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P ONTOLOG Y

TALES

][rom the

TAR PITS

“Speak to the earth, and it shall teach thee.” Job 12:7-8

BY SHARON ELAINE THOMPSON

Note: Work on the summer 1989 dig at the La Brea Tar Pits was described in the October
1989 Lapidary Journalin “Tomb of Tar” by the author. Now we take a look at what
studying the finds has revealed.

—

Frieze around the George C. Page Museum shows life around the La Brea ‘‘Tar Pits’’

during the Pleistocene. A saber-tooth cat feasts on a mammoth-that has perished in
the asphalt. Entrapment episodes like this probably took place only about once a

decade.

Mz.ny a fossil collector has stared

at a specimen and wished it could
speak. At the world-renown Rancho
La Brea “Tar Pits,” paleontologists
are asking relentless questions of the
black-stained earth. And they are
getting some interesting answers.

Two things make the asphalt de-
posits at Rancho La Brea unique: the
unparalleled preservation of the
specimens and the sheer number of

late Pleistocenc fossils found there.
First of all, oil from the deposits has
penetrated even down to the molec-
ular structure of the bones, preserv-
ing them so perfectly the animal
might have died yesterday. Scien-
tists can examine not only the ami-
no acids and DNA of extinct animals,
but what they had for lunch before
they died. The smaller microfossils of
animals and plants have a great deal to
tell about the Ice Age environment.

Behavioral Clues

Even with this kind of preserva-
tion, researchers would not be able
to tell much about the Pleistocene
environment, or the animals’ behav-
ior or social structure if there were
only a few sample fossils. But at the
George C. Page Museum, which
houses the La Brea specimens, the
storage room holds rows of seven-
foot-high shelves filled with teeth,
skulls, vertebrae, femurs, and ulnas
— approximately 4 million individ-

Aapnipabuaiieg Aq 010yd

This saber-tooth cat, on exhibit at the
George C. Page Museum, is ‘‘all
thumbs.”’
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ual specimens altogether. With so
many fossils on hand, scientists have
begun to see patterns, gaining sur-
prising insight into the social behav-
ior of many of the extinct animals.
Teeth told George Jefferson, As-
sistant Curator at the Los Angeles
County Museum of Natural History
and head of their Rancho La Brea
section, that the extinct bison (Bi-
son antiguus) migrated seasonally
in and out of the plains. He exam-
ined the jaws and teeth of 288 ani-
mals and noticed there were a lot of
young bison, but that their ages
were curiously consistent: zero or
so many years plus a couple of
months — ages 2-4 months and 14-
16 months, for example — but none
outside this year-plus-a-few-months
range, such as eight months. Appar-
ently, they arrived a couple of
months after each years’ births and
left a couple of months after that. If
the herds had been permanent Ran-

Of Saber-tooth Toes. ..
Paleontologists are a pretty shrewd
lot. Like fossil-hunting Sherlock Hol-
meses, they can make remarkable
deductions based on just a few,
seemingly disconnected clues. And a
good thing, tog, since that’s often all
they have to work with. But some-
times the best they have to work with
can lead them astray. Such was the
“Case of the Saber-tooth’s Toes.”

The Rancho La Brea “Tar Pits” in
Los Angeles, California, have pro-
duced more saber-tocth cats than
any other deposit in the world (Lap-
idary Journal, October 1989). The
fierce predators were drawn into the
area when hapless animals were
trapped in the asphalt. Competition
was intense, and the predators them-
selves often became the trapped
prey. Their bodies decomposed and
the bones were scattered around,
some sinking into the asphalt-filled
depressions.

Far this reason paleontologists at
La Brea usually work with dismem-
bered bones. In fact, the saber-tooth
cats on exhibit at the George C. Page
Museum of La Brea Discoveries are
all created from the bones of differ-
ént animals — often as many ani-
mals as there are bones in the speci-
men. The cats all have immense
paws, tipped by five huge claw

cho La Brea residents, there would
have been a more even, year-round
distribution of ages.

Microscopic examination of plant
material preserved in the cavities of
the bisons’ teeth showed they had
been munching on desert grasses.
“Grass fossils are unknown from La
Brea,” says Jefferson. “So I was kind
of surprised to find grasses in these
teeth.” When he checked, he found
the grasses were all from the mar-
gins of California deserts. His “work-
ing hypothesis” is that the animals
moved to the best food sources,
wandering into La Brea in late
spring. He still doesn’t know where
they went from there to spend the
summer and the fall.

