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Will Schweller
willschweller @ yahoo.com
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April 25, 2018

TOPIC:

“Talking Climate Change”

Dr. Andrew Gunther will review the basic physical principles and
observations that have led every scientific academy in the world to
conclude that human emissions of greenhouse gasses are altering the
climate. He will discuss what the expected significant climatic
changes mean for the country in general and the Bay Area in
particular. More information about Dr. Gunther is available at
www.andrewgunther.com.
Biography: Dr. Gunther received his Ph.D. in Energy and Resources
from the University of California at Berkeley in 1987, and he has
worked at the intersection of environmental science and policy since
1979. He has published research in the field of ecotoxicology, and he
has extensive experience in applying science to the development of
air, water, and endangered species policy.
He served as Assistant Chief Scientist for the Exxon Valdez Oil Spill
Restoration Program, and he was the first manager of the State of
California’s program that monitors for toxic substances in the San
Francisco Estuary ecosystem.
He just completed six years as the Executive Coordinator of the Bay
Area Ecosystems Climate Change Consortium, and he is working
with a broad array of organizations to help prepare our region for a
changing climate.
He is a member of the Board of Directors of the Union of Concerned
Scientists, and a scientific advisor to the Alliance for Climate
Education and Interfaith Power & Light.

Noelle Schoellkopf, Schlumberger
nschoellkopf @ slb.com
Phil Reed, Retired
philecreed @ yahoo.com
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NCGS 2017 – 2018 Calendar

NCGS is looking for manuscript reviewers for the
Mount Diablo Anniversary Volume planned for
publication next year in commemoration of the 75th
anniversary of the society, and also donations to
help cover the cost of the volume.

May 30, 2018
Dinner Meeting
6:00 pm
(see flyer for registration; please register by May 25)
Dr. Isabel Montanez, UC Davis and President –
Geological Society of America
Reconstructing precipitation patterns in California
during past warmings and coolings of the last 20,000
years

UC Berkeley Earth & Planetary
Science Weekly Seminar Series
Interesting seminars are presented at 141 McCone Hall
(usually) on Thursdays at 4 pm for most of the academic
year, from late August through early May.
For an updated list of seminars, go to
http://eps.berkeley.edu/events/seminars.

June 27, 2018
7:00 pm
Dr. Janet Watt, USGS Research Geophysicist
Underwater Secrets of the Hayward Fault Zone:
Integrated 3D imaging to understand earthquake
hazards

Bay Area Geophysical Society

NCGS Silent Auction

The next meeting of this society will be held on
Monday, April 30 at 2 to 3 pm at McCone Hall 265 on
the UC Berkeley campus. SEG 2018 Distinguished
Lecturer Bill Symes will speak on Advanced Imaging
for Practitioners. For details see:
http://bayareageophysicalsociety.org/index.php/event/
seg-2018-distinguished-lecturer-bill-symes/

We will hold a brief “silent auction” during the social
hour at our May dinner meeting. Please send the
description of any auction items to Paul Henshaw
(drphenshaw@comcast.net), and copy Crystal
Replogle (ctreplogle@gmail.com) and Barb Matz
(barbara.matz@cbifederalservices.com) ahead of time
for approval and to obtain a bid sheet.

Hey, everyone! In case you haven’t
renewed your membership: It’s Still
Renewal Time! If you haven’t already renewed,

The rules of the silent auction will be sent in a
separate email from Crystal. Thanks for your
participation!

please use the Renewal Form on page 13 of the March
newsletter. Either mail it in, or hand it to the
Treasurer at meeting registration.

NCGS Field Trips
Several potential field trips are being considered for
2018. A survey to the NCGS membership will
determine which of these trips have the most interest.
•

•
•
•

NCGS members are invited our next Board of
Directors meeting at the APTIM (formerly CB&I /
Shaw E&I) offices at 4005 Port Chicago Hwy,
Concord, CA 94520. The next board meeting will be
held at this address at 8:30 am on Sat., May 5, 2018,
and is open to all NCGS members. Please contact
Greg Bartow if you would like to attend, at
gregbartow@yahoo,com.

Ring Mountain (Marin Co.) exotic lithologies
and exotic plants (Saturday, May 19; see email
from Crystal)
Devil's Slide (repeat of November 2017 trip) in
May or later
New Almaden (San Jose area) inactive mercury
mines (late Spring)
Point Richmond Franciscan Complex (Fall)

NCGS Outreach Events
NCGS Outreach at Castro Valley Mineral and
Gem Show, Fremont Pavilion, Fremont, CA

We are always looking for new field trip
opportunities. If you go on or hear about an
interesting field trip, please let Will Schweller
(willschweller@yahoo.com) know about it so that we
can evaluate it for a future NCGS trip.

Saturday and Sunday March 3-4, 2018
Tables were set up for us outside of Pavilion Hall No.
4. NCGS members present on one or both days were:
Greg Bartow, Andrew Church, Greg and Rosita Croft,
Phil Garbutt, Ed Hamilton, Bill Motzer, and Mark
Petrofsky. Although public participation was low
because of the cold and rainy weather, most were
interested in the rocks and NCGS.
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Storlazzi, USGS Research Geologist, will present
a lecture titled The Role of U.S. Coral Reefs in
Coastal Protection:
Rigorously valuing flood
reduction benefits to inform coastal zone
management decisions. For more information on
the lectures, and for a map of the location, go to:
https://online.wr.usgs.gov/calendar/.

A very nice specimen of fossilized clam shells was
donated to the NCGS by Eugene and Sharon Cisneros
of the Mineralogical Research Company, San Jose,
California.
We can still use a laptop
, as well as nice
specimens of
from the Greater Bay Area;
of interest
can be used for classroom activities (ones that can
spark questions, tell stories).

