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Frontispiece 

Mounted skeleton of the Onion Creek Mosasaur, showing left side. The 
30-foot fossil is displayed on the entrance floor of the Texas Memorial 
Museum. 
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Introduction 

Near the end of the Age of Dinosaurs, at a time known to 
geologists as the late Cretaceous, giant sea lizards swam the shal
low seas covering 40 per cent of present day North America. 
These were mosasaurs (pronounced MOSE-uh-sawrs), preda
tory, aggressive creatures which were probably the closest 
natural approach to the mythical sea serpents that ever existed. 
Mosasaurs have been extinct for about 65 million years, but their 
petrified bones are common fossils in certain rocks in some parts 
of the world. The Texas Memorial Museum is fortunate to have 
several fine mosasaur specimens. The most spectacular is the 
skeleton of the Onion Creek Mosasaur presently displayed in 
Memorial Hall. It was dug out of the bank of Onion Creek in 
Travis County, Texas, about four miles from the Austin city 
limits. Its petrified bones were imbedded in the soft, light gray, 
chalky claystone known to geologists as the Navarro Formation. 
The animal belongs to one of the larger mosasaur species, tech
nically called Mosasaurus maximus. As mounted, the skeleton 
is 30 feet long, of which about 12 feet are tail. The head is 4 feet 
8 inches long and the jaws when fully opened have a gape of 
about 3 feet. 



Discovery and Excavation 

The Onion Creek Mosasaur was discovered in 1934 by Clyde 
Ikins and John P. Smith, University of Texas geology students 
who saw a fossil bone containing some teeth lying in the bed of 
the creek. A little preliminary digging revealed the presence in 
the chalky clay of a number of scattered bones, and it was de
cided to enlarge the excavation. The rock above the fossil was 
dug away, using first a pick and shovel and then as bones were 
approached, more delicate implements—awls, small hammers, 
chisels, whisk brooms, and paint brushes. By careful and pains
taking work the upper surfaces of some of the bones were exposed. 
Although petrified, the bones were fragile, badly cracked, and 
rotten. After exposure to the air, they tended to fall apart. To 
prevent this, the bones were painted with thin shellac as they 
were uncovered. More and more bones were exposed until at last 
excavation failed to reveal any more. At this stage most of the 
bones were still lying embedded in the rock which helped sup
port them. A trench was now dug around the specimen so that 
the bones were left resting upon a pedestal of undisturbed rock. 
Since the mass of bones was much too large to remove in one 
piece, ways were found to dig around some of the bones making 
several smaller "toadstool" pedestals each containing some part 
of the skeleton. 

The exposed surfaces of the bones, now coated with shellac, 
were covered with damp tissue paper which was tamped gently 
around the fossils. Strips of damp burlap cut from gunny sacks 
were next dipped into a thin mixture of plaster of Paris and 



wrapped several layers thick over the tops and around the sides of 
the pedestals. On larger pedestals, wooden splints were wrapped 
into this burlap bandage. When set, these plaster and burlap 
bandages formed a rigid cast over the bones which would hold 
them in place during the next step. After the top casts had hard
ened, the pedestals were carefully cut away at the base with ham
mer and chisel and the cast containing the upper part of the 
pedestal and its bones were turned over. Then the bottom was 
wrapped in the same fashion as the top. Thus the fossil, together 
with some of the surrounding rock, was at last completely encased 
in an envelope of plaster bandages similar to the cast that a doctor 
might put on a broken arm. Only now could the fragile specimen 
be transported to the museum without damage. 

All during the process of excavation the scientist in charge 
(a paleontologist) was making notes, sketches, and photographs 
of the specimen, and keeping a record of all parts that were 
found. Later, in the museum, this information would be needed 
for the work of reconstruction and scientific study that lay ahead. 
Fossils brought to museums without proper information are of 
little scientific interest. Only trained paleontologists can be cer
tain of making all the necessary records. Therefore, it is usually 
better to report the discovery of fossil bones to the nearest mu
seum or university than to try to dig up the specimen and take it 
in for identification. Fossil collecting is a job for experts! 



Reconstructing the Skeleton 

Once the mosasaur was received in the museum laboratory 
the time-consuming and tedious task of reconstruction could 
begin. Few people who visit museums to gaze at spectacular fossil 
skeletons have any idea of how much care, effort, and scientific 
study go into the preparation of the specimens. Sometimes years 
of work are required before a specimen can be presented to the 
public. Preparation of the Onion Creek Mosasaur took more than 
two years. 

