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MEETING ANNOUNCEMENT
DATE:

Wednesday, January 29, 2019

LOCATION: Orinda Masonic Center, 9 Altarinda Rd., Orinda
(see map on back page)
TIME:

Social Hour: 6:30 – 7 pm; Program: 7 pm

Dr. Jeff Unruh, President of Lettis
Consultants International, Inc.

SPEAKER:
TOPIC:

“Deformation of the Ancestral California
Forearc during Late Cretaceous-Early
Tertiary Blueschist Exhumation, Mt.
Diablo Region”

Late Cenozoic growth of Mt. Diablo anticline has produced unique 3D exposures of stratigraphic relationships and normal faults that record
late Cretaceous uplift and early Tertiary extension in the ancestral
California forearc basin. Several of the early Tertiary normal faults on
the northeast flank of Mt. Diablo have been traced northward in the
subsurface and correlated with structures that accommodated
Paleogene subsidence of the now-buried Rio Vista basin. Stepwise
restoration of Mt. Diablo anticline reveals that the normal faults
probably root into the “Mt. Diablo fault”, a structure that juxtaposes
blueschist-facies rocks of the Franciscan complex with relatively
unmetamorphosed marine forearc sediments, and which is probably the
local equivalent to the Coast Range fault. Apatite fission-track analyses
indicate that the Franciscan rocks at Mt. Diablo were exhumed and
cooled from depths of 20-30 km in the subduction zone during
extension of the overlying forearc crust. Angular unconformities in the
Cretaceous and Paleogene sections on the northeast side of Mt. Diablo,
and in the Rio Vista basin to the north, indicate that that wholesale
uplift and eastward tilting of the western forearc basin also occurred
during blueschist exhumation. Previous workers have recognized the
structural relief associated with this uplift and tilting, as well as the
appearance of Franciscan detritus in late Cretaceous and early Tertiary
strata indicating the presence of an emergent Franciscan highland
bordering the forearc basin to the west. The stratigraphic and structural
relations exposed at Mt. Diablo support models for exposure of
Franciscan blueschists through sun-subduction extension and
attenuation of the overlying forearc crust, accompanied by (local?)
uplift and erosion of the accretionary prism.
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road construction
Chapter 2 – Structure

February 26
7:00 pm
Donald Medwedeff, Independent Research Geologist
(retired from Chevron)
Tectonic Setting and Structural Analysis of Mt. Diablo
and Vicinity

Franciscan Complex Mt Diablo

Wakabayashi

Regional Framework

Graymer

Structural
Analysis
of Unruh and Hector
Cretaceous/Tertiary Boundary
Miocene Rocks of Contra Costa

March 25
7:00 pm
Roland Burgmann, UC Berkeley
Sea Level Rise and Subsidence in the Bay Area

Ross, Edwards et
al.

Miocene Volcanic Rocks on East Fay, Sullivan et al.
side of Mt Diablo
Recent Seismicity

April 29
7:00 pm
Jared Gooley, Stanford University (Ph.D. candidate)
Tectonic evolution of the central California margin as
reflected by detrital zircon composition in Mt. Diablo
region

Schwartz

Chapter 3 – Stratigraphy
Stratigraphy, Northeastern Flank Sullivan et al.
Detrital Zircon Study of the Gooley & Graham
Tertiary

May 27

Dinner Meeting
6:00 pm
Speaker to be announced

Tephra Provenance of the Upper Sarna-Wojcicki et
Tertiary
al.

June 24

7:00 pm

Late Tertiary Geological History Sarna-Wojcicki et
al.
Paleogene biotic events of the McDougall
San Francisco Area

Speaker to be announced

THE 75th ANNIVERSARY VOLUME OF
THE NORTHERN CALIFORNIA
GEOLOGICAL SOCIETY:
THE REGIONAL GEOLOGICAL
SETTING OF MOUNT DIABLO

NCGS 75th Anniversary
It’s been 75 years since the NCGS began as an
outgrowth of a genial gathering, over brews, of
geologists from a variety of mostly petroleum
exploration companies, in Rio Vista in 1944. Please
join us in 2019 as we celebrate this landmark
anniversary, and come to as many of our events as you
can! We are progressing toward completion of the
release The Regional Geologic Setting of Mount
Diablo in a special publication of the GSA. In
November we ran two field trips at the mountain, and
plan to run another in the spring; we will keep you
posted. Other ways to participate and/or re-connect
with your fellow members are to attend any or all of
our upcoming meetings for which we have some of
the authors of our anniversary volume slated to speak,
and to assist at any of our outreach opportunities,
where you can meet and encourage the next generation
of geologists and their parents!

The following table summarizes the contributions to the
Volume scheduled to be published by the Geological
Society of America in December 2020.
The editors are Ray Sullivan, Doris Sloan, Jeff Unruh and
David Schwartz.
Table of Contents
Chapter 1 – Introduction

Author(s)

History of Geological
Exploration

Bartow

History of Coal and Sand
Mining
Mineral Deposits on Mt Diablo
Aggregate Mining: Clayton
Quarries on Mt. Zion
Exploration Oil and Gas