The early bird got to fly:
Archaeopteryx was an active flyer

Bay Area Science

ScienceDaily, March 13, 2018

(http://www.bayareascience.org)
This website provides a free weekly emailed
newsletter of an extensive listing of local sciencebased activities (evening lectures, classes, field
trips, hikes, etc. – usually several per week).

Hayward Fault - 150th Anniversary
of Great Quake (1868)
The 150th Anniversary of the Great Hayward Fault
Earthquake in 1868 will be on Oct 21, 2018. Numerous
events
and
tours
are
planned
and
listed
at https://msnucleus.org/haywardfault/150_hayward.html.

If you have any questions please contact Joyce
at blueford@msnucleus.org<mailto:blueford@msnucleu
s.org> or call (510) 790-6284.

The Munich specimen of the transitional bird
Archaeopteryx. It preserves a partial skull (top left),
shoulder girdle and both wings slightly raised up (most
left to center left), the ribcage (center), and the pelvic
girdle and both legs in a 'cycling' posture (right); all
connected by the vertebral column from the neck (top
left, under the skull) to the tip of the tail (most right).
Imprints of its wing feathers are visible radiating from
below the shoulder and vague imprints of the tail
plumage can be recognized extending from the tip of the
tail. Credit: ESRF/Pascal Goetgheluck

Association of Environmental &
Engineering Geologists,
San Francisco Bay Area Chapter
Meeting locations rotate between San Francisco, the
East Bay, and the South Bay. Please check the
website for current details. For information on
monthly meetings as well as this year’s
international
congress,
go
to:
http://www.aegweb.org/group/SF.

The question of whether the Late Jurassic dino-bird
Archaeopteryx was an elaborately feathered ground
dweller, a glider, or an active flyer has fascinated
palaeontologists for decades. Valuable new
information obtained with state-of-the-art synchrotron
microtomography at the ESRF, the European
Synchrotron (Grenoble, France), allowed an
international team of scientists to answer this question
in Nature Communications. The wing bones of
Archaeopteryx were shaped for incidental active
flight, but not for the advanced style of flying
mastered by today's birds.

Join them for the 61st AEG Annual Meeting/13th
IAEG Congress in San Francisco, California on
September 15-23, 2018.

USGS Evening Public Lecture Series
The USGS evening public lecture series events are
free and are intended for a general public audience
that may not be familiar with the science being
discussed. Monthly lectures are usually scheduled
for the last Thursday of the month throughout the
year, or often the previous Thursday to
accommodate speakers. On April 26 at 7 pm, Curt

Was Archaeopteryx capable of flying, and if so, how?
Although it is common knowledge that modern-day
birds descended from extinct dinosaurs, many
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questions on their early evolution and the
development of avian flight remain unanswered.
Traditional research methods have thus far been
unable to answer the question whether Archaeopteryx
flew or not. Using synchrotron microtomography at
the ESRF's beamline ID19 to probe inside
Archaeopteryx fossils, an international team of
scientists from the ESRF, Palacký University, Czech
Republic, CNRS and Sorbonne University, France,
Uppsala University, Sweden, and BürgermeisterMüller-Museum Solnhofen, Germany, shed new light
on this earliest of birds.

demonstrated that the bones of Archaeopteryx plot
closest to those of birds like pheasants that
occasionally use active flight to cross barriers or
dodge predators, but not to those of gliding and
soaring forms such as many birds of prey and some
seabirds that are optimised for enduring flight."
"We know that the region around Solnhofen in
southeastern Germany was a tropical archipelago, and
such an environment appears highly suitable for island
hopping or escape flight," remarks Dr. Martin Röper,
Archaeopteryx curator and co-author of the report.
"Archaeopteryx shared the Jurassic skies with
primitive pterosaurs that would ultimately evolve into
the gigantic pterosaurs of the Cretaceous. We found
similar differences in wing bone geometry between
primitive and advanced pterosaurs as those between
actively flying and soaring birds," adds Vincent
Beyrand of the ESRF.

The famous Archaeopteryx from the Late Jurassic
sediments of southeastern Germany, is considered the
oldest potentially free-flying dinosaur. This wellpreserved fossil taxon shows a mosaic anatomy that
illustrates the close family relations between extinct
raptorial dinosaurs and living dinosaurs: the birds.
Most modern bird skeletons are highly specialised for
powered flight, yet many of their characteristic
adaptations in particularly the shoulder are absent in
the Bavarian fossils of Archaeopteryx. Although its
feathered wings resemble those of modern birds flying
overhead every day, the primitive shoulder structure is
incompatible with the modern avian wing beat cycle.

Since Archaeopteryx represents the oldest known
flying member of the avialan lineage that also
includes modern birds, these findings not only
illustrate aspects of the lifestyle of Archaeopteryx but
also provide insight into the early evolution of
dinosaurian flight. "Indeed, we now know that
Archaeopteryx was already actively flying around 150
million years ago, which implies that active
dinosaurian flight had evolved even earlier!" says
Prof. Stanislav Bureš of Palacký University in
Olomouc. "However, because Archaeopteryx lacked
the pectoral adaptations to fly like modern birds, the
way it achieved powered flight must also have been
different. We will need to return to the fossils to
answer the question on exactly how this Bavarian icon
of evolution used its wings," concludes Voeten.

"The cross-sectional architecture of limb bones is
strongly influenced by evolutionary adaptation
towards optimal strength at minimal mass, and
functional adaptation to the forces experienced during
life," explains Prof. Jorge Cubo of the Sorbonne
University in Paris. "By statistically comparing the
bones of living animals that engage in observable
habits with those of cryptic fossils, it is possible to
bring new information into an old discussion," says
senior author Dr. Sophie Sanchez from Uppsala
University, Sweden

It is now clear that Archaeopteryx is a representative
of the first wave of dinosaurian flight strategies that
eventually went extinct, leaving only the modern
avian flight stroke directly observable today.

