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Hybrids—and maybe a full red wolf—
found in former range
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Captive red wolves, like this one at Point Defiance Zoo and Aquarium, descend from wolves captured in Louisiana and Texas in the
1970s. ©Seth Bynum/PDZA

This article was originally posted on the website of The Wildlife Society (www.wildlife.org) December 18, 2018.
Red wolves (Canis rufus) were thought to be extinct in the wild, outside of a reintroduced population
in North Carolina. But a pair of recent studies have found coyote (Canis latrans) hybrids carrying a high
percentage of red wolf DNA in areas where the wolf hasn’t been seen for decades. Researchers believe at least
one animal may be 100 percent red wolf.
The discoveries in western Louisiana and East Texas’ Galveston Island come as the U.S. Fish and Wildlife
wrestles with the future of its red wolf recovery efforts. Fewer than 40 red wolves exist in an experimental
population on North Carolina’s Abemarle Peninsula. Another 200 are in captivity. They’re descended from what
were believed to be the last free-ranging red wolves, gathered from Louisiana and Texas in the 1970s in an
effort to preserve the species.
But maybe some of the red wolves got left behind.
“I think it should be clear that not all the red wolves were captured,” said Sean Murphy, who was a large
carnivore research biologist for the Louisiana Department of Wildlife and Fisheries when he conducted the
research in that state.
The lead author on the study published in Conservation Letters, Murphy, a TWS member, was mostly
focused on recovering the Louisiana black bear (Ursus americanus luteolus), but camera trap photos and
hunters’ tales suggested that some of what were believed to be coyotes in southwest Louisiana may be hybrids
with red wolves. Coyotes and red wolves are known to breed together. Some scientists believe the red wolf,
which once roamed much of the Southeast, is in fact a coyote hybrid and not a separate species.
Murphy’s team studied scat samples and found 55 percent had at least 10 percent red wolf ancestry.
continued on page 9

President’s Corner...
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Happy New Year…I hope you had a
wonderful holiday season with family and
friends. With the annual meeting just around
the corner, this is always an exciting time for
SCAS as we look forward to meeting new
people, catching up with colleagues, and
sharing new ideas.
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As the President of the SCAS Board of Directors,
and on behalf of the Board, I would like to take this
opportunity to thank all of the members, past and
present, for your support of the Academy. I would
also like to thank the Natural History Museum of
Los Angeles County who hosts both our website
and archives; we are grateful to the museum,
I’d like to invite each of you to “Save the Date!” and we hope to continue our longstanding
relationship.
for this year’s annual meeting, which will be
held on May 3, 2019 at Cal State Northridge.
As always, I invite you to submit short articles,
Symposia themes for 2019 include Desert
announcements, pictures, and any other sorts
Sciences, Terrestrial and Rocky Reef Ecology,
of information relevant to the Academy. If you
as well as Parasitology. As usual, contributed
have scientific papers to publish, the SCAS
paper presentations will cover a variety of
Bulletin publishes papers by members without
topics ranging from organismal ecology
page charges. One of the primary goals of the
and physiology to conservation biology
Academy is to report on research activities of
and ecosystem change. Finally, we will cap
SCAS members, scientific research conducted in
off the day with an evening poster session,
southern California, and research that is of interest
which will include our Junior Academy
to the membership.
members enrolled in the Research Training
Thank you for your continued participation and
Program. Registration for the 2019 meeting is support, and I look forward to seeing you at the
scheduled to open before the end of January May 3, 2019 annual meeting at CSUN.
– so keep an eye on the SCAS website for
more details.
Dave Ginsburg
SCAS President

MARK YOUR CALENDAR!!
SCAS’ 2019
ANNUAL MEETING

MAY 3, 2019
California State University, Northridge

NASA Research Reveals Saturn is Losing Its
Rings at “Worst-Case-Scenario” Rate
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This image was made as the Cassini spacecraft scanned across Saturn and its rings on April 25, 2016, capturing three sets of red, green
and blue images to cover this entire scene showing the planet and the main rings. The images were obtained using Cassini’s wide-angle
camera at a distance of approximately 1.9 million miles (3 million kilometers) from Saturn and at an elevation of about 30 degrees
above the ring plane. Credits: NASA/JPL-Caltech/Space Science Institute

