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BACTERIA BACK FROM
THE BRINK

Microbes can live for tens of
thousands, if not millions, of years
inside fluid inclusions in salt
crystals. What can such microbes
tell us about ancient life on Earth?
And could similar microbes also be
living on other planets?
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THE RISE OF COMMUNITY
REMOTE SENSING

Remote sensing has revolutionized
science and Earth monitoring, but it
fails to collect data at the hyper-local
level. That's where the community
comes in, using technology such

as smartphones, GPS devices and
digital cameras to relay information
to scientists.

Erin Wayman

ON THE COVER: Brian Schubert collects samples in Saline Valley, Calif. Photo is by Michael Timofeeff.
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The latest national assessment of science education

in the U.S. appears to offer little hope for our next
generation of scientists. But maybe we can use insights

from the results to improve our schools.
Ann Benbow

GEOLOGIC COLUMN

THE HUMBLE MECHANICAL PENCIL: IT WORKS

In a world of fancy electronic devices and designer pens,
the mechanical pencil is still a geologist’s best friend.
Lisa A. Rossbacher

DEPARTMENTS

4

FROM THE MANAGING EDITOR

6 LETTERS: PERSPECTIVES FROM READERS

64

68
69
70

73

77
78
80

DOWN TO EARTH WITH
GLACIAL GEOLOGIST AND ARMY NATIONAL GUARDSMAN
SGT. ALEXANDER STEWART

GEOMEDIA
Books: Zombie Science? New Madrid and
“Disaster Deferred”

On the Web: Tracking Hazards in Real Time
Books: On the Shelf: “The Artist and the Scientists”

CROSS-SECTION: A PUZZLE
WHERE ON EARTH?

BENCHMARKS
April 9, 1895: James Edward Keeler Confirms
Saturn’s Rings Not Solid

EARTH PRODUCT SPOTLIGHT

GEOMARKETPLACE
CLASSIFIEDS: CAREER OPPORTUNITIES

ON THE WEB AT www.earthmagazine.org



WS Notes « NeWS NOteS « News Notes « news Notes « NeEWS Notes « News Notes » News Notes « News r

TRACKING DINOSAURS

THROUGH NEW JERSEY HOUSING DEVELOPMENTS

etired high school science teacher
Chris Laskowich picks through the
rubble left behind from a previous
day’s blasting at an old basalt quarry that is
now a condominium tract in northern New
Jersey. He flips over small pieces of red shale
and sandstone and examines the exposed
sides of rocks too heavy to move. Within
minutes, he sees the outline of something

fascinating: a dinosaur footprint.

Below: Refuse pile at the condo development with
the New York skyline in the background. Amateur
paleontologists Howie Cohn (middle) and Henry
Vila (bottom) excavate tracks at the development.
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Track of Batrachopus, a crocodile-like reptile.

It's a 33-centimeter-long Eubrontes giganteus track, a trade-
mark footprint from the Early Jurassic period. Laskowich calls
the New Jersey State Museum to report the find, left behind
about 200 million years ago. The footprint, along with its three-
ton host rock, is now on display on the museum’s front lawn in
Trenton — ceremoniously loaded on a truck and moved to its
current resting place last October following a press conference
to announce the find, orchestrated by K Hovnanian Homes,
the developer building townhouses on the site.

This site “really is unique in the world,” says Paul Olsen, a
paleontologist at Columbia University’s Lamont-Doherty Earth
Observatory who has done research at the quarry. It's one of
the few places on the planet where scientists can study how
life at the Triassic-Jurassic boundary began to rebound from
the mass extinction event that marked the beginning of the
age of dinosaurs. “There’s nowhere else where you can walk
up and put your hand on the very earliest, large theropod
dinosaur layers,” he says.

Laskowich’s discovery is just one of many fossil footprints
that have been unearthed at this quarry over the past 50 years
— and may be among the last, as the site is privately owned and
under development. There are no laws protecting paleontologi-
cal finds in New Jersey and rarely does a project get halted for
them in the Garden State, although researchers have lauded K
Hovnanian for its cooperation. For now, the old quarry remains
the province of salvage paleontology. As blasting and excava-
tion continue, teams of mostly amateur fossil hunters and a few
researchers are allowed in during off-hours — a cold Saturday
afternoon, a Wednesday night long after the sun has set — to
recover tracks that tell a rare story.
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[This site] is one of the few
places on the planet where
scientists can study how life at
the Triassic-Jurassic boundary
began to rebound from the mass

extinction event that marked
the beginning of the age of

dinosaurs.

- Paul Olsen,
Lamont-Doherty Earth Observatory

. Left and above: Microbiologist and
. amateur paleontologist John McCauley
excavates dinosaur tracks at the site.
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Retired science teacher and amateur paleontologist Chris Laskowich points to where a trackway-
laden layer used to be; it's now buried under the development.