Archaeopteryx skeletons are preserved in and on
limestone slabs that reveal only part of their
morphology. Since these fossils are among the most
valuable in the world, invasive probing to reveal
obscured or internal structures is therefore highly
discouraged. "Fortunately, today it is no longer
necessary to damage precious fossils," states Dr. Paul
Tafforeau, beamline scientist at the ESRF. "The
exceptional sensitivity of X-ray imaging techniques
for investigating large specimens that is available at
the ESRF offers harmless microscopic insight into
fossil bones and allows virtual 3D reconstructions of
extraordinary quality."

Journal Reference: Dennis F. A. E. Voeten, Jorge
Cubo, Emmanuel de Margerie, Martin Röper, Vincent
Beyrand, Stanislav Bureš, Paul Tafforeau, Sophie
Sanchez. Wing bone geometry reveals active flight
in Archaeopteryx. Nature Communications, 2018; 9
(1) DOI: 10.1038/s41467-018-03296-8.

New source of global nitrogen
discovered

Scanning data unexpectedly revealed that the wing
bones of Archaeopteryx, contrary to its shoulder
girdle, shared important adaptations with those of
modern flying birds. "Data analysis furthermore
4

ScienceDaily, April 5, 2018

But not just any rock can leach nitrogen. Rock
nitrogen availability is determined by weathering,
which can be physical, such as through tectonic
movement, or chemical, such as when minerals react
with rainwater.
That's primarily why rock nitrogen weathering varies
across regions and landscapes. The study said that
large areas of Africa are devoid of nitrogen-rich
bedrock while northern latitudes have some of the
highest levels of rock nitrogen weathering.
Mountainous regions like the Himalayas and Andes
are estimated to be significant sources of rock
nitrogen weathering, similar to those regions'
importance to global weathering rates and climate.
Grasslands, tundra, deserts and woodlands also
experience sizable rates of rock nitrogen weathering.

The Pinnacles of Gunung Mulu in Borneo are an
example of where limestone rock weathering would
be expected to produce significant levels of nitrogen.

Mysterious Gap

Credit: © Markus Loretto / Fotolia

The work also elucidates the "case of the missing
nitrogen." For decades, scientists have recognized that
more nitrogen accumulates in soils and plants than can
be explained by the atmosphere alone, but they could
not pinpoint what was missing.

For centuries, the prevailing science has indicated that
all of the nitrogen on Earth available to plants comes
from the atmosphere. But a study from the University
of California, Davis, indicates that more than a quarter
comes from Earth's bedrock.

"We show that the paradox of nitrogen is written in
stone," said co-leading author Scott Morford, a UC
Davis graduate student at the time of the study.
"There's enough nitrogen in the rocks, and it breaks
down fast enough to explain the cases where there has
been this mysterious gap."

The study, to be published April 6 in the journal
Science, found that up to 26 percent of the nitrogen in
natural ecosystems is sourced from rocks, with the
remaining fraction from the atmosphere.
Before this study, the input of this nitrogen to the
global land system was unknown. The discovery
could greatly improve climate change projections,
which rely on understanding the carbon cycle. This
newly identified source of nitrogen could also feed the
carbon cycle on land, allowing ecosystems to pull
more emissions out of the atmosphere, the authors
said.

In previous work, the research team analyzed samples
of ancient rock collected from the Klamath Mountains
of Northern California to find that the rocks and
surrounding trees there held large amounts of
nitrogen. With the current study, the authors built on
that work, analyzing the planet's nitrogen balance,
geochemical proxies and building a spatial nitrogen
weathering model to assess rock nitrogen availability
on a global scale.

"Our study shows that nitrogen weathering is a
globally significant source of nutrition to soils and
ecosystems worldwide," said co-lead author Ben
Houlton, a professor in the UC Davis Department of
Land, Air and Water Resources and director of the UC
Davis Muir Institute. "This runs counter the centurieslong paradigm that has laid the foundation for the
environmental sciences. We think that this nitrogen
may allow forests and grasslands to sequester more
fossil fuel CO2 emissions than previously thought."

The researchers say the work does not hold immediate
implications for farmers and gardeners, who greatly
rely on nitrogen in natural and synthetic forms to grow
food. Past work has indicated that some background
nitrate in groundwater can be traced back to rock
sources, but further research is needed to better
understand how much.
Rewriting Textbooks

Weathering Is Key

"These results are going to require rewriting the
textbooks," said Kendra McLauchlan, program
director in the National Science Foundation's Division
of Environmental Biology, which co-funded the
research. "While there were hints that plants could use
rock-derived nitrogen, this discovery shatters the

Ecosystems need nitrogen and other nutrients to
absorb carbon dioxide pollution, and there is a limited
amount of it available from plants and soils. If a large
amount of nitrogen comes from rocks, it helps explain
how natural ecosystems like boreal forests are capable
of taking up high levels of carbon dioxide.
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paradigm that the ultimate source of available nitrogen
is the atmosphere. Nitrogen is both the most important
limiting nutrient on Earth and a dangerous pollutant,
so it is important to understand the natural controls on
its supply and demand. Humanity currently depends
on atmospheric nitrogen to produce enough fertilizer
to maintain world food supply. A discovery of this
magnitude will open up a new era of research on this
essential nutrient."

The scientists used historic nautical charts, data from
academic research and the oil and gas industry as well
as National Oceanic and Atmospheric Administration
underwater mapping data collected from 1764 to
2009.
"From this comprehensive study, we've determined
that the Mississippi River Delta has entered a stage of
decline. The outlets of the Mississippi River also
known as the Bird's Foot Delta have been prograding,
or spreading, naturally for hundreds of years, but that
has now stopped. The underwater portions of the delta
are now retreating like the land loss occurring in our
landscape," said study co-author Sam Bentley,
professor and the Billy and Ann Harrison Chair in
Sedimentary Geology, LSU Department of Geology
and Geophysics.