New NASA research confirms that Saturn is losing its iconic rings at the maximum rate estimated from
Voyager 1 & 2 observations made decades ago. The rings are being pulled into Saturn by gravity as a dusty
rain of ice particles under the influence of Saturn’s magnetic field.
“We estimate that this ‘ring rain’ drains an amount of water products that could fill an Olympic-sized
swimming pool from Saturn’s rings in half an hour,” said James O’Donoghue of NASA’s Goddard Space Flight
Center in Greenbelt, Maryland. “From this alone, the entire ring system will be gone in 300 million years, but
add to this the Cassini-spacecraft measured ring-material detected falling into Saturn’s equator, and the rings
have less than 100 million years to live. This is relatively short, compared to Saturn’s age of over 4 billion years.”
O’Donoghue is lead author of a study on Saturn’s ring rain appearing in Icarus December 17.
Scientists have long wondered if Saturn was formed with the rings or if the planet acquired them later in
life. The new research favors the latter scenario, indicating that they are unlikely to be older than 100 million
years, as it would take that long for the C-ring to become what it is today assuming it was once as dense as the
B-ring. “We are lucky to be around to see Saturn’s ring system, which appears to be in the middle of its lifetime.
However, if rings are temporary, perhaps we just missed out on seeing giant ring systems of Jupiter, Uranus
and Neptune, which have only thin ringlets today!” O’Donoghue added.
Various theories have been proposed for the ring’s origin. If the planet got them later in life, the rings
could have formed when small, icy moons in orbit around Saturn collided, perhaps because their orbits were
perturbed by a gravitational tug from a passing asteroid or comet.
The first hints that ring rain existed came from Voyager observations of seemingly unrelated phenomena:
peculiar variations in Saturn’s electrically charged upper atmosphere (ionosphere), density variations in
Saturn’s rings, and a trio of narrow dark bands encircling the planet at northern mid-latitudes. These dark
bands appeared in images of Saturn’s hazy upper atmosphere (stratosphere) made by NASA’s Voyager 2
mission in 1981.
In 1986, Jack Connerney of NASA Goddard published a paper in Geophysical Research Letters that linked
those narrow dark bands to the shape of Saturn’s enormous magnetic field, proposing that electrically
charged ice particles from Saturn’s rings were flowing down invisible magnetic field lines, dumping water in
Saturn’s upper atmosphere where these lines emerged from the planet. The influx of water from the rings,
continued on page 4

Saturn’s Rings Raining Away, cont...
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appearing at specific latitudes, washed away the stratospheric haze, making it appear dark in reflected light,
producing the narrow dark bands captured in the Voyager images.
Saturn’s rings are mostly chunks of water ice ranging in size from microscopic dust grains to boulders
several yards (meters) across. Ring particles are caught in a balancing act between the pull of Saturn’s gravity,
which wants to draw them back into the planet, and their orbital velocity, which wants to fling them outward
into space. Tiny particles can get electrically charged by ultraviolet light from the Sun or by plasma clouds
emanating from micrometeoroid bombardment of the rings. When this happens, the particles can feel the pull
of Saturn’s magnetic field, which curves inward toward the planet at Saturn’s rings. In some parts of the rings,
once charged, the balance of forces on these tiny particles changes dramatically, and Saturn’s gravity pulls
them in along the magnetic field lines into the upper atmosphere.
Once there, the icy ring particles vaporize and the water can react chemically with Saturn’s ionosphere.
One outcome from these reactions is an increase in the lifespan of electrically charged particles called H3+
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Saturn’s moon Enceladus drifts before the rings and the tiny moon Pandora in this view that NASA’s Cassini spacecraft captured on Nov.
1, 2009. The entire scene is backlit by the Sun, providing striking illumination for the icy particles that make up both the rings and the jets
emanating from the south pole of Enceladus, which is about 314 miles (505 km) across. Pandora, which is about (52 miles, 84 kilometers)
wide, was on the opposite side of the rings from Cassini and Enceladus when the image was taken. This view looks toward the night side on
Pandora as well, which is lit by dim golden light reflected from Saturn.
Credits: NASA/JPL-Caltech/Space Science Institute

ions, which are made up of three protons and two electrons. When energized by sunlight, the H3+ ions glow
in infrared light, which was observed by O’Donoghue’s team using special instruments attached to the Keck
telescope in Mauna Kea, Hawaii.
Their observations revealed glowing bands in Saturn’s northern and southern hemispheres where the
magnetic field lines that intersect the ring plane enter the planet. They analyzed the light to determine
the amount of rain from the ring and its effects on Saturn’s ionosphere. They found that the amount of rain
matches remarkably well with the astonishingly high values derived more than three decades earlier by
Connerney and colleagues, with one region in the south receiving most of it.
The team also discovered a glowing band at a higher latitude in the southern hemisphere. This is where
Saturn’s magnetic field intersects the orbit of Enceladus, a geologically active moon that is shooting geysers
of water ice into space, indicating that some of those particles are raining onto Saturn as well. “That wasn’t a
continued on page 8