Making a case from small clues
takes patience. And not all paleon-
tologists interpret the clues the
same way. Laughs Christopher Shaw,
Collections Manager at the Page Mu-
seum, “Part of the fun of being a

sheaths, each of which at one time
held an equally huge claw. (One
would not expect anything less of an
animal named Smilodon fatalis.) Un-
til recently the specimens represent-
ed the best knowledge scientists had
about the saber-tooth's tootsies.

In 1975, though, when ground was
broken to build the Page Museum
deposit was ds.scovered Thls ong
was flat, and enly about twe feet
thick. Most intriguing of all was the
fact that many of the animals in it
were virtually undisturbed, their skel-
etons mere or less in one piece. Pale-
ontologist Eric Scott explains that the
animals may have died during a se-
vere drought. At such times, when
animals perish by the hundreds,
scavengers cannot eat everything.
There is such a glut they don’t have
to fight aver the bones, and even the
animals they do eat are rarely com-
pletely devoured.

Among the specimens in the de-
posit was a skeleton of a complete
saber-tooth cat with its paws intact.
Labaratory researchers saw with sur-
prise that the inside claw on the foot
was indeed enormous. But the claws
diminished dramatically in size as
they moved to the outside of the foot.
So actually, puns Shelley Cox, Labo-
ratory Supervisor, the specimens on
exhibit “are all thumbs.”
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paleontologist is that you get to ar-
gue with people about how it really
was.”

One animal that excites its share
of controversy and speculation is
the saber-tooth cat (Smilodon fata-
Iis), which has no modern counter-
part among the great cats. Larger
than a modern lion, this saber-tooth
cat was heavily built through the
chest, shoulders and forelimbs, lead-
ing at least one past researcher to
conclude that its hind legs were al-
most useless. Because a number of
fossils show signs of injury, Chester
Stock, who did much of the original
work at La Brea, speculated that in-
jured animals came to the asphalt
deposits because they could survive
only by scavenging. Others theorize
the cat used its gigantic canines to
deliver a fatal throat bite to its prey.

But the portrait of the saber-tooth
that Shaw and others are now paint-
ing is strikingly different. First of all,
there would have been too few
trapped animals to support one in-
jured, scavenging saber-tooth, much
less a whole population of them. Al-
though thousands of animals have
been found at La Brea, the pits
trapped Pleistocene fauna for
25,000 years. Shaw estimates only
about 10 animals were trapped ev-
ery decade, all of them most likely
victims of the same entrapment epi-
sode. (An entrapment epsiode oc-
curred when a large herbivore such
as a bison, camel, giant ground sloth,
or mammoth became trapped,
drawing in a number of predators
and scavengers.)

So instead of languishing at the
edge of the asphalt deposits, the sa-
ber-tooth was an active and efficient
predator. But unlike other cats,
Shaw does not believe Smilodon
used its sabers for stabbing into the
throat. By doing so, the cat would
have risked breaking a canine on its
prey’s neck bones. Losing its pri-
mary weapon would have reduced
its ability to hunt successfully. At the
very least, constant contact with
bone would have worn the serra-
tions off the canine edges. But many
of the sabers in the collection are in
nearly perfect condition, says Shaw,
and show no unusual signs of wear.
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Instead Shaw believes the saber-
tooth struck at the soft belly of an
animal where there would have
been little risk of breaking its ca-
nines. He and Fred Heald, a retired
surgeon and now a volunteer at the
Page Museum, think the damaged
bones in the collection support this
theory.

Some injuries, due to what Heald
has termed “chronic misuse,” oc-
curred during the saber-tooth’s day-
to-day efforts to survive. Strains and
pulled ligaments produce a small
amount of internal bleeding. The
body responds by producing bone
to strengthen the weakened area. If
the animal continues to put strain
on the same area, the repeated injur-
ies become evident in thickened
spots on the bone.

Heald found that these injuries
were common in the forelimbs
along the muscles used to rotate the
paws and wrists; at both the front
and back ends of the ribs, from im-
pact with the prey animal; in the
neck and lower back, where verte-
brae fused due to constant compres-

sion and twisting; and in the hind
legs along the muscles of extension,
the ones the cat would use while
leaping,

Heald and Shaw think that after a
short run, the cat would leap onto a
young mammoth or other prey, its
chest slamming into the animal, its
spine compressing with the impact
(much like a football player’s today ).
It would grapple with the animal,
perhaps balancing on its hind legs
causing its lower back to twist as the
prey struggled. With its powerful
forelegs the saber-tooth would then
pull the animal over, exposing its
belly. Using eight-inch long sabers, it
would open an enormous wound in
the animal’s side.