UC Davis Professor Randy Dahlgren in the
Department of Land, Air and Water Resources coauthored the study. The study was funded by the
National Science Foundation's Division of Earth
Sciences and its Division of Environmental Biology,
as well as the Andrew W. Mellon Foundation.
Journal Reference: B. Z. Houlton, S. L. Morford, R.
A. Dahlgren. Convergent evidence for widespread
rock nitrogen sources in Earth’s surface
environment. Science, 2018; 360 (6384): 58 DOI:
10.1126/science.aan4399.

Recent studies have shown that the construction of
levees for flood protection has led to extensive land
loss. The levees disconnect the river and an estimated
210 million tons of sediment that would naturally flow
down to the delta and build the wetlands and the
seafloor.

Seafloor erosion now occurring like
coastal land loss

The Mississippi River Delta is one of the most wellstudied and recognizable deltas in the world. Among
the world's rivers, the Mississippi River discharges the
seventh largest amount of water and sediment.
However, other river deltas around the world are also
experiencing similar depletions in sediment and land.

ScienceDaily, April 3, 2018
Scientists have discovered that the seafloor from the
Mississippi River Delta to the Gulf of Mexico is
eroding like the land loss that is occurring on the
Louisiana coast. During the 20th century, thousands of
dams were built on Mississippi River tributaries
stopping the flow of fine silt, clay and other sediment
from reaching the delta and seafloor to offset erosion.
Without this sediment, land -- in the form of wetlands
and the seafloor -- is lost, which threatens offshore
and inland infrastructure in the face of waves,
hurricanes and surge, or flooding, from storms. Land
loss also affects marine plants and animals as well as
how pollution is absorbed and broken down. In this
new comprehensive study, scientists have mapped the
retreat of the seafloor from the Mississippi River
Delta into the Gulf of Mexico for the first time. This
research was published recently in the journal Marine
Geology.

"Given the similarities between the Mississippi River
Delta and river systems worldwide, we expect other
major delta systems are entering decline. This has
implications for delta ecosystems and biological,
geological and chemical processes worldwide,"
Bentley said.
Journal Reference: Jillian M. Maloney, Samuel J.
Bentley, Kehui Xu, Jeffrey Obelcz, Ioannis Y.
Georgiou, Michael D. Miner. Mississippi River
subaqueous delta is entering a stage of
retrogradation. Marine Geology, 2018; 400: 12 DOI:
10.1016/j.margeo.2018.03.001.

Wider coverage of satellite data
better detects magma supply to
volcanoes

"Imagine this as an underwater extension of land loss
that we see at the surface. This is a big deal because it
can affect so many processes that occur from the coast
to the open ocean including marine organisms'
lifecycles and underwater landslides," said lead author
San Diego State University Assistant Professor Jillian
Maloney, who conducted this research as a postdoctoral researcher at LSU.

ScienceDaily, March 28, 2018
Using satellite imaging, Penn State researchers for the
first time identified a major magma supply into a
reservoir extending almost two miles from the crater
of a volcano in Nicaragua.
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This shows that volcanoes can be fed magma through
nearby underground channels and could help explain
how volcanoes can erupt seemingly without warning
because the active center of the volcano exhibits little
deformation activity. The findings are published today
(March 28) in Geophysical Research Letters.

during this event and could currently serve as magma
pathways, Wauthier said, but it will take more
research to determine that.
"The offset magma supply has a lot of consequences
interpreting volcanic unrest, because if you would
have been looking at the active event only, you might
have missed most of the inflation," Wauthier said.
"You might not have realized that there was a lot of
magma accumulating below the ground."

A team led by Christelle Wauthier, assistant professor
of geosciences and the Institute for CyberScience,
used satellite data to chart movement of the ground
surrounding Masaya Volcano, an active volcano and
popular tourist destination near millions of residents
near Managua.

The last time Masaya had a massive eruption was in
1772, and a lava lake has often been visible at the
summit since then. However, the volcano has been
showing signs of activity, with its most recent
explosive eruption -- which lasted for about a week -occurring in 2012. The 1772 eruption spewed ash and
molten lava more than 30 miles. Today, about 2
million people live within 12 miles of the volcano.

Using Interferometric Synthetic-Aperture Radar
(InSAR), a technique that uses radar satellite remotesensing images, the team found ground swelling of
more than three inches in a large area north of the
crater. They used comparative data taken at different
points in time to determine increases in magma
supply. That work was corroborated by independent
gas measurements taken at the crater by another team.
Charting ground inflation near volcanoes is one way
to determine the likelihood of a future volcanic
eruption. InSAR can measure changes of one-third of
an inch in the topography of Earth.

"The volcano has the potential to be very explosive
and create very big eruptions," Wauthier said. "That's
why we focused on this area. Because there are so
many people living around there, we want to
understand what's going on at that volcano and where
the magma reservoirs and pathways are. If magma
supply is increasing significantly, it's a sign the
volcano could become more active."

Kirsten Stephens, a doctoral student in geosciences at
Penn State, said InSAR data helped the team spot an
increase in magma supply whose extent and amplitude
can be missed or underestimated by ground-based
sensors like GPS.

Stephens said the team is now working on a follow-up
study using their massive amounts of remote sensing
data sets provided by seven satellites, together with
ground-based measurements acquired by Associate
Professor of Geosciences Pete LaFemina, to model the
temporal evolution of the magma supply in more
detail.