Sullivan, Dedmon
et al.
Motzer
Goodwin

Hector, Elam, and
Blake
Geomorphic Evolution due to Fuller
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geologic issues associated with major engineering
structures built in San Francisco. Written to be useful
“A Fresh Look at the Geology of Mount Diablo’s to both the practicing geologist and interested public,
Summit and Southwest Flank”
this peer reviewed book includes 99 figures, mostly in
A Saturday in Spring 2020, starting at 9:30 am color.
Leaders: Dr. Will Schweller and Dr. Don Medwedeff Kenneth A. Johnson and Greg W. Bartow co-edited the
book. Contributing authors are experts in their
By popular demand, there may be another trip offered in respective fields and include several NCGS members:
the spring. The half-day field trip will provide an updated John Baldwin, Greg W. Bartow, Peter Dartnell, George
understanding of the geology of Mount Diablo, focusing Ford, Jeffrey A. Gilman, Robert Givler, Sally Goodin,
on the Franciscan Complex that forms the upper half of Russell W. Graymer, H. Gary Greene, Kenneth A.
the mountain and the Cretaceous and Tertiary Johnson, Samuel Y. Johnson, Darrell Klingman, Keith
sedimentary formations that form the southwest flank, L. Knudsen, William Lettis, William E. Motzer,
plus the structural and tectonic processes that created the Dorinda Shipman, Lori A. Simpson, Philip J. Stuecheli,
mountain. The trip will begin near the top of the and Raymond Sullivan.
mountain, at the large parking area just below the
summit, and proceed downhill to end at Rock City, just The book is one publication in the Association of
uphill from the ranger station at the park’s south entrance. Environmental & Engineering Geologists (AEG),
Please be on the lookout for an announcement emailed by Geology of the Cities of the World Series. The book can
Crystal Replogle, and mail in your reservation at that be ordered from Star Publishing at (978) 829-2572. A
20% discount from the $79.95 retail price (plus
time.
shipping) is available through January 31, 2020.

NCGS Field Trip

New Streetcar 2 Subduction Geological
Field Trips Using Google Earth
Streetcar 2 Subduction is a collection of geological
field trips that take users to some of the world-class
geological sites of the San Francisco Bay Area. In 1979,
Clyde Wahrhaftig created a geology tour of the San
Francisco Bay Area, which was updated and published
by American Geophysical Union(AGU) as “A Streetcar
to Subduction and Other Plate Tectonic Trips by Public
Transport in San Francisco” in 1984. Forty years later,
as part of AGU’s Centennial, the “Streetcar” tours have
been revised, with new trips added, and old exposures
that have vanished removed, taking what once was a
print book and turning it into a digital experience
through Google Earth.
Streetcar 2 Subduction is designed for anyone to
explore the geology of the San Francisco Bay area with
their phone or cellular enabled device and the Google
Earth App. The experience is modular and can take
anyone from a few hours to a few days depending on
many trips and stops they would like to make.
New Book Published on the Geology of how
Many of the trips are accessible through public
San Francisco
transportation, but a few outlying trips are best reached
The Geology of San Francisco provides an up-to-date by driving. The trip can also be explored by those at
overview of the geologic history of the San Francisco home through their internet browser.
Bay Area and the engineering characteristics of https://www.agu.org/learn-andgeologic units, geologic hazards, water resources, develop/learn/streetcar2subduction/streetcar2subduction
infrastructure development, environmental issues, and
3

NCGS Outreach Opportunities

USGS Evening Public Lecture Series

There are no announcements for NCGS outreach this
month, but keep an eye on this space, and for emails that
may come from Crystal Replogle, our recording
secretary. The outreach group had a successful day
interfacing with students at last fall’s science fair at
California State East Bay.

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. The
next lecture will be given Thursday, January 23, by
Justin Hagerty on "The Rise of the USGS in Space
Exploration: How the Astrogeology Science Center is
integral to the past, present, and future investigation
AAPG Teacher of the Year Award
of the Solar System” at Rambo Auditorium, 345
Earth Science / Natural Resources Teachers wanted to Middlefield Road, Menlo Park. For more information
on the lectures, and for a map of the location, go to:
apply for this award, which amounts to $6,000!
https://online.wr.usgs.gov/calendar/.
Check out the Requirements and Guidelines at
foundation.aapg.org .
Happy 2020! And that means it’s time to

renew your membership!

Questions? Contact Paul Henshaw at
drphenshaw@comcast.net

Welcome to a new decade – but now is the time to check
WE HAVE A FACEBOOK GROUP! FIND US your membership status. Please see page 13 for a blank
registration form, and mail it in as indicated, or drop it
ON FACEBOOK @NCGEOLSOC AND
off with Barbara Matz at the check-in desk at the next
meeting.
TWITTER @NORCALGEOSOC

Call for Abstracts:

Check out our updated NCGS Website at
http://ncgeolsoc.org/. We have posted many older field
Pacific Section AAPG/SEPM/SEG
trip guidebooks for free downloading, and we describe
Convention
the process for purchasing newer guidebooks. The
2020 Vision: Producing Our Future
website includes a list of upcoming meetings,
April 4-8, 2020
information on our scholarship program, a list of useful
web links, and list of NCGS officers.
Join them in Oxnard, California, just an hour north of
Los Angeles, at the Embassy Suites Beach Resort, an
UC Berkeley Earth & Planetary Science oceanfront hotel and excellent convention venue. The
Weekly Seminar Series
deadline has passed, but the high-quality technical
Interesting seminars are presented at 141 McCone Hall program will cover the broad interests of their members
on Thursdays (usually) at 3:45 pm for most of the and the geoscience community. Convention
academic year, from late August through early May. On information is at http://psaapgconvention.org/2020.
January 23, Yann Klinger of IPGP (Institut de Physique Technical presentations will be scheduled for Monday
du Globe de Paris) will speak on What earthquake and Tuesday, April 6-7.
surface ruptures teach us about earthquake processes
Help Requested at Math Science Nucleus
and fault complexity. For a list of seminars, go to
http://eps.berkeley.edu/events/seminars.
Joyce Blueford at MS Nucleus says that they are
redoing their rock and mineral hall. They have 2 display
NCGS members are invited our next Board of Directors cases that she wants to place the mineral specimens by
meeting, on April 25 at the APTIM office at 4005 Port their chemical families. They have many specimens
Chicago Highway. Board meetings are generally held at (not always the best), but are looking for someone who
9 am on a Saturday in January, April/May, and September, might want to put a display together. Minerals are easy
and are open to all NCGS members. Please contact Tom because everyone likes to look at pretty shapes....
MacKinnon
if
you’d
like
to
attend,
at
They do have a rock display that the kids use in their
tom.mackinnon@comcast.net.
scavenger hunt, but most of the rock education is done
in field trips. However, they are always interested in
making rocks tell a story.... they like to change
displays, but would welcome any help.
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released into the water as it melts, enriching it with
oxygen."