Voyager 2 Probe Enters Interstellar Space
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For the second time in history, a
human-made object has reached
the space between the stars. NASA’s
Voyager 2 probe now has exited the
heliosphere – the protective bubble
of particles and magnetic fields
created by the Sun.
Comparing data from different
instruments aboard the trailblazing
spacecraft,
mission
scientists
determined the probe crossed the
outer edge of the heliosphere on
Nov. 5. This boundary, called the
heliopause, is where the tenuous,
hot solar wind meets the cold,
dense interstellar medium. Its twin,
Voyager 1, crossed this boundary in
2012, but Voyager 2 carries a working
This illustration shows the position of NASA’s Voyager 1 and Voyager 2 probes, outside of the
instrument that will provide first-ofheliosphere, a protective bubble created by the Sun that extends well past the orbit of Pluto.
Credits: NASA/JPL-Caltech
its-kind observations of the nature of
this gateway into interstellar space.
Voyager 2 now is slightly more than 11 billion miles (18 billion kilometers) from Earth. Mission operators still can
communicate with Voyager 2 as it enters this new phase of its journey, but information – moving at the speed of
light – takes about 16.5 hours to travel from the spacecraft to Earth. By comparison, light traveling from the Sun
takes about eight minutes to reach Earth.
The most compelling evidence of Voyager 2’s exit from the heliosphere came from its onboard Plasma Science
Experiment (PLS), an instrument that stopped working on Voyager 1 in 1980, long before that probe crossed the
heliopause. Until recently, the space surrounding Voyager 2 was filled predominantly with plasma flowing out from
our Sun. This outflow, called the solar wind, creates a bubble – the heliosphere – that envelopes the planets in our
solar system. The PLS uses the electrical current of the plasma to detect the speed, density, temperature, pressure
and flux of the solar wind. The PLS aboard Voyager 2 observed a steep decline in the speed of the solar wind
particles on Nov. 5. Since that date, the plasma instrument has observed no solar wind flow in the environment
around Voyager 2, which makes mission scientists confident the probe has left the heliosphere.
In addition to the plasma data, Voyager’s science team members have seen evidence from three other onboard
instruments – the cosmic ray subsystem, the low energy charged particle instrument and the magnetometer – that
is consistent with the conclusion that Voyager 2 has crossed the heliopause. Voyager’s team members are eager
to continue to study the data from these other onboard instruments to get a clearer picture of the environment
through which Voyager 2 is traveling.
“There is still a lot to learn about the region of interstellar space immediately beyond the heliopause,” said Ed
Stone, Voyager project scientist based at Caltech in Pasadena, California.
Together, the two Voyagers provide a detailed glimpse of how our heliosphere interacts with the constant
interstellar wind flowing from beyond. Their observations complement data from NASA’s Interstellar Boundary
Explorer (IBEX), a mission that is remotely sensing that boundary. NASA also is preparing an additional mission
– the upcoming Interstellar Mapping and Acceleration Probe (IMAP), due to launch in 2024 – to capitalize on the
Voyagers’ observations.
“Voyager has a very special place for us in our heliophysics fleet,” said Nicola Fox, director of the Heliophysics
Division at NASA Headquarters. “Our studies start at the Sun and extend out to everything the solar wind touches.
To have the Voyagers sending back information about the edge of the Sun’s influence gives us an unprecedented
glimpse of truly uncharted territory.”
While the probes have left the heliosphere, Voyager 1 and Voyager 2 have not yet left the solar system, and
won’t be leaving anytime soon. The boundary of the solar system is considered to be beyond the outer edge of
the Oort Cloud, a collection of small objects that are still under the influence of the Sun’s gravity. The width of the
Oort Cloud is not known precisely, but it is estimated to begin at about 1,000 astronomical units (AU) from the Sun
and to extend to about 100,000 AU. One AU is the distance from the Sun to Earth. It will take about 300 years for
Voyager 2 to reach the inner edge of the Oort Cloud and possibly 30,000 years to fly beyond it.
The Voyager probes are powered using heat from the decay of radioactive material, contained in a device called
a radioisotope thermal generator (RTG). The power output of the RTGs diminishes by about four watts per year,
which means that various parts of the Voyagers, including the cameras on both spacecraft, have been turned off
over time to manage power.
“I think we’re all happy and relieved that the Voyager probes have both operated long enough to make it past this
milestone,” said Suzanne Dodd, Voyager project manager at NASA’s Jet Propulsion Laboratory (JPL) in Pasadena,
continued on page 8