"When you're using the satellite data you're actually
looking at a wide area as opposed to a GPS station,
which is one point of measurement on the Earth,"
Stephens said. "With satellite data, we're looking at
hundreds by hundreds of kilometers of Earth. With
this better spatial coverage, we were able to image this
inflating ground movement related to this 2015 lava
lake appearance, which no one had captured before."

"Through inversion modeling you can then get an
estimate of the change in volume," Stephens said.
"You can get a rough estimate of how much magma
was supplied into the system within that time." NASA
and the National Science Foundation funded this
research.

Wauthier said this research changes how we should
monitor volcanoes.

Journal Reference: K. J. Stephens, C. Wauthier.
Satellite Geodesy Captures Offset Magma Supply
Associated With Lava Lake Appearance at Masaya
Volcano, Nicaragua. Geophysical Research Letters,
2018; DOI: 10.1002/2017GL076769.

"This shows that you should monitor close to the
active vent area but also farther away to get a broader
picture of the magma processes," Wauthier said. "This
is clear evidence showing magma can be supplied in
large quantities further away from the point of
eruption."

Mass extinction with prior warning

Wauthier suspects the magma pathways are related to
a pre-existing caldera structure that was formed during
the collapse of the volcano 2,500 years ago. Masaya -like Wyoming's Yellowstone Caldera -- is not conical
shaped. Past magmatic activity caused the roof of a
reservoir to fall out, creating a depression at the point
of eruption. Weak zones could have been formed

Warning signs for mass extinction do exist,
contrary to previous assumptions
ScienceDaily, March 27, 2018
Mass extinctions throughout the history of the Earth
have been well documented. Scientists believe that
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they occurred during a short period of time in
geological terms. In a new study, palaeobiologists at
Friedrich-Alexander-Universität Erlangen-Nürnberg
(FAU) and their research partners have now shown
that signs that the largest mass extinction event in the
Earth's history was approaching became apparent
much earlier than previously believed, and point out
that the same indicators can be observed today.

phenomena. For example, today's increase in
temperature is significantly lower than 250 million
years ago'.
However, the warning signs that Wolfgang Kießling's
team found towards the end of the Permian Period can
already be seen today. 'The increased rate of
extinction in all habitats we are currently observing is
attributable to the direct influence of humans, such as
destruction of habitat, over-fishing and pollution.
However, the dwarfing of animal species in the oceans
in particular can be quite clearly attributed to climate
change. We should take these signs very seriously.'

Mass extinctions are rare events that have catastrophic
consequences. These events often completely change
the course of evolution. For example, the rise of
mammals -- and therefore of humans -- would
probably not have been possible had dinosaurs not
become extinct 65 million years ago. A meteorite hit
the Earth plunging it into darkness and causing a huge
drop in temperature. The subsequent hunger crisis
wiped out more than 70 percent of all animal species.
Man's ancestors were among the lucky survivors.

The work was carried out by the TERSANE research
unit, which is based at FAU (FOR 2332). In this
interdisciplinary project, eight working groups
investigated under which conditions natural
greenhouse gas emissions can reach catastrophic
levels and how they are connected to crises in
biodiversity.

The consequences of the extinction of species that
occurred around 250 million years ago at the PermianTriassic boundary were even more catastrophic.
Gigantic volcanic eruptions and the greenhouse gas
emissions they caused wiped out around 90 percent of
all animal species according to estimates. For over
twenty years, the dominant opinion in research was
that this 'mother of all disasters' happened abruptly
and without warning, when seen on a geological timescale -- estimates suggest a period of just 60,000
years.

Journal Reference: Wolfgang Kiessling, Martin
Schobben, Abbas Ghaderi, Vachik Hairapetian,
Lucyna Leda, Dieter Korn. Pre–mass extinction
decline of latest Permian ammonoids. Geology,
2018; 46 (3): 283 DOI: 10.1130/G39866.1.

Detecting volcanic eruptions
ScienceDaily, March 29, 2018

In a new study published in the March edition of the
Geology, a team of researchers from Germany and
Iran have proved that this crisis happened over a
longer period of time. Under the leadership of Prof.
Dr. Wolfgang Kießling, Chair for Palaeoenviromental
Research at FAU, who has also recently been
appointed as lead author for the sixth World Climate
Report, and Dr. Dieter Korn from the Museum für
Naturkunde in Berlin, the scientists examined fossils
in largely unresearched geological profiles in Iran .
Their results show that the first indicators of a mass
extinction were evident as early as 700,000 years prior
to the actual event. Several species of ammonoids
were killed off at that time and the surviving species
became increasingly smaller in size and less complex
the closer the main event became.

To borrow from a philosophical thought experiment:
If a volcano erupts in a remote part of the world and
no one hears it, does it still make a sound?

The warning signs of mass extinction are also visible
today.

A new case study by an international team of
scientists, led by UC Santa Barbara geophysicist
Robin Matoza, examined data from the 2015 eruption
of the Calbuco volcano in the Los Lagos Region of
Chile. The researchers chose this event because they
could compare long-range data with local readings,
enabling study of the large volcanic explosion using
infrasound sensors.

Indeed, it does. And not only does the sound occur,
but it also can tell scientists about the timing and
duration of the eruption itself.
As part of the United Nations' Comprehensive
Nuclear-Test-Ban Treaty, an International Monitoring
System was built to detect any nuclear explosion on
Earth -- underground, underwater or in the
atmosphere. Within that system is a network to detect
atmospheric infrasound -- sound waves with
frequencies below the lower limit of human audibility
-- which scientists can also use to track volcanic
eruptions in remote locations.

The factors that led to a mass extinction at the end of
the Permian Period remind us very much of today,
says Prof. Wolfgang Kießling. 'There is much
evidence of severe global warming, ocean
acidification and a lack of oxygen. What separates us
from the events of the past is the extent of these
8

The team's analysis demonstrated that infrasound
recorded at regional (15 to 250 kilometers) and long
distances (greater than 250 km), such as on the
International Monitoring System, delivered similar
constraints on the timing and duration of the eruption,
as did data from a local (less than 15 km) seismic
network. Their results appear in the Journal of
Geophysical Research: Solid Earth.