Mark Petrofsky and Paul Henshaw are coordinating this
with Joyce, and they suggest that this could be an
ongoing project with periodic changes to the display,
annually or biannually. Joyce also wants to make the
geology portion of the museum more interactive. We
could also go beyond the display cases to maps and
materials on local geology and display books about
local geology. NCGS has provided the California
geologic maps, large and 8x10, for MSNucleus use with
teachers and students. A continuing and expanding long
term relationship would be great.

Although the fossil record from that time is really, really
sparse, there are geological traces of the conditions on
Earth at the time. The sediments deposited on the seafloor,
specifically those rich with iron, allowed Lechte and his
team to reconstruct the oxygenation levels.
Previously, it had been assumed that life must have
somehow held out in meltwater puddles on the surface, but
what the team found suggests another way. They studied
iron formations across three continents - the Chuos
Formation in Namibia, the Yudnamutana Subgroup in
Australia, and the Kingston Peak Formation in the US.

We May Finally Understand How Life
Survived the Icy Hell of Snowball
Earth

Overall, iron isotope ratios and cerium anomalies from
glaciomarine environments reveal that the waters were
mostly extremely oxygen-deprived - but the closer one
draws to the ice-shelf grounding line, the more oxidized
the deposits grow.

Science Alert (Sciencealert.com), 3 Dec 2019
By Michelle Starr
Life has faced many challenges as it has scrambled over
this blue marble; many times, it has seemingly reached the
brink, only to come back with surprising vigor. Now,
researchers have finally figured out how living things
could have survived a colossal glaciation event known as
the Cryogenian Period.

Any eukaryotic life that lived in those aerated waters
would also have needed food in order to thrive. The iron
may be a clue to this. We know that the seawater was rich
in dissolved iron. And we know that today, there exist
chemotrophic bacteria that derive their energy from the
oxidation of dissolved iron, shedding the iron oxides when
This Snowball Earth, as it is also known, lasted from 720 they are done with it.
to 635 million years ago, and was the most severe ice age So the oxidized deposits around the ice shelf grounding
of Earth history, threatening the survival of much of the line could have been caused by iron-oxidizing marine
planet's life. And you'd think that a layer of ice over the bacteria, drawn to and thriving in the oxygenated water.
ocean, cutting off the oxygen supply, would have hindered Lechte points out that while the findings focus on the
the forward march of animal life; but fossil evidence availability of oxygen, primitive eukaryotes would also
indicates that this wasn't even remotely the case.
have needed food to survive the harsh conditions of the ice
Rather, life survived, then bloomed in the wake of age. Further research is needed to explore how these
Snowball Earth. According to the new research, this was environments might have sustained a food web. A starting
possible because meltwater from glaciers created point might be modern ice environments that host
oxygenated pockets in the oceans. In these oases, complex ecosystems today.
chemosynthetic life could wait out the ice age to emerge We have no hard proof that this occurred, of course, but
and continue on the other side. "The fact that the global it's a credible theory that fits the available evidence - and
freeze occurred before the evolution of complex animals it neatly wraps up a couple of conundrums about Snowball
suggests a link between Snowball Earth and animal Earth.
evolution. These harsh conditions could have stimulated
their diversification into more complex forms," explained "[The study] not only provides an explanation for how
sedimentologist Maxwell Lechte of McGill University in early animals may have survived global glaciation, but
also eloquently explains the return of iron deposits in the
Canada.
geological record after an absence of over a billion years,"
"The evidence suggests that although much of the oceans said Earth scientist Galen Halverson of McGill University.
during the deep freeze would have been uninhabitable due
to a lack of oxygen, in areas where the grounded ice sheet We'll need more research to figure out how these
begins to float there was a critical supply of oxygenated environments could have sustained a food web. There are
meltwater," says Lechte, who is also the study's lead glacial ecosystems and ecosystems in the frozen polar
regions that support a surprising diversity of life today;
author.
these could be good places to look next, the researchers
"This trend can be explained by what we call a 'glacial suggest. The research has been published in PNAS.
oxygen pump'; air bubbles trapped in the glacial ice are
5

Journal Reference: Maxwell A. Lechte, Malcolm W.
Wallace, Ashleigh van Smeerdijk Hood, Weiqiang Li,
Ganqing Jiang, Galen P. Halverson, Dan Asael, Stephanie
L. McColl, Noah J. Planavsky. Subglacial meltwater
supported aerobic marine habitats during Snowball Earth.
Proceedings of the National Academy of Sciences, 2019;
201909165 DOI: 10.1073/pnas.1909165116.

Previous studies have explored the potential effects of the
Deccan Traps eruptions on the mass extinction event, but
many have examined bulk sediments and used different
chemical tracers. By focusing on a specific organism, the
researchers gained a more precise, higher-resolution
record of the ocean's chemistry.
"Shells grow quickly and change with water chemistry,"
Linzmeier said. "Because they live for such a short period
of time, each shell is a short, preserved snapshot of the
ocean's chemistry."