At the beginning, a block of fossil bones wrapped in plaster and 
burlap was fastened to a table top. The upper part of the band
ages was cut away carefully so as not to disturb the bones inside. 
When the top of the cast had been removed the bones were found 
to be in the same condition as when they were last seen in the 
field. Some parts of the specimen required additional hardening 
and this was done by applying more shellac. When the fossil had 
become sufficiently strong, the technician (known as a prepara-
tor) began carefully removing the rock from around the bones. 
The tools he used included electrically powered hammers and 
grinders, hammer and chisel, scrapers, awls, needles, and in 
special cases even various acids and other chemicals. As rock 
was removed, it was swept away with a brush and the newly ex
posed bone treated with shellac. Since all fossil bones are broken 
to some extent, various kinds of glue and cements must be used to 
mend small fractures, and larger breaks are repaired with plaster. 
Fractures in big, heavy bones are usually repaired by drilling 
holes in opposite pieces and inserting wires or steel rods which 
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are then plastered into the bone. Specimens that have been prop
erly prepared can be handled, but even then only with great 
care because fossil bones always remain fragile. 

As with the Onion Creek Mosasaur, the palentologist usually 
has a general idea of the kind of fossil he has found, but only 
after the bones have been prepared in the laboratory can he 
make the detailed studies necessary to determine exactly what 
species of animal it is. Although the Onion Creek Mosasaur 
turned out to belong to a well-known species, the paleontologist 
might have discovered that the animal was a new species, never 
before recognized. He then would have made a more detailed 
study of the fossil and given the animal a name, but that is an
other story. 

When museum authorities decided to reconstruct and mount 
the mosasaur for display, the paleontologist and preparator re
assembled all parts of the skeleton in a natural position. As is 
usual with fossils, some parts of the Onion Creek Mosasaur had 
been lost before the skeleton was buried and some bones were 
destroyed by weathering before the discovery was made. Never
theless, enough bones were recovered to permit full reconstruc
tion of the skeleton (Fig. 1). Missing parts were molded in plas
ter and assembled in their appropriate places among the original 
bones. These included most of the paddle bones, some vertebrae, 
ribs, and various parts of the skull and jaws. Such reconstructions 
are based on other bones preserved in the skeleton, the same 
bones from other specimens, or are modeled from similar bones 
in the closest related species. This was easy in the case of the 
Onion Creek Mosasaur because several other specimens of the 
same species are known. These reconstructed parts are indicated 
in Fig. 2. Although the reconstructions have been colored to 
resemble the actual bones, a careful examination of the speci
men will reveal the parts that were preserved in the fossil. 

The paleontologist arranged all the bones in a lifelike posi
tion—a swimming pose was selected—and the preparator devised 
a way to support it. A framework of wood, steel, and wire, covered 
by a thin layer of plaster forms the base. The skull is held in 
position by a complicated structure of welded steel rods, and 



Fig. 2. Fossil skeletons are never complete. Some bones may be lost before 
the animal is buried; others are destroyed by weathering before discovery. 
In order to present a complete idea of the whole animal, missing parts may 
be restored in plaster, using as models corresponding bones of similar or 
related animals. In the drawing above (left side of mosasaur) shaded parts 
indicate actual bones recovered; parts not shaded are restored in plaster. 
Of course, since different bones are preserved on the other side, more 
actual bones of the animal were recovered than are shown in this view. 

the tail is supported by a heavy steel bar running through the 
centers of the vertebrae. This is the only mosasaur skeleton in 
any museum mounted in just this way. The final step in recon
struction of the Onion Creek Mosasaur was the coloring of the 
restored parts to resemble but not match the natural color of 
the fossil. This was not done to deceive the museum visitor, but 
only to make the specimen more appealing to the eye. 



When Mosasaurs Lived 

The interval in earth history known as late Cretaceous time 
lasted about 30 million years and ended about 65 million years 
ago. The map of the world in those ancient days would have 
appeared much different from the lands and seas of today, just 
as climates were completely different. In the Old World a wide 
seaway separated Europe and Asia from Africa and Australia; 
the present Mediterranean is a remnant of that sea. With what 
is now North America largely under water, the low-lying coastal 
regions from Texas to New Jersey were flooded, Florida did not 
exist, and water reached up the Mississippi Valley as far as 
southern Illinois (Fig. 3) . A wide seaway stretched from the 
Gulf of Mexico to the Arctic Ocean over what are now the plains 
and Rocky Mountain states and provinces of Canada. The Ap
palachian Mountains in the east and the Sierra Nevada in the 
west were dominant features of the ancient landscape, but 
neither the Rocky Mountains nor the Coast Ranges had been 
formed. There were no Great Lakes. The seas were shallow, 
rarely more than 600 feet deep, and great quantities of fine mud 
entered them from rivers. Thick deposits of limey mud and chalk 
formed in many places around the world. The chalk that forms 
the famed White Cliffs of Dover, as well as some of the white 
chalky rocks of Central Texas, were deposited at this time. 