SCAS Research Training Program Update
by Gloria Takahashi

SCAS RTP 2018-19
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Since 1980 the Southern California Academy of Sciences Research Training Program (SCAS RTP) has continually
engaged and supported research projects of students from high schools Los Angeles, Orange, and San Diego
Counties. Based on the strength of their submitted applications, 20 students were chosen to work collaboratively
on their research with mentors assigned through the RTP for the 2018-19 school year. Mentors affiliated with various
research institutions volunteer their time to guide the students one-on-one, and are pivotal to the success of the
students and RTP. The diverse research interests represented include investigations in the natural & physical sciences,
technology, engineering, and mathematics. Representative of the kind of research being fostered through the RTP
is that of Amrita Moturi, a junior at Torrey Pines High School in San Diego, who was selected to continue her research
begun last year with mentor Yo Suzuki at the J. Craig Venter Institute in La Jolla. Amrita’s research explores “the areas
of Synthetic Biology and related application of Machine Learning.” SCAS is extremely proud of the students’ interest
in participating in an extra-curricular activity that fills their lives with discoveries and interaction with like-minded
students.
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SCAS RTP Participants to Present at
American Junior Academy of Science Meeting Feb 2019
Ten students will travel to Washington D.C. February 13-17, 2019 to represent SCAS at the national meeting of the
American Junior Academy of Science (AJAS). The student representatives were chosen on the merits of their written
papers and poster presentations at the 2018 SCAS Annual Meeting held at Cal Poly Pomona. They are: Stanley Liu
(Arcadia High School, Arcadia), Samuel Buckley-Bonanno (Harvard-Westlake School, Los Angeles), Jade Hiraki Morris
(John A. Rowland High School, Rowland Heights), Emily Wesel (Harvard-Westlake School), Alison Cover (Troy High
School, Fullerton), Patrick Liu (University High School, Irvine), Tai Michaels (North Hollywood High School, North
Hollywood), Patrick Kim (North Hollywood High School), Myoungjun (Jun) Yun (University High School), and Sidonie
Horn (Culver City High School, Culver City).
Also chosen but unable to attend are Armando Garcia and Taj Huerta-White, both from Bravo Medical Magnet
High School in Los Angeles. Parent and head chaperone, Ms. Maria Cover, and co-chaperone Kimo Morris (who also
serves on the SCJAS Committee) will accompany the students. The AJAS national meeting will give students from
40 affiliated state science Academies the opportunity to share results of their research in formal talks and poster
presentations. The AJAS national meeting will be held in conjunction with the Annual Meeting of the American
Association for the Advancement of Science (AAAS). With 280 affiliate societies, AAAS is the largest professional
general science organization in the country and publishes the journal SCIENCE.