Earth was stressed before dinosaur
extinction

ScienceDaily, December 11, 2019
Source: Northwestern University

Seashells mostly are composed of calcium carbonate, the
same mineral found in chalk, limestone and some antacid
tablets. Carbon dioxide in water dissolves calcium
carbonate. During the formation of the shells, CO2 likely
affects shell composition even without dissolving them.

New evidence gleaned from Antarctic seashells confirms
that Earth was already unstable before the asteroid impact
that wiped out the dinosaurs. The study, led by researchers
at Northwestern University, is the first to measure the
calcium isotope composition of fossilized clam and snail
shells, which date back to the Cretaceous-Paleogene mass
extinction event. The researchers found that -- in the runup to the extinction event -- the shells' chemistry shifted in
response to a surge of carbon in the oceans.

For this study, the researchers examined shells collected
from the Lopez de Bertodano Formation, a wellpreserved, fossil-rich area on the west side of Seymour
Island in Antarctica. They analyzed the shells' calcium
isotope compositions using a state-of-the-art technique
developed in Jacobson's laboratory at Northwestern. The
method involves dissolving shell samples to separate
calcium from various other elements, followed by analysis
with a mass spectrometer.

This carbon influx was likely due to long-term eruptions
from the Deccan Traps, a 200,000-square-mile volcanic
province located in modern India. During the years
leading up to the asteroid impact, the Deccan Traps
spewed massive amounts of carbon dioxide (CO2) into the
atmosphere. The concentration of CO2 acidified the
oceans, directly affecting the organisms living there.

"We can measure calcium isotope variations with high
precision," Jacobson said. "And those isotope variations
are like fingerprints to help us understand what
happened."

"The Earth was clearly under stress before the major mass
extinction event," said Andrew D. Jacobson, a senior
author of the paper. "The asteroid impact coincides with
pre-existing carbon cycle instability. But that doesn't mean
we have answers to what actually caused the extinction."

The researchers said that understanding how the Earth
responded to past extreme warming and CO2 input can
help us prepare for how the planet will respond to current,
human-caused climate change.

Fossilized seashells show signs of global warming,
ocean acidification leading up to asteroid impact

Using this method, the team found surprising information.
"We expected to see some changes in the shells'
composition, but we were surprised by how quickly the
"Our data suggest that the environment was changing changes occurred," Linzmeier said. "We also were
before the asteroid impact," said Benjamin Linzmeier, the surprised that we didn't see more change associated with
study's first author. "Those changes appear to correlate the extinction horizon itself."
with the eruption of the Deccan Traps."
A future warning

"To some degree, we think that ancient ocean acidification
The study will be published in the January 2020 issue of events are good analogs for what's happening now with
the journal Geology, which comes out later this month.
anthropogenic CO2 emissions," Jacobson said. "Perhaps
Jacobson is a professor of Earth and planetary sciences in we can use this work as a tool to better predict what might
Northwestern's Weinberg College of Arts and Sciences. happen in the future. We can't ignore the rock record. The
Linzmeier was a postdoctoral researcher with the Ubben Earth system is sensitive to large and rapid additions of
Program for Climate and Carbon Science at the Institute CO2. Current emissions will have environmental
for Sustainability and Energy at Northwestern when the consequences."
research was conducted. He is now a postdoctoral fellow The study was supported by the Ubben Program for
at the University of Wisconsin-Madison in the Department Climate and Carbon Science at Northwestern University,
of Geoscience.
the David and Lucile Packard Foundation, and the
National Science Foundation.
'Each shell is a snapshot'
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Journal Reference: Benjamin J. Linzmeier, Andrew D.
Jacobson, Bradley B. Sageman, Matthew T. Hurtgen,
Meagan E. Ankney, Sierra V. Petersen, Thomas S. Tobin,
Gabriella D. Kitch, Jiuyuan Wang. Calcium isotope
evidence for environmental variability before and across
the Cretaceous-Paleogene mass extinction. Geology,
2019; DOI: 10.1130/G46431.1.

Magnitude of Great Lisbon
Earthquake may have been lower than
previous estimates
ScienceDaily, January 7, 2020
Source: Seismological Society of America

The magnitude of the Great Lisbon Earthquake event, a
historic and devastating earthquake and tsunami that
struck Portugal on All Saints' Day in 1755, may not be
as high as previously estimated.
In his study published in the Bulletin of the
Seismological Society of America, Joao F. B. D.
Fonseca at the Universidade de Lisboa used
macroseismic data -- contemporaneous reports of
shaking and damage -- from Portugal, Spain and
Morocco to calculate the earthquake's magnitude at 7.7.
Previous estimates placed the earthquake at magnitude
8.5 to 9.0.

The widespread devastation led earlier seismologists to
estimate a high magnitude for the earthquake. With
modern modeling techniques and a better understanding
of the region's tectonics, Fonseca thought it important
to revisit the estimate. The 1755 earthquake is unusual
in that it produced extreme damage hundreds of
kilometers from its epicenter without any of the
accompanying geological conditions -- like
amplification of seismic waves in a loose sedimentary
basin, for instance -- that normally cause such severe
site effects.
"Explanations put forward for the extreme damage in
Lisbon tend to invoke abnormally low attenuation of
seismic energy as the waves move away from the
epicenter, something that is not to be observed
anywhere else in the globe," Fonseca explained.
"Current attempts to harmonize seismic hazard
assessment across Europe are faced with slarge
discrepancies in this region, which need to be
investigated and resolved for a better mitigation and
management of the risk through building codes and land
use planning."
Fonseca used 1206 points of macroseismic data to
reassess the 1755 earthquake's magnitude and epicenter.
The analysis and modeling also indicate that some of
the very high earthquake intensities reported in the
region's nearby Lower Tagus Valley and the Algarve
may have been due to two separate onshore earthquakes
in these locations. These earthquakes, which took place
a few minutes after the offshore rupture, may have been
triggered by the first earthquake, Fonseca suggests.