If the prey was a young marn-
moth, about this time its mother
would be coming to the rescue. If
the cat did not get out of the way
quickly, it might be maimed or
killed by the elephant. So it probably
retreated tactfully to wait for the
young one to die and the adults to
move off before going in to feed.

Sometimes, though, Smilodon
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was not fast enough when its victim
fought back by kicking, tossing, or
stepping on it. This shows up in the
collection as broken or dislocated
bones, and extensive bleeding re-
sulting in widespread bone build-up.
Amazingly these injuries did not al-
ways kill the animal. Although un-
doubtedly in a great deal of pain,
they often managed to heal and sur-
vive, sometimes living as long as two
or three years more. (Heald points
out that bone-on-bone wear in a hip
socket could result only if the ani-
mal had been using the limb for a
while.) The only way these crippled
animals could have survived, say
Shaw and Heald, is if the saber-tooth
cat lived in prides like modern lions.

If studying the saber-tooth cat is
romantic, studying blowfly larvae is
considerably less so. But even the
lowly La Brea blowfly has a story to
tell.

When visitors first look into the
13-foot depth of Pit 91, the only ac-
tive excavation at La Brea, they as-
sume the asphalt deposits were
“bottomless.” Even earlier scientists’

conception of the pits was “kind of
cartoonish,” says Shaw. They envi-
sioned pools of tar in which the ani-
mals “sunk out of sight, the bubbles
coming up.”

But blowfly larvae found in one of
the skeletons show that the bones
sat on the surface for a while before
they were covered with asphalt. Eric
Scott, Chief Excavator for Pit 91, ex-
plains that blowflies lay their eggs
only when a carcass has reached a
certain stage of decomposition.

A Few Degrees of Warming

The tar pits were in full operation
at the end of the Pleistocene when
larger mammals such as the mam-
moth, saber-tooth, American lion,
and giant ground sloth became ex-
tinct. The causes of the extinction
are still hotly debated, but it scems
certain that one factor (the major
factor, according to Jefferson) was a
rapid rise in temperature of about
6°C (approximately 10° Fahrenheit).

That it was colder and wetter in
Los Angeles 11,000 years ago is con-
firmed by La Brea’s snails. Some of
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the species of stream-dwelling snails
trapped in the asphalt survive today
only in the colder lakes of the sur-
rounding mountains. Other tiny
mollusks are now found in wood-
lands far to the north where precipi-
tation is about 30 inches per year.
Coast redwoods and other cool,
moist-climate-loving trees lived in
the nearby Santa Monica Mountains.
Their wood and cones washed down
streams into the La Brea deposits.
But with the change in weather,
they, too, vanished from southern
California and exist now only in
higher latitudes and altitudes.
Another, though fainter, indica-
tion of the climatic change turned
up in the course of sorting the origi-
nal collection of fossils from La Brea.
Laboratory Supervisor, Shelley Cox,
found a bone she couldn’t quite
place. She gave it to Scott who iden-
tified it as a horse, and took on the
project of looking for more of the
same. Altogether now they have six
bones from at least three individual
horses. Scott believes it may turn
out to be one normally confined to

Call today for a catalog and a distributor near you.

L@13-888-3131

DIGITAL CARAT SCALE $365.00

o Six gram capacity e 30 carat capacity e
e Resolution 0.002 gram or 00.1 carat e
o Full-range tare ¢ Auto-zero function e
¢ Overload protection and indication e
o 12 volt adaptor or 9 volt battery e
e Low-battery warning ¢ One year guarantee e

800-552-3131

Albert Froidevaux & Sons, USA, Inc.,
8226 Marshall Drive, Lenexa, KS 66214

FAX 913-888-0170

AUSTRIAN CRYSTAL BEADS

PRICE PER PACKAGE (SAME SIZE - SAME COLOR)

Style #5000

4 mm
5 mm
6 mm
7 mm
8 mm
9 mm
10 mm
12 mm

All Colors Package Containes
(1 gross = 144 pcs.)