"One of the recommendations from this study is that
more seismic networks should also have infrasound
sensors," Matoza said. "It's one extra channel of data
to record that provides very useful information for
improving volcano monitoring."
Journal Reference: Robin S. Matoza, David Fee,
David Green, Alexis Le Pichon, Julien Vergoz,
Matthew M. Haney, T. Dylan Mikesell, Luis Franco,
O. Alberto Valderrama, Megan R. Kelley, Kathleen
McKee, Lars Ceranna. Local, regional, and remote
seismo-acoustic observations of the April 2015 VEI
4 eruption of Calbuco volcano, Chile. Journal of
Geophysical Research: Solid Earth, 2018; DOI:
10.1002/2017JB015182.

"We want to be able to monitor regions in the world
where many volcanoes do not have local monitoring
stations like Calbuco does," said Matoza, an assistant
professor in UCSB's Department of Earth Science. "In
some places -- for example, the Aleutian Islands in
Alaska -- it's challenging to maintain observation
networks on the volcanoes themselves due to harsh
weather and their remote locations. Consequently,
many Aleutian volcanoes are not instrumented. We
want to be able to detect, locate and characterize
remote explosive volcanic activity because eruptions
can release ash clouds into the atmosphere, which are
hazardous to aircraft."

Seismologists introduce new
measure of earthquake ruptures
ScienceDaily, March 21, 2018

In remote locales, researchers usually rely on satellitebased technology to monitor volcanoes, but according
to Matoza, without ground-based information, it's
difficult to know exactly when the eruption happened
and how long it lasted.
"What's nice about infrasound is that we are able to
gather information farther from the source than with
traditional ground-based monitoring methods,"
Matoza explained. "Typically, seismic signals from
eruptions don't propagate more than a few hundred
kilometers from the source. With Calbuco, for
example, you can see the eruption very clearly on the
local monitoring stations and out to about 250
kilometers on regional seismic networks, but with
infrasound, the signal propagates in the atmosphere
for more than 5,000 kilometers. What's more,
infrasound delivers different information than seismic
data alone."

A map summarizing the new REEF measure of
seismic energy for events around the Pacific Ring of
Fire shows the regional patterns indicating earthquake
rupture character is affected by persistent features that
differ from region to region.
Credit: Ye et al., Science Advances, 2018

The Chilean national seismic network includes a
relatively sparse number of infrasound sensors colocated with 10 seismometers (seismo-acoustic
stations), which enabled this study. Placing such
infrasound sensors at more seismic stations in
volcanically active regions would be valuable, Matoza
noted. The fact that one of the Chilean seismoacoustic stations was only 250 kilometers from the
eruption highlights the significant potential of existing
regional seismic networks for augmenting the
International Monitoring System with more
infrasound sensors for eruption detection and
monitoring.

A team of seismologists has developed a new
measurement of seismic energy release that can be
applied to large earthquakes. Called the Radiated
Energy Enhancement Factor (REEF), it provides a
measure of earthquake rupture complexity that better
captures variations in the amount and duration of slip
along the fault for events that may have similar
magnitudes.
Magnitude is a measure of the relative size of an
earthquake. There are several different magnitude
scales (including the original Richter scale), with the
"moment magnitude" now the most widely used
measure because it is uniformly applicable to all sizes
9

of earthquakes. The seismic energy released in an
earthquake can also be measured directly from
recorded ground shaking, providing a distinct measure
of the earthquake process. Earthquakes of a given
magnitude can have very different radiated seismic
energy.

Greenland glaciers' varied
vulnerability to melting
More accurate maps of bed topography reveal
physical processes controlling retreat
ScienceDaily, March 14, 2018

Researchers at UC Santa Cruz and California Institute
of Technology (Caltech) devised REEF in an effort to
understand variations in the rupture characteristics of
the largest and most destructive earthquakes, such as
the 2004 Sumatra earthquake (magnitude 9.2) and
2011 Tohoku earthquake in Japan (magnitude 9.1).
They introduced the new measurement in a paper
published March 21 in Science Advances. First author
Lingling Ye, a former UC Santa Cruz graduate student
and Caltech postdoctoral researcher, is now at the Sun
Yat-sen University in China. Her coauthors are Hiroo
Kanamori at Caltech and Thorne Lay at UC Santa
Cruz.

Photographs taken of the Mogens North glacier in
southeast Greenland in 1932 and 2013 show how
much ice has been lost in the past eight decades. UCI
glaciologists have created new maps of this part of
Greenland using data from NASA missions and
learned why some of the massive, moving ice slabs
are more vulnerable to melting than others.

REEF is measured by the ratio of the earthquake's
actual measured radiated energy (in seismic waves
recorded around the world) to the minimum possible
energy that an event of equal seismic moment and
rupture duration would produce. If the rupture is jerky
and irregular, it radiates more seismic energy,
especially at high frequencies, and this indicates
frictional conditions and dynamic processes on the
fault plane during rupture, Lay explained.

Credit: National History Museum of Denmark (left)
and Hans Henrik Tholstrup
Using data from NASA missions observing Earth,
researchers at the University of California, Irvine have
created new maps of the bed topography beneath a
score of glaciers in southeast Greenland, thereby
gaining a much better understanding of why some are
undergoing rapid retreat and others are relatively
stable.

The researchers made systematic measurements of
REEF for 119 recent major earthquakes of magnitudes
7.0 to 9.2. They found clear regional patterns, with
some subduction zones having higher REEF ruptures
on average than other zones.
"This indicates, for the first time, that energy release
is influenced by regional properties of each fault
zone," said Lay, a professor of Earth and planetary
sciences at UCSC.