Fonseca's analysis also locates the epicenter of the 1755
earthquake offshore of the southwestern Iberian
Peninsula, and suggests the rupture was a complicated
one that may have involved faulting onshore as well.
This re-evaluation could have implications for the
The new magnitude estimate for the 1755 earthquake is
seismic hazard map of the region, he said.
similar to that of another large regional earthquake, the
The current maps are based on the assumption that most 1969 magnitude 7.8 Gorringe Bank quake. However,
of the region's crustal deformation is contained in large the damage from the Gorringe Bank earthquake was
offshore earthquakes, without a significant onshore much less severe, possibly in part because the onshore
component. "While the current official map assigns the faults had not accumulated enough stress to make them
highest level of hazard to the south of Portugal, "ripe to rupture," Fonseca says. "The Lower Tagus
gradually diminishing toward the north, the Fault, near Lisbon, ruptured in 1909, in 1531 and likely
interpretation now put forward concentrates the hazard in 1344. It is plausible that it was good to go in 1755,
in the Greater Lisbon area," said Fonseca.
but still halfway through the process of accumulating
The 1755 Lisbon earthquake and tsunami event, along stress in 1969."
with the fires it caused that burned for hours in the city, Fonseca also suggests that the destructive size of the
is considered one of the deadliest earthquake events in 1755 accompanying tsunami might be due more to the
history, leading to the deaths of about 12,000 people. presence of a large sedimentary body produced by past
The devastation had a significant impact on Portugal's subduction, called an accretionary wedge, on the ocean
economy and its political power within Europe, and its bottom in the Gulf of Cadiz. When a fault rupture moves
philosophical and theological implications were widely through this wedge, it can generate a tsunami even
discussed by Enlightenment scholars from Voltaire to without an extreme magnitude rupture, he said.
Immanuel Kant.
Journal Reference: Joao F. B. D. Fonseca. A
Reassessment of the Magnitude of the 1755 Lisbon
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Earthquake. Bulletin of the Seismological Society of shape other stony deserts in Australia, Iran, and perhaps
even on Mars.
America, 2020; DOI: 10.1785/0120190198.
Understanding this relationship between landscape
changes, albedo, and wind erosion may help to make
climate simulations more accurate for both the past and
future.

Evolving landscape added fuel to Gobi
Desert's high-speed winds
A new study uncovers a previously undocumented
relationship between erosion and wind speed

Climate models typically do not account for changes in the
reflectance of landscapes other than those caused by ice
and vegetation. They also tend to assume arid landscapes
remain unchanged over time. That could be problematic
in some cases, said Abell.

ScienceDaily, January 8, 2020
Source: Earth Institute at Columbia University
On February 28, 2007, harsh winds blew 10 train cars off
a track running near China's Hami basin, killing three
passengers and seriously injuring two others. Hurricaneforce gusts of 75 mph or more scour this basin every 1520 days or so, on average, and can reach maximum speeds
of more than 120 mph. A study published last week in
Nature Communications has documented a new feedback
loop that may have helped to make this basin in the Gobi
Desert one of the windiest places in China.

"If you wanted to calculate the wind or atmospheric
circulation in this area 100,000 years ago, you would need
to consider the change in the surface geology, or else you
could be incorrect by 20 or 30 percent," he said.