At the quarry, over the past 50 years, researchers
have identified hundreds of tracks from the croco-
dilian ancestor Batrachopus and three dinosaurs:
Eubrontes giganteus, Grallator and Anchisauripus —
all carnivorous theropods. Herbivores are absent.
The fact that only these four types of tracks have
been found at the site is “probably related to the
fact that the ecosystem was so decimated that the
animals running around weren't really living on a
terrestrial ecosystem; they were living on an aquatic
one,” even though they weren't aquatic animals,
Olsen says.

One thing is clear, Olsen says: “These prints are
occurring just after the mass extinction — perhaps
just thousands of years after. That's ultimately what
makes this site so important.”

“These tracks probably mark the oldest occur-
rences of Eubrontes giganteus anywhere in the
world,” he adds.

Preserving the site is an expensive cause both initially and

in the long term.

- William Gallagher, Rider University

The political scene

Mining companies began to drill down into the
Orange Mountain basalt — part of the Watchung
lava flows that separated Africa from North America
during the breakup of Pangaea — in the mid-20th
century. The companies were looking for asphalt to
build the beginnings of New Jersey’s vast network
of highways.

Their excavations uncovered the shale and
sandstone layers of the Passaic Formation in the
Newark Supergroup that were laid down before
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the lava smothered them. When the dinosaur tracks
were discovered about a meter down into these
strata in the 1960s, collectors and researchers —
including Laskowich — poured in to study them,
always maintaining a rapport as quarry ownership
changed hands multiple times, Laskowich says. The
amicable working relationship resulted in large pri-
vate collections as well as displays and full storage
rooms at the state museum.

In the mid-2000s, long after quarrying operations
had ceased, K Hovnanian Homes, New Jersey’s
largest developer, purchased the property — with
its postcard views of New York City — to build
townhomes. Collectors continued to work the site
while the company completed the first phase of its
project there through 2008. When work was halted
(largely because of the recession), some of the fossil
hunters saw an opportunity to take action.

In November 2009, microbiologist and hobbyist
fossil hunter John McCauley started an online peti-
tion to preserve the site — particularly a wall in the
northeastern corner with an accessible exposure
of the track layer. He and others thought the wall,
at the least, could be absorbed into an adjacent
county park. McCauley gathered more than 2,300
signatures, but it wasn't enough, and construction
continued as planned. In August 2010, the wall
McCauley had fought to preserve was covered in
a thick layer of sediment recycled from other areas
in the quarry.

Part of the reason the petition was unsuccessful,
says William Gallagher, a paleontologist at nearby
Rider University and author of “When Dinosaurs
Roamed New Jersey,” is that no local politicians
championed the preservation — such political
pressure can go a long way. Furthermore, he adds,
preserving the site is an expensive cause both ini-
tially and in the long term.
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There are no laws protecting paleontological finds in New Jersey
and rarely does a project get halted for them in the Garden State.

Asdevelopment continues this spring, Laskowich
and McCauley, along with former New Jersey
Paleontological Society chief Howie Cohn and
New Jersey State Museum research associate Gary
Vecchiarelli and others, load their cars with sledge
hammers, chisels, crowbars and power saws for off-
hours field trips, which K Hovnanian still allows.

McCauley says he keeps detailed trip reports and
calculates potential “hot spots” — places where
tracks are bound to be found — based on where the
developers have recently excavated and on his own
knowledge of the strata. The Passaic Formation dips
further underground as it runs from the northeast
to the southwest, he says, so foundation excavations
in the right location could pay off. Such field trips
are likely to continue as long as development hasn’t
completely buried access to the trackways (which it
may eventually do). Until that happens, it’s likely
the hobbyists will try to find a way to collect fossil
tracks at the site, and Olsen hopes to collect more
core samples of the basalt. But in the meantime, the
museum is working on a report on what they’ve
recovered that they will give to K Hovnanian, says
David Parris, curator of the state museum.

The “amateurs” deserve much of the credit for
the recovery and for providing the foundation for
any resulting science, Parris says. The volunteers
have turned up several important tracks, but the
museum has been selective in the samples it keeps.
Even so, its collection has been overwhelmed. “My
office is full of rocks, my lab is full of rocks,” he
says. But, he adds, the rocks will all be interpreted
before they’re put on display at the museum or in
the lobby of the townhouse complex.

The tracks that don't get exhibited in either
of those places will hopefully find a home in a
new museum called the New Jersey Track and
Trace Museum, which McCauley is setting up.

gazine.org | www.earthmagazine.org

Batrachopus
track.

The museum, McCauley says, will show off what
he and others have collected from various locales
throughout the state.

In the meantime, Olsen, Parris and other research-
ers are still asking questions about the tracks that
have been recovered over the years. They want to
know whether the prints and their assorted shapes
and sizes represent different species, or if they're
just growth variations. Olsen says he is preparing
a detailed description of the quarry and its fossils
for publication, and hopes in the near future to
lead study groups out there to see what's left of an
end-Triassic ecosystem.

Kristina Fiore

Amateur paleontologists excavate tracks as
development of the condo complex continues.
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