"The undersides of glaciers in deeper valleys are
exposed to warm, salty Atlantic water, while the
others are perched on sills, protected from direct
exposure to warmer ocean water," said Romain
Millan, lead author of the study, available online in
the American Geophysical Union journal Geophysical
Research Letters. "We have been able to demonstrate
unequivocally that glacier retreat in southeast
Greenland is controlled by the topography of the
bedrock under the ice and by ocean temperature."

The precise cause of some regions radiating higher
energy in an event of given size is still under
investigation, but may be linked to regional
differences in the roughness of the faults, in the fluid
distributions on the faults, or in the sediments trapped
in the fault zone, he said.
Further research using REEF could help seismologists
achieve better understanding of earthquake mechanics
and earthquake hazards around the world.

Millan, a UCI graduate student researcher in Earth
system science, and his colleagues analyzed 20 major
outlet glaciers in southeast Greenland using highresolution airborne gravity measurements and ice
thickness data from NASA's Operation IceBridge
mission; bathymetry information from NASA's
Oceans Melting Greenland project; and results from
the BedMachine version 3 computer model, developed
at UCI.

This research was supported by the National Science
Foundation of China, Chinese Academy of Sciences,
and U.S. National Science Foundation.
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They found glacial fjords hundreds of meters deeper
than previously estimated; the full extent of the
marine-based portions of the glaciers; deep troughs
enabling Atlantic Ocean water to reach the glacier
fronts and melt them from below; and few shallow
sills that limit contact with this warmer water.

This is a skeleton of the dicynodont Placerias, a close
relative of the newly-discovered Pentasaurus, with
dicynodont trackways (Pentasauropus).
Credit: Christian Kammerer
A new study has re-discovered fossil collections from
a 19th century hermit that validate 'phantom' fossil
footprints collected in the 1950s showing dicynodonts
coexisting with dinosaurs.

"It's important to understand the physical processes
controlling the retreat in order to improve projections
of sea level rise from this region in a warming
climate," Millan said. "Until recently, we had little
information on ocean temperature and water depth in
these fjords to quantify these processes, so the
interpretation of glacier evolution on a case-by-case
basis was difficult."

Before the dinosaurs, around 260 million years ago, a
group of early mammal relatives called dicynodonts
were the most abundant vertebrate land animals.
These bizarre plant-eaters with tusks and turtle-like
beaks were thought to have gone extinct by the Late
Triassic Period, 210 million years ago, when
dinosaurs first started to proliferate. However, in the
1950s, suspiciously dicynodont-like footprints were
found alongside dinosaur prints in southern Africa,
suggesting the presence of a late-surviving phantom
dicynodont unknown in the skeletal record. These
"phantom" prints were so out-of-place that they were
disregarded as evidence for dicynodont survival by
paleontologists. A new study has re-discovered fossil
collections from a 19th century hermit that validate
these "phantom" prints and show that dicynodonts
coexisted with early plant-eating dinosaurs. While this
research enhances our knowledge of ancient
ecosystems, it also emphasizes the often-overlooked
importance of trace fossils, like footprints, and the
work of amateur scientists.

Co-author Eric Rignot, UCI professor of Earth system
science, added, "Now that the picture is clear, the role
of the ocean in glacier evolution is overwhelming."
Rignot, who has led dozens of research expeditions to
Earth's polar regions, said that southeast Greenland -with its fast-moving glaciers, deep fjords and harsh
climate conditions -- poses significant challenges to
researchers.
"Thanks to the newest NASA missions, such as
Oceans Melting Greenland and Operation IceBridge,
we have been able to make great advances in
understanding the evolution of this very dynamic
sector of Greenland and its impact on sea level rise
now and in decades to come," he said.
Journal Reference:R. Millan, E. Rignot, J. Mouginot,
M. Wood, A. A. Bjørk, M. Morlighem. Vulnerability
of Southeast Greenland glaciers to warm Atlantic
Water from Operation IceBridge and Ocean
Melting Greenland data.. Geophysical Research
Letters, 2018; DOI: 10.1002/2017GL076561.

"Although we tend to think of paleontological
discoveries coming from new field work, many of our
most important conclusions come from specimens
already in museums," says Dr. Christian Kammerer,
Research Curator of Paleontology at the North
Carolina Museum of Natural Sciences and author of
the new study.

60-year-old paleontological mystery
of a 'phantom' dicynodont

The re-discovered fossils that solved this mystery
were originally collected in South Africa in the 1870s
by Alfred "Gogga" Brown. Brown was an amateur
paleontologist and hermit who spent years trying, with
little success, to interest European researchers in his
discoveries. Brown had shipped these specimens to
the Natural History Museum in Vienna in 1876, where
they were deposited in the museum's collection but
never described.

ScienceDaily, March 14, 2018

"I knew the Brown collections in Vienna were largely
unstudied, but there was general agreement that his
Late Triassic collections were made up only of
dinosaur fossils. To my great surprise, I immediately
noticed clear dicynodont jaw and arm bones among
these supposed 'dinosaur' fossils," says Kammerer.
"As I went through this collection I found more and
11

more bones matching a dicynodont instead of a
dinosaur, representing parts of the skull, limbs, and
spinal column." This was exciting -- despite over a
century of extensive collection, no skeletal evidence
of a dicynodont had ever been recognized in the Late
Triassic of South Africa.

Prevention and the Shanghai Public Health Clinical
Centre, looked for RNA viruses in 186 vertebrate
species previously ignored when it came to viral
infections.
The researchers discovered 214 novel RNA viruses
(where the genomic material is RNA rather than
DNA) in apparently healthy reptiles, amphibians,
lungfish, ray-finned fish, cartilaginous fish and
jawless fish.