He added that the newly discovered relationship could
also help to accurately model how other landscape
changes, such as urbanization and desertification,
influence atmospheric patterns by changing the
"It's an odd-looking environment because it's covered by reflectance of the Earth's surface.
these dark-colored gravels," explained lead author Jordan Other authors on the paper include: Lucas Gloege from
Abell. "It's really hot, and can be extremely windy. Our Columbia
University's
Lamont-Doherty
Earth
team wondered if the surface plays any role in these Observatory and the Department of Earth and
extreme conditions." Abell is a graduate student at Environmental Sciences; Alex Pullen and Andrew
Columbia
University's
Lamont-Doherty
Earth Metcalf of Clemson University; Zachary Lebo of the
Observatory and the Department of Earth and University of Wyoming; Paul Kapp of the University of
Environmental Sciences. His advisor is Lamont-Doherty Arizona; and Junsheng Nie of Lanzhou University.
geochemist Gisela Winckler, also a co-author on the
Journal Reference: Jordan T. Abell, Alex Pullen,
paper.
Zachary J. Lebo, Paul Kapp, Lucas Gloege, Andrew R.
The Hami basin may once have been covered in a fine, Metcalf, Junsheng Nie, Gisela Winckler. A wind-albedolight-colored sediment, similar to California's Death wind feedback driven by landscape evolution. Nature
Valley. Within the past 3 million years, however, strong Communications, 2020; 11 (1) DOI: 10.1038/s41467-019winds carried away those fine sediments, leaving behind a 13661-w.
sea of gray and black rocks.
Using a weather and forecasting model, Abell and his Scientists use ancient marine fossils to
colleagues studied how this change from light to dark
unravel long-standing climate puzzle
landscape affected wind speeds in the basin. By absorbing
ScienceDaily, January 9, 2020
more sunlight, the darker stones exposed by wind erosion
heated up the air within the depression. The team found
Source: Cardiff University
that the resulting differences in temperature between the
Cardiff University scientists have shed new light on
depression and the surrounding mountains increased wind
the Earth's climate behaviour during the last known
speeds by up to 25 percent. In addition, the amount of time
period of global warming over 14 million years ago.
the area experiences high wind speeds increased by 30 to
40 percent.
During this period, known as the middle Miocene Climate
Thus, by changing how much sunlight the ground absorbs, Optimum, global temperatures were as much as 3 to 4
wind erosion appears to have exacerbated wind speeds in degrees warmer than today's average temperatures, similar
this region. It's the first time this positive feedback loop to estimates for 2100. The position of the continents were
similar to today and the seas were flourishing with life.
has been described and quantified, said Abell.
But it's probably not the only example of its kind. The This period, which occurred between 15 and 17 million
researchers think this interaction may have helped to years ago, has puzzled geologists for decades as they have
tried to explain the initial cause of the global warming and
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the environmental conditions that existed on Earth Optimum the response of the oceans and climate was
afterwards.
remarkably similar to other massive volcanic eruptions in
the geological record. The presence of the Antarctic ice
It is already known that this period of global warming was
sheet and the relatively slow release of carbon however
accompanied by massive volcanic eruptions which
minimized the magnitude of environmental change and
covered most of the modern-day Pacific Northwest in the
the associated consequences on marine life during this
USA, called the Columbia River flood basalts.
event."
Around the same time a significant oil-rich layer of rock,
"Thanks to our findings we now have a very clear picture
known as the Monterey Formation, was created along the
of what was going on over 14 million years ago and this
coastline of California as a result of the burial of carbonwill change the way that scientists look at this period of
rich marine life.
global warming," continued Dr Sosdian.
Up until now scientists have struggled to piece together
"We know that our current climate is warming much faster
the puzzle and come up with a viable explanation for the
than the Miocene Climatic Optimum so we won't be able
origin of the warmth and the link between the volcanic
to rely on these slow natural feedbacks to counteract
eruptions and the increased amounts of carbon burial.
global warming. But this research is still important
Prof Carrie Lear, the senior scientist on the study and because it helps us understand how our planet works when
based at Cardiff University's School of Earth and Ocean it is in a warm mode."
Sciences, said: "Our planet has been warm before. We can
use ancient fossils to help understand how the climate
Animal life thriving around
system works during these times."

Fukushima

In their study, published today in the journal Nature
Researchers document more than 20 species in
Communications, the team used the chemistry of marine
nuclear accident zone
fossils taken from long sediment cores from the Pacific,
Atlantic and Indian oceans to fingerprint the temperature
ScienceDaily, January 6, 2020
and carbon levels of the seawater in which the ancient
Source: University of Georgia
creatures once lived during the middle Miocene Climate
Nearly a decade after the nuclear accident in Fukushima,
Optimum.
Japan, researchers from the University of Georgia have
Their results showed that the massive volcanic eruptions found that wildlife populations are abundant in areas
of the Columbia River flood basalts released CO2 into the devoid of human life.
atmosphere and triggered a decline in ocean pH. With
global temperatures rising as a consequence of this, sea- The camera study, published in the Journal of Frontiers in
Ecology and the Environment, reports that over 267,000
levels also rose, flooding large areas of the continents.
wildlife photos recorded more than 20 species, including
This created the ideal conditions to bury large amounts of wild boar, Japanese hare, macaques, pheasant, fox and the
carbon from the accumulations of marine organisms in raccoon dog -- a relative of the fox -- in various areas of
sediments, and to transfer volcanic carbon from the the landscape.
atmosphere to the ocean over tens of thousands of years.
UGA wildlife biologist James Beasley said speculation
"The elevated marine productivity and carbon burial and questions have come from both the scientific
helped to remove some of the carbon dioxide from the community and the general public about the status of
volcanoes and acted as a negative feedback, mitigating wildlife years after a nuclear accident like those in
some, but not all, of the climatic effects associated with Chernobyl and Fukushima. This recent study, in addition
the outpouring of volcanic CO2," said lead author of the to the team's research in Chernobyl, provides answers to
study Dr Sindia Sosdian from Cardiff University's School the questions.
of Earth and Ocean Sciences.
"Our results represent the first evidence that numerous
Past large episodes of volcanism throughout Earth's species of wildlife are now abundant throughout the
history have been linked to mass extinctions and Fukushima Evacuation Zone, despite the presence of
widespread oxygen depletion in the oceans; however, radiological contamination," said Beasley, associate
there was no such occurrence in the middle Miocene professor at the Savannah River Ecology Laboratory and
Climate Optimum.
the Warnell School of Forestry and Natural Resources.
Co-author of the study Dr Tali Babila from the School of Species that are often in conflict with humans, particularly
Ocean and Earth Sciences at the Univesity of wild boar, were predominantly captured on camera in
Southampton added: "During the Miocene Climatic human-evacuated areas or zones, according to Beasley.
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"This suggests these species have increased in abundance boar inside the uninhabited area were more active during
following the evacuation of people."
the day than boar in human-inhabited areas, suggesting
they may be modifying their behavior in the absence of
The team, which included Thomas Hinton, professor at the
humans.
Institute of Environmental Radioactivity at Fukushima
University, identified three zones for the research.
One exception to these patterns was the Japanese serow, a
goat-like mammal. Normally far-removed from humans,
Photographic data was gathered from 106 camera sites
they were most frequently seen on the camera footage in
from three zones: humans excluded due to the highest
rural human-inhabited upland areas. The researchers
level of contamination; humans restricted due to an
suggest this might be a behavioral adjustment to avoid the
intermediate level of contamination; and humans
rapidly growing boar population in the evacuated zone.
inhabited, an area where people have been allowed to
remain due to "background" or very low levels of radiation The free-roaming menagerie in Fukushima also included
the red fox, masked palm civet, weasel, sika deer and
found in the environment.
black bear. The full list of wildlife captured on camera and
The researchers based their designations on zones
additional details on the study can be found at:
previously established by the Japanese government after
the 2011 Fukushima Daiichi accident. For 120 days, esajournals.onlinelibrary.wiley.com/doi/full/10.1002/fee.
cameras captured over 46,000 images of wild boar. Over 2149
26,000 of those images were taken in the uninhabited area,
Related Multimedia: YouTube video: Wildlife captured
compared to approximately 13,000 in the restricted and
on video in Fukushima
7,000 in the inhabited zones.
Journal Reference: Phillip C Lyons, Kei Okuda,
Other species seen in higher numbers in the uninhabited
Matthew T Hamilton, Thomas G Hinton, James C
or restricted zones included raccoons, Japanese marten
Beasley. Rewilding of Fukushima's human evacuation
and Japanese macaque or monkeys. Anticipating
zone. Frontiers in Ecology and the Environment, 2020;
questions about physiological condition of the wildlife,
DOI: 10.1002/fee.2149.
Hinton said their results are not an assessment of an
animal's health.