RTP Research Summary: Alison Cover
by Alison Cover, RTP Participant

For more information about the RTP program, or if you
have (or know) a student who might be interested in
participating, please contact
RTP Program Coordinator Gloria Takahashi at
myopick@aol.com.
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Right: From left to right, Homam Jamal (CSUF Bio Lab Supervisor and
graduate student), Alison Cover, and Dr. Kristy Forsgren.
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Above: Dr. Kristy Forsgren (left) of the CSU Fullerton Department of
Biological Science, mentors Alison Cover, formerly of Troy High School in
Fullerton, as she works in the CSUF Biology Lab.
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My research focused on reproduction in Rockfish. My study examined whether male blue rockfish (Sebastes
mystinus) have blood vessels in their bladders to transport pheromones from the testis to the urinary bladder for release
during courtship to attract a mate.
Working in Dr. Forsgren’s Fish Reproductive Biology lab, I learned how to make slides for study (sectioning tissue
and staining slides), photographed the slides in the microscopy lab using a light microscope, and studied the images
using computer programs like Q Capture and ImageJ to count the vessel densities. Then I analyzed the data.
I enjoy research because it gives me an opportunity to explore my curiosity about the natural world. It allows me to
ask questions, investigate, and discover answers. With research, I have the freedom to explore the unknown. Answers
are not black and white. I can interpret the data and draw conclusions that add to a growing body of knowledge.
I am thankful to SCAS for giving me the opportunity to be an RTP student. I enjoyed the SCAS college visits, the lab
tours and science lectures. I was able to experience first hand what a career in scientific research would be like. With
help from my mentor and the SCAS lecturers, I learned how to write a proper scientific paper, prepare a poster of my
results, and present my poster at a professional scientific meeting. I enjoyed meeting some of Dr. Forsgren’s colleagues,
and working alongside graduate and undergraduate
students in the Biology lab at the college. I developed lab
skills I will need both in college, and in the profession. I
am extremely grateful to have learned and practiced them
as a high school student. I am thankful to Dr. Forsgren
for not only mentoring me for my SCAS project, but also
for encouraging me to apply to the university. I will be
attending California State University, Fullerton in August
2018, and have declared Biological Science as my major.

Voyager 2 in Interstellar Space, cont...
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California. “This is what we’ve all been waiting for. Now we’re looking forward to what we’ll be able to learn from
having both probes outside the heliopause.”
Voyager 2 launched in 1977, 16 days before Voyager 1, and both have traveled well beyond their original
destinations. The spacecraft were built to last five years and conduct close-up studies of Jupiter and Saturn.
However, as the mission continued, additional flybys of the two outermost giant planets, Uranus and Neptune,
proved possible. As the spacecraft flew across the solar system, remote-control reprogramming was used to endow
the Voyagers with greater capabilities than they possessed when they left Earth. Their two-planet mission became a
four-planet mission. Their five-year lifespans have stretched to 41 years, making Voyager 2 NASA’s longest running
mission.
The Voyager story has impacted not only generations of current and future scientists and engineers, but also
Earth’s culture, including film, art and music. Each spacecraft carries a Golden Record of Earth sounds, pictures and
messages. Since the spacecraft could last billions of years, these circular time capsules could one day be the only
traces of human civilization.
Voyager’s mission controllers communicate with the probes using NASA’s Deep Space Network (DSN), a global
system for communicating with interplanetary spacecraft. The DSN consists of three clusters of antennas in
Goldstone, California; Madrid, Spain; and Canberra, Australia.
The Voyager Interstellar Mission is a part of NASA’s Heliophysics System Observatory, sponsored by the
Heliophysics Division of NASA’s Science Mission Directorate in Washington. JPL built and operates the twin Voyager
spacecraft. NASA’s DSN, managed by JPL, is an international network of antennas that supports interplanetary
spacecraft missions and radio and radar astronomy observations for the exploration of the solar system and the
universe. The network also supports selected Earth-orbiting missions. The Commonwealth Scientific and Industrial
Research Organisation, Australia’s national science agency, operates both the Canberra Deep Space Communication
Complex, part of the DSN, and the Parkes Observatory, which NASA has been using to downlink data from Voyager
2 since Nov. 8.

This article first appeared on NASA’s website (www.nasa.gov)
Written by Dwayne Brown / Karen Fox, NASA Headquarters, Washington, DC, and Calla Cofield, Jet Propulsion
Laboratory, Pasadena, CA
Last Updated: Dec. 11, 2018
Editor: Sean Potter

Saturn’s Rings Raining Away, cont...
complete surprise,” said Connerney. “We identified Enceladus and the E-ring as a copious source of water as
well, based on another narrow dark band in that old Voyager image.” The geysers, first observed by Cassini
instruments in 2005, are thought to be coming from an ocean of liquid water beneath the frozen surface of the
tiny moon. Its geologic activity and water ocean make Enceladus one of the most promising places to search
for extraterrestrial life.
The team would like to see how the ring rain changes with the seasons on Saturn. As the planet progresses
in its 29.4-year orbit, the rings are exposed to the Sun to varying degrees. Since ultraviolet light from the
Sun charges the ice grains and makes them respond to Saturn’s magnetic field, varying exposure to sunlight
should change the quantity of ring rain.
The research was funded by NASA and the NASA Postdoctoral Program at NASA Goddard, administered by
the Universities Space Research Association. The W.M. Keck Observatory is operated as a scientific partnership
among the California Institute of Technology, the University of California, and NASA, and the data in the form
of its files are available from the Keck archive. The authors wish to recognize the significant cultural role and
reverence that the summit of Mauna Kea has within the indigenous Hawaiian community; they are fortunate
to have the opportunity to conduct observations from this mountain.
This article first appeared on the NASA’s website (www.nasa.gov)
Written by Bill Steigerwald / Nancy Jones, NASA Goddard Space Flight Center, Greenbelt, Maryland
william.a.steigerwald@nasa.gov / nancy.n.jones@nasa.gov
Last Updated: Dec. 18, 2018
Editor: Bill Steigerwald