Before this point, the only evidence of dicynodonts in
the southern African Late Triassic was from
questionable footprints: a short-toed, five-fingered
track named Pentasauropus incredibilis (meaning the
"incredible five-toed lizard foot"). In recognition of
the importance of these tracks for suggesting the
existence of Late Triassic dicynodonts and the
contributions of "Gogga" Brown in collecting the
actual fossil bones, the re-discovered and newly
described dicynodont has been named Pentasaurus
goggai ("Gogga's five-[toed] lizard").

"This study reveals some groups of virus have been in
existence for the entire evolutionary history of the
vertebrates -- it transforms our understanding of virus
evolution," said Professor Eddie Holmes, of the Marie
Bashir Institute for Infectious Diseases & Biosecurity
at the University of Sydney.
"For the first time we can definitely show that RNA
viruses are many millions of years old, and have been
in existence since the first vertebrates existed.

"The case of Pentasaurus illustrates the importance of
various underappreciated sources of data in
understanding prehistory," says Kammerer. "You have
the contributions of amateur researchers like 'Gogga'
Brown, who was largely ignored in his 19th century
heyday, the evidence from footprints, which some
paleontologists disbelieved because they conflicted
with the skeletal evidence, and of course the
importance of well-curated museum collections that
provide scientists today an opportunity to study
specimens collected 140 years ago."

"Fish, in particular, carry an amazing diversity of
viruses, and virtually every type of virus family
detected in mammals is now found in fish. We even
found relatives of both Ebola and influenza viruses in
fish." However, Professor Holmes was also quick to
emphasise that these fish viruses do not pose a risk to
human health and should be viewed as a natural part
of virus biodiversity.
"This study emphasises just how big the universe of
viruses -- the virosphere -- really is. Viruses are
everywhere. It is clear that there are still many
millions more viruses still to be discovered," he said.

A video about this new research can be found here:
https://youtu.be/BrdwIQKPCHY
Journal Reference: Christian F. Kammerer. The first
skeletal evidence of a dicynodont from the lower
Elliot Formation of South Africa. Palaeontologia
Africana, 2018.

The newly discovered viruses appeared in every
family or genus of RNA virus associated with
vertebrate infection, including those containing human
pathogens such as influenza virus.

Ancient origins of viruses discovered

Because the evolutionary histories of the viruses
generally matched those of their vertebrates, the
researchers were able to conclude that these viruses
had long evolutionary histories.

New study transforms understanding of virus
origins and evolution
ScienceDaily, April 4, 2018

Journal Reference: Mang Shi, Xian-Dan Lin, Xiao
Chen, Jun-Hua Tian, Liang-Jun Chen, Kun Li, Wen
Wang, John-Sebastian Eden, Jin-Jin Shen, Li Liu,
Edward C. Holmes, Yong-Zhen Zhang. The
evolutionary history of vertebrate RNA viruses.
Nature, 2018; DOI: 10.1038/s41586-018-0012-7.

Research published recently in Nature has found that
many of the viruses infecting us today have ancient
evolutionary histories that date back to the first
vertebrates and perhaps the first animals in existence.
The study, a collaboration between the University of
Sydney, the China Center for Disease Control and
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NCGS DINNER MEETING — Wednesday May 30, 2018
Orinda Masonic Center, 9 Altarinda Road, Orinda, CA

Reconstructing precipitation patterns in California during past warmings and
coolings of the last 20,000 years
Dr. Isabel Montañez, UC Davis, and President – Geological Society of America
(Reservations are required by May 25, 2017; Limit 100 persons)
We are sorry, but we will not be able to accommodate “walk-ins”
The NCGS is pleased to host this special dinner meeting with Dr. Montañez. The dinner, catered by
Back Forty Texas BBQ, will include Pork Ribs and BBQ Chicken, Tossed Green Salad, Potato Salad,
BBQ Beans, Ranch Rolls, and Fresh Corn Cobettes. A Vegetarian Burger is available upon request (see
below). Homemade desserts will be provided, as well as wine, beer, and non-alcoholic beverages.
Dr. Isabel Montañez is a field geologist and geochemist whose research interests are in the
sedimentary record of coupled physical and chemical variation in paleo-oceans, global biogeochemical
cycling in marine and terrestrial records, and carbonate fluid-rock interaction in sedimentary basins
using stratigraphy, petrography and geochemistry, including stable and radiogenic isotopes and trace
elements. Dr. Montañez was named the recipient of the Geological Society of America’s 2017
Laurence L. Sloss Award, the society’s highest honor in sedimentary geology. The award recognizes
lifetime achievements that best exemplify those of the award’s namesake, a former president of the
society and a professor at Northwestern University who died in 1996.
************************************ Dinner Logistics **************************************
Social Hour: 6:00 – 6:45 pm;
Cost: $25/person

Dinner: 6:45 – 8:00 pm;
Presentation: 8:00 – 9:00 pm
Dinner Options: Regular BBQ or Vegetarian Burger (select below)

*******************"************** Registration *****************************************
Name(s):
E-mail:
Number Attending:
Indicate number of people for:

Phone:
@ $25 each = Amount Enclosed:
Regular BBQ Dinner:

or Vegetarian Burger:

Please clip and mail this registration form with a check made out to NCGS to:
Barbara Matz, NCGS, 803 Orion #2, Hercules CA 94547
Questions? barbara.matz@aptim.com or (415) 713-8482
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Map Courtesy of Dan Day
N

Northern California Geological Society
c/o Mark Sorensen
734 14th Street, #2
San Francisco, CA 94114

Would you like to receive the NCGS newsletter by e-mail? If you are not already doing so, and would
like to, please contact Tom Barry at tomasbarry@aol.com to sign up for this free service.
14