How do silt and sand differ when
going with the flow?

"This research makes an important contribution because it
examines radiological impacts to populations of wildlife,
whereas most previous studies have looked for effects to
individual animals," said Hinton. The uninhabited zone
served as the control zone for the research.
The scientists said although there is no previous data on
wildlife populations in the evacuated areas, the close
proximity and similar landscape of the human-inhabited
zone made the area the ideal control for the study. The
team evaluated the impact of other variables: distance to
road, time of activity as captured by the cameras' date-time
stamps, vegetation type and elevation.

Scientists show grain size, not speed of water, sets
silt and sand transport
ScienceDaily, December 16, 2019
Source: Rice University
The river may rage or gently roll, but in the end the sand
and silt will have their way.

Rice University Earth scientists and their colleagues have
defined a surprising breakpoint at which the grain size of
"The terrain varies from mountainous to coastal habitats, riverbed sediment exercises extraordinary control over
and we know these habitats support different types of how much material will be transported downstream,
species. To account for these factors, we incorporated nourishing deltas and coastlines.
habitat and landscape attributes such as elevation into our New work led by Rice coastal geologist Jeff Nittrouer and
analysis," Beasley said.
postdoctoral researcher Hongbo Ma brings decades of
"Based on these analyses, our results show that level of experiments and field observations into focus by showing
human activity, elevation and habitat type were the that sand and silt suddenly shift from one means of
primary factors influencing the abundance of the species transport to another.
evaluated, rather than radiation levels."
The study's results indicate the activity pattern of most
species aligned with their well-known history or behavior
patterns. Raccoons, who are nocturnal, were more active
during the night, while pheasants, which are diurnal
animals, were more active during the day. However, wild

In short, some grains of sediment larger than about 150
microns (considered fine sand) move along the riverbed
and some are suspended in the current. Finer grains are
completely lifted into the flowing water and move much
faster toward the mouth of a river. There, they can rapidly
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change the landscape and generate deltas while supplying "That has a lot of bearing on how we understand the
coastlines with sediment.
movement of material on Earth, as exemplified by finegrain rivers like the Yellow River," he said.
The researchers were surprised to find that grain size
dominates the manner of transport regardless of how fast The Yellow River is known to send about a billion tons of
the river is flowing, according to their report in the sediment each year towards the sea. The Rice lab has
Proceedings of the National Academy of Sciences, which already used its new algorithm to predict changes in the
won this year's "Best Paper Award" from the International Yellow River delta, the results of which appear in a recent
paper led by graduate student Andrew Moodie, also a coAssociation of Chinese Youth in Water Science.
author of the new study. Nittrouer suggested the algorithm
"Most people look at silt and at sand and say these things
could have wide application on Earth and beyond.
are awfully close to one another," Nittrouer said. "But the
reality is there are fine-scale differences between the two "If we want to understand how much material is moving
that offer enormous changes in the amount of material on a planet like Mars or the structure of the system that
moved. We often consider the world to be a linear place, transported that material -- the channel dimensions, the
but if you change grain size by just a small fraction, you bed forms in the channels -- we can use inverse modeling
suddenly change the volume of material transported by to determine what the transport conditions were like in the
10- to 20-fold."
past," he said. "That ties intimately into the environmental
conditions that were present within that region at some
Relatively coarse material is associated with large sand
given time."
dunes that make riverbeds rough and provide friction that
limits the amount of energy available to move sediment, He noted the surprising boundary may reflect even larger
he said.
forces at work in nature. "You can push nature for so long
and then, once you cross some threshold, major shifts
But silt and very fine sand, transported via suspension,
begin to happen," he said. "People are trying to figure out
build long, low dunes that reduce the energy consumed by
where these thresholds exist in terms of climate
friction and facilitate high sediment transport rates.
perturbations and climate change.
"Direct suspension allows more of the flow's energy to be
utilized in transporting the sedimentary material," "So this is a demonstrable example of a threshold in
nature, a small change that can provoke big ones," he said.
Nittrouer said.
Sediment flux alters coastlines, deltas and the course of
rivers themselves. "Our capability to predict how finegrained sediment moves in different environments has
been very limited," Ma said. "We basically set out to
simplify the entire system."

