope ratios may also
pinpoint areas of high crustal permeability that maybe
valuable for geothermal energy development.

Assessing Earth's Inorganic
Hydrocarbons

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 during 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).

This Week in SCIENCE
February 1 2008, 319 (5863)
A long-standing question, important not just for petroleum
resources but possibly in the origin of life, is the degree that
a series of inorganic reactions that lengthen carbon chains
(known as Fischer-Tropsch type reactions) might yield
hydrocarbons from mantle methane. Although several
examples of such hydrocarbons have been inferred, it has
been difficult to demonstrate a purely mantle, abiogenic
origin in the face of abundant biogenic hydrocarbons.
Proskurowski et al. (p. 604) now show that the abundance
of hydrocarbons in the Lost City vent field, an off-axis
system in the Atlantic Ocean, decreases systematically with
chain length in a manner predicted by Fischer-Tropsch type
reactions. Analysis of carbon isotopes further support an
inorganic origin. Because this system is likely
representative of many similar systems in the oceans, an
abundant source of mantle-derived hydrocarbons may be
present on Earth, as well as during Earth's early history.
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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 pro ducts, 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/
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NORTHERN CALIFORNIA GEOLOGICAL SOCIETY

NCGS DINNER
IN COMMEMORATION OF 140th ANNIVERSARY OF
THE 1868 HAYWARD EARTHQUAKE
The History of Earthquakes in the San Francisco Bay Area
Wednesday May 28, 2008
Speaker: Dr. David Schwartz, U.S. Geological Survey, Menlo Park
6:00 pm at Orinda Masonic Center
(Reservations are required by May 24, 2008)
We are sorry but we will not be able to accommodate “walk-ins”
Stepping out of our normal routine, the Northern California Geological Society is pleased to announce this
special dinner and evening with Dr. David Schwartz. Come listen to Dr. Schwartz on the history of
earthquakes in the San Francisco Bay Area and what are the chances in the next 30 years. For this special
event, planned for our normal monthly meeting date, but starting one-half hour early, we are planning in
typical NCGS style, a Back Forty Texas BBQ dinner consisting of Pork Ribs and BBQ Chicken, Tossed
Green Salad, BBQ Beans, Fresh Corn Cobettes. For vegetarian dinners deluxe veggie burger will be
served in place of BBQ. Desert will include assorted cookies and brownies. We may be again serving
wines from Rosenblum Cellars of Alameda. Please also note that a vegetarian option is available if
notified ahead (see attached form).
The History of Earthquakes in the San Francisco Bay Area
Dr. Schwartz will describe the timing of prehistoric earthquakes in the San Francisco Bay Area for the past
2000 years, showing that at some times earthquakes appeared to occur closely together in time. Dr.
Schwartz will discuss the chances for future earthquakes in the Bay Area during the next 30 years.
Biography:
A leading earthquake geologist at the U.S. Geological Survey, Dr. David Schwartz is credited with having
pushed forward the newly developing fields of earthquake geology and paleoseismology (the study of
prehistorical seismic events). One of his major contributions is the characteristic earthquake recurrence
model, which has become a cornerstone of many seismic hazard analyses. Dr. Schwartz formerly headed the
San Francisco Bay Area Earthquake Hazard Project and he co-chaired the Working Group on California
Earthquake Probabilities that issued the 2003 Bay Area 30- year earthquake forecast. In addition, Dr.
Schwartz served as the regional Coordinator for the USGS Northern California Earthquake Hazard Program.
Dr. Schwartz traveled extensively outside the U.S. looking at the ground cracking produced by large
earthquakes around the world. He has described the Hayward Fault as a tectonic time bomb.
*********************************** Dinner Logistics *************************************
Meeting Details:
Social Hour: 6:00 – 7:00 pm;
Dinner: 7:00 – 8:00 pm Presentation: 8:00 – open
Time : May 28, 2008, 6:00 pm, Orinda Masonic Center 9 Altarinda Road, Orinda, CA.
Cost:
$20/person
**********************REGISTRATION FORM (Dr. David Schwartz Dinner) ****************
Name:
E- mail:
Address:
Phone (day):
Phone (evening):
___
Dinner: Regular:
Vegetarian:
(Please check one) Check Amount : _________
Please mail a check made out to NCGS to: Tridib Guha, 5016 Gloucester Lane, Martinez, CA 94553
Questions: e-mail: tridibguha@sbcglobal.net Phone: (925) 370-0685 (evening) (925) 363-1999 (day).
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Meeting Location
Camino Pablo

Oakland

Walnut Creek

JFK

N

Orinda Masonic Center
9 Altarinda Road

Scientist at the NASA Astrobiology Institute, where he participates in a variety of research programs in
astrobiology -- the study of the living universe. From 1996-2001 he was the Director of Astrobiology and
Space Research at Ames, managing research programs in the space, life, and Earth sciences.
Dr. Morrison received his Ph.D. in astronomy from Harvard University and has spent most of his career
working in planetary science. Prior to joining NASA he was Professor of Astronomy at the University of
Hawaii, where he also directed the 3- meter NASA Infrared Telescope Facility of Mauna Kea Observatory
and served for two years as University Vice Chancellor for Research. He has been an investigator on the
Mariner 10, Voyager, CRAF, Galileo, and Kepler space missions. Internationally known for his research
on the solar system, he is the author of more than 155 technical papers and has published a dozen books,
including the leading undergraduate college text in planetary science. Morrison is a Fellow of the
American Association for the Advancement of Science and of the California Academy of Sciences. He is
recipient of the Dryden Medal for research of the American Institute of Aeronautics and Astronautics, the
Sagan Medal of the American Astronomical Society for public communication, and the Klumpke-Roberts
award of the Astronomical Society of the Pacific for contributions to science education. Asteroid 2410
Morrison is named in his honor.

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.
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