Red Wolf Resurgence, cont.
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Several had more than 40 percent ancestry. One had as
just a coyote.’ And then, ‘Oh my god, we got
much as 100 percent red wolf ancestry, according to one
something here!’”
analysis method.
Studying tissue samples from two roadkill
“There’s a common conception that if you don’t
samples — and genetics taken from one
manage the red wolf very closely in the wild it will just
dirty scalpel — they found red wolf “ghost
totally hybridize out of genomic existence,” said TWS
alleles” present. Although the researchers did
member Kristin Brzeski, assistant professor in Michigan
not measure the ancestry percentages, they
Technological University’s School of Forest Resources and described a “surprising amount of allele sharing
Environmental
with the
Science and a
captive
co-lead author
breeding
on the study of
population of
the Galveston
red wolves,”
canids
far more than
published in the
with coyotes
journal Genes.
or other
“I think
canids.
what’s really
The
important
findings
and maybe
suggest that
surprising to
these hybrids
some people,”
could offer
Brzeski said,
additional
“is that there’s
genetic
something
variation
behaviorally or
for red wolf
physically that
reintroduction
is allowing red
efforts,
wolf genetics
researchers
Canids believed to be coyotes show evidence of red wolf genes on
to persist in the environment
said. But federal policies
Galveston Island in Texas. ©Ron Wooten Photography
with zero management. I think
for protecting hybrid
that’s really important for
populations under the
moving forward with red wolf conservation. With minimal Endangered Species Act aren’t well spelled
management we can probably help red wolf genes persist out. The authors of both papers urged more
in the wild effectively.”
protections for hybrids that could play a critical
Co-lead author Elizabeth Heppenheimer, an ecology
role in maintaining an imperiled species’ genetics.
and evolutionary biology graduate student at Princeton
“There is a need to consider adopting a
University, said their team was studying canid genetics
hybrid policy for endangered and threatened
broadly and kept hearing about supposed coyotes
species,” Murphy said.
on Galveston Island that resembled red wolves. The
He believes the findings also support
researchers were skeptical at first, she said, despite some
arguments that the red wolf is a distinct
convincing photos.
species, due to the persistence of its genes after
“We were genuinely surprised,” she said. “I was doing
generations of coexistence with coyotes and
the initial analysis with a few other animals that had been interbreeding.
flagged as potentially weird and I was like, ‘just a coyote,
David Frey is an editor at The Wildlife Society.
Contact him at dfrey@wildlife.org with any
questions or comments about his article.

The Last Word
The editorial board of the Smilodon (in consultation with the SCAS Board of Directors) have modified this
newsletter’s production schedule. As of January 1, 2019, The Smilodon will be published twice annually:

Spring and Winter

Deadlines for Spring issue:
		Receipt of articles/input: 						March 15
		
Draft Smilodon to Board for review:					
April 1
		
Board comments on Draft Smilodon to editor: 				
April 8
		Smilodon distributed to membership: 					April 15
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Address correction requested
Southern California Academy of Sciences
900 Exposition Boulevard
Los Angeles, California 90007
(213) 744-3384
http://www.scas.nhm.org/
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If you have any questions or concerns about this schedule, or better yet, if you have content to provide (this
can be an abstract of a paper or presentation you are working on, an idea you want to share or receive feedback
on, an essay on a field experience that was singular and noteworthy, a particularly good photo you want to
share...), please contact sgraff@psomas.com or bblood@psomas.com. Thank you!
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Deadlines for Winter issue:
		Receipt of articles/input: 						October 15
		
Draft Smilodon to Board for review:					
November 1
		
Board comments on Draft Smilodon to editor: 				
November 8
		Smilodon distributed to membership: 					December 15
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To facilitate this schedule, the following deadlines for receipt of articles/input/photographs/etc. will be
adhered to.