Journal Reference: Hongbo Ma, Jeffrey A. Nittrouer,
Baosheng Wu, Michael P. Lamb, Yuanfeng Zhang, David
Mohrig, Xudong Fu, Kensuke Naito, Yuanjian Wang,
Andrew J. Moodie, Guangqian Wang, Chunhong Hu,
Gary Parker. Universal relation with regime transition for
sediment transport in fine-grained rivers. Proceedings of
He said previous algorithms provided patchwork solutions
the National Academy of Sciences, 2019; 201911225
that applied to either large sand particles or silt but didn't
DOI: 10.1073/pnas.1911225116.
account for what was assumed to be a gradual transition
from one means of transport to the other. "We were
surprised to find there's no continuous transition between 300-million-year-old atmospheric dust
them," he said. "It turns out that at a certain point, they
ScienceDaily, December 23, 2019
suddenly transition to another state."
Source: University of Oklahoma
Ma built the universal transport algorithm after
considering nearly 2,000 sets of sediment transport data Dust plays a crucial role in the life and health of our planet.
from several decades of published research, along with his In our modern world, dust-borne nutrients traveling in
team's own observations, particularly through a National great dust storms from the Saharan Desert fertilize the soil
Science Foundation-backed study of China's Yellow River in the Amazon Rainforest and feed photosynthetic
organisms like algae in the Atlantic Ocean. In turn, it is
(aka the Huanghe River).
those organisms that breathe in carbon dioxide and expel
"Hongbo has essentially taken a large database and used it oxygen.
to ground a new algorithm that allows for a spectrum of
grain sizes," Nittrouer said. "It lets us make predictions Mehrdad Sardar Abadi, a researcher in the Mewbourne
about how much and where sand or silt should move under College of Earth and Energy School of Geosciences and
the influence of given environments and boundary School director Lynn Soreghan, led a study with
researchers from Florida State University, the
conditions.
Massachusetts Institute of Technology, Hampton
University and the College of Charleston, to understand
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the role of dust on the Earth's atmosphere in deep time -- and cyanobacteria took in carbon dioxide and expelled
300 million years ago.
oxygen. Researchers speculate that this action, operating
over millions of years, changed the planet's atmosphere.
To do this research, the team needed to find ancient
atmospheric dust, which led them to the remnants of a "Higher abundances in primary producers like plants and
shallow marine ecosystem in modern-day Iran.
algae could lead to higher carbon capture, helping to
explain declines in atmospheric carbon dioxide around
Similar to areas of our modern world like the Bahamas,
300 million years ago," said Sardar Abadi.
these shallow marine ecosystems cannot survive unless
they are in pristine water away from river runoff, Sardar "If what we are seeing from our samples was happening
Abadi explained. By targeting the systems, Sardar Abadi on a global scale, it means that the dust fertilization effect
and Soreghan knew that silicate particles they found brought down atmospheric carbon dioxide and was a fairly
would have been deposited through the air and not from a significant part of the carbon cycle during this time in the
Earth's history," said Soreghan.
river.
Sardar Abadi and Soreghan identified and sampled dust
trapped in carbonate rocks from two intervals of limestone
now preserved in outcroppings in the mountains of
northern and central Iran.

One carbon sequestration method scientists have proposed
is adding bioavailable iron to isolated parts of the ocean
that are so remote and far from dust-containing continents,
they are essentially deserts. Scientists who have attempted
this on a small scale have documented resultant
Rocks were then subjected to a series of chemical
phytoplankton blooms.
treatments to extract the ancient dust. What was left were
silicate minerals like clay and quartz that entered the But, Soreghan warned, no one knows the unintended
environment as air-borne particles -- 300-million-year-old consequences of doing this on a large scale. This is why
dust.
Sardar Abadi and the team of researchers delved into deep
time for answers.
Ancient dust in hand, Sardar Abadi could determine how
much dust was in the Late Paleozoic atmosphere. Their "The Earth's geologic record is like a laboratory book. It
results suggested that Earth's atmosphere was much has run an infinite number of experiments. We can open
dustier during this ancient time. Working with Earth's lab book, reconstruct what happened in the past
collaborators at Florida State University, he performed and see how the Earth responded to these sometimes very
geochemical tests to analyze the iron in the samples. extreme states," said Soreghan.
Those tests revealed that the ancient dust also contained
The data and syntheses help constrain and refine computer
remarkable proportions of highly reactive iron -- a
climate models. The further back into deep time a modeler
particularly rich source of this key micronutrient.
goes, the more unconstrained variables there are. By
While iron is not the only micronutrient potentially carried providing data, models can be more accurate.
in dust, it is estimated that this ancient dust contained
"By delving back in time, we can uncover the most
twice the bioavailable iron as the modern dust that
extreme states the Earth and atmosphere have
fertilizes the Amazon Rainforest.
experienced," said Soreghan. "That information can
This potent dust fertilization led to a massive surge in potentially help us solve problems today."
marine photosynthesizers. Fueled by iron-rich dust, algae
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Biography:
Jeff Unruh is President of Lettis Consultants
International, Inc., a consulting firm headquartered in
Concord that specializes in engineering geology and
seismic hazard analysis. Unruh got his B.S. (1985) and
Ph.D. (1990) degrees at UC Davis, and has been with
LCI since it was founded in 2011. Previously he worked
with Fugro Consultants and William Lettis &
Associates, Inc. Unruh’s primary areas of expertise are
structural geology and neotectonics. Current projects
include an update of the seismic hazard model for Idaho
National Laboratory, and analysis of land subsidence in
the San Joaquin Valley for the California Department of
Water Resources. Unruh held a courtesy appointment
as a Research Geologist at UC Davis from 1994-2015,
and he is a Fellow of the Geological Society of America.
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