150.00 per pkg. 10 gross per pkg.
80.00 per pkg. 5 gross per pkg.

() 50.00 perpkg. | 21/2gross per pkg.
i 50.00 per pkg. 2 gross per pkg.
64.00 per pkg. 2 gross per pkg.
76.00 per pkg. 2 gross per pKg.
50.00 per pkg. 1 gross per pkg.
71.00 per pkg. 1 gross per pkg.

PRICE PER PACKAGE (SAME SIZE - SAME COLOR)

Style #5301 All Colors Package Contains
(1 gross = 144 pcs.)
4 mm 55.00 per pkg. 10 gross per pkg.
5mm ‘E 35.00 per pkg. 5 gross per pkg.
6 mm é 30.00 perpkg. | 21/2 gross per pkg.
7mm ‘7 32.00 per pkg. 2 gross per pkg.
8 mm 50.00 per pkyg. 2 gross per pkg.
10 mm 40.00 per pkg. 1 gross per pkg.
12 mm 5301 68.00 per pkg. 1 gross per pkg.
COLORS AVAILABLE:
Clear Crystal Tourmaline Green Capri Blue
Blk. Diamond (Grey) Golden Topaz Paridot
Aquamarine Lt. Smoky Topaz Lt. Rose
Lt. Sapphire Crystal Aurore Boreal Rose
Sapphire Lt. Amethyst Fuchsia
Jet (Black) Amethyst Lt. Siam (Red)
Jat A.B. Blue Montana Siam
Emerald Gresn Sapphire Color Hyacinth

168 Waverly Road,

Scarsdale, NY 10583 « Tel. (914) 636-0901

86

LAPIDARY JOURNAL, January 1990




PALEONTOLOGY

the Great Plains from Mexico to Al-
berta, Equus conversidens. But
studies are still underway.

E. conversidens was much smaller
and slenderer than the horse nor-
mally found at La Brea (Equus occi-
dentalis), although both animals
were similar to modern draft horses.
Some studies indicate slender-
boned horses tend to come from
more arid environments, while ani-
mals with heavier bones live in
moister regions. However, Scott
cautions that other factors, such as
changes in plant life or the interac-
tion between species, may have
been contributing to the replace-
ment of the larger horse with the
smaller one.

The most recent deposit found at
La Brea may pose more questions
than answers. It is shallow and tabu-
lar, unlike any other deposit. Mol-
lusks found there indicate it might
have been a seasonal pond into
which asphalt drained.

The specimens in it are also un-
usual. In the lower part of the de-
posit are the remains of several very
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young horses, but only one adult.
Because they are less impregnated
with asphalt than other specimens,
Scott believes they may have died
due to drought rather than entrap-
ment. Drought studies show that the
very young often die at sources of
water. Their mothers do not have
enough milk for them and they are
too young to eat anything else. Their
mothers, however, would still be
able to go on and find other sources
of food, which would explain the
lack of adult remains in the deposit.

In the upper part of the deposit
are the semi-articulated (found to-
gether) bones of a saber-tooth cat
and dire wolf. “The dire wolf was
face up, lying on its back. The saber-
tooth was right over the top of it
face down,” explains George Jeffer-
son. “The two skeletons were actu-
ally kind of intermixed as the bodies
decayed together. Now [ can’t think
of any way that you could do that
without having them in combat . . . .
What we've got here are these ani-
mals that died at each other’s
throats.”

Scott thinks the fact that the ani-
mals were found virtually intact is
further proof of drought conditions.
During drought, animals die by the
hundreds. Scavengers have more
than enough to eat and do not eat
everything or fight over bones. Un-
disturbed, the animals dry out in-
stead of decomposing.

Jefferson, however, disagrees. He
believes the struggle between the
dire wolf and saber-tooth cat may
have taken place in the thick mud of
the drying pond. The two may have
become mired and buried quickly,
protected from predators.

Today bioclogists take years to
piece together the complex behav-
ior and interactions of living ani-
mals. Paleontologists can never
hope to do more than open a few
small windows into the lives of the
extinct creatures they study. But the
possiblity of surprises and new dis-
coveries is what keeps them going.

Says Chris Shaw: “I don’t come to
work because I have four million
things to organize. I come to work
because I want to learn some
more. ... One of the neatest things
is when things start to make sense.
Sometimes it’s kind of scary, but
mostly it’s neat.” *
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