The seas were inhabited by mosasaurs and many other strange 
creatures. Such were the plesiosaurs, great fish-catching reptiles 
with broad flat bodies, short tails, long, almost snake-like necks, 
tiny heads, and huge flippers. There were giant sea turtles with 
shells five feet across. One group of marine reptiles, the ichthyo-



Fig. 3. Map of North America as it would have been drawn during the 
time of the mosasaur. This was near the end of the Age of Dinosaurs in 
the late Cretaceous period, about 65 to 80 million years ago. The shaded 
areas were then flooded by shallow seas in which mosasaurs and other 
long-extinct sea monsters lived. 



saurs, had become so thoroughly adapted to a marine life that 
they resembled porpoises more than lizards. Fishes were of more 
familiar appearance, but some were much larger than their 
surviving relatives. A kind of herring grew to a length of almost 
15 feet. Skeletons of this Texas-sized "kipper" have been found 
near Dallas, and one is on display in the Texas Memorial Mu
seum. The coastal waters abounded in oysters of many kinds 
whose fossilized shells are common in the limestones and shales 
of Central Texas (the Cretaceous limestone used to build the 
Texas Memorial Museum is highly fossiliferous). Ammonites, 
distantly related to the chambered nautilus and squid of today's 
seas, were widespread. Parts of their coiled and often "orna
mented" shells are found as common fossils in some Central 
Texas rocks. 

Above the sea coasts flew the pterodactyls, a variety of weird 
bat-like reptiles, some with wing spans of 20 feet. Occasionally 
one fell into the water and was buried in the same fine chalky 
mud that covered fish carcasses and the mosasaur. Bones of such 
animals have been found inside the city limits of Austin. There 
were also birds, some of which were very different from any 
birds living today. One was a fish-catching diver that had almost 
no wings and a long slender beak with teeth all along the edges. 

On land, of course, roamed the multitudes of dinosaurs and 
other reptiles that have caused the Cretaceous and the two pre
ceding geological periods to be called the Age of Reptiles. In the 
more secluded woodlands lived small furry animals whose de
scendants were destined shortly to replace the reptilian hordes 
and establish the Age of Mammals in which we live today. 



Mosasaurs as Animals 

The Onion Creek Mosasaur belonged to one of the larger 
species of mosasaurs, and one that lived a short time before the 
extinction of them all. Although mosasaurs had a relatively 
brief existence geologically speaking, they managed to disperse 
over most of the earth's oceans and seas, and several different 
kinds evolved. These adapted to different environments and they 
made their livings in different ways, yet there is no question 
but that all of them were marine animals (Fig. 4 ) . Their pe
culiar features were suited only to life in the water, and their 
bones are often found with fossils whose modern relatives live 
only in salt water. Some mosasaurs apparently swam at the sur
face, others were deep-diving animals, and a few evidently lived 
(or fed) along the bottom of shallow seas. Although they lived 
in the water, mosasaurs breathed air as did their land-living 
ancestors. 

Mosasaurs were related to the large monitor lizards which 
live today in Africa, southern Asia, and Australia. The smallest 
mosasaur species was about the size of the biggest modern lizards 
(eight feet or so long), but some attained a length of more than 
40 feet. Some mosasaurs—the Onion Creek specimen, for example 
—had flattened tails which broadened into fins. Unlike modern 
lizards, mosasaurs had whale-like flippers instead of feet. They 
had long slender bodies and probably swam with a snake-like 
motion using the tail as a propeller and rudder, and the flippers 
as stabilizers. These features suited the animals for life in the 
water and it is unlikely that they spent much time ashore. Their 



heads were large, the jaws usually long, the teeth strong, pointed, 
and backwardly-curved, like rows of opposing hooks. In addition 
to this lethal pattern, some of the bones in the roof of the mouth 
also had teeth. The lower jaw was hinged loosely to the skull and 
there was a movable joint on each side just behind the teeth 
(Fig. 5) . The two halves of the jaw were only loosely connected, 
leading some paleontologists to believe that the mouth could be 
enlarged to permit the animal to swallow large, struggling prey. 
A means of "walking" the food into the throat in the fashion 
of some present-day snakes may have been possible. Thus, while 
the hook-shaped teeth of one side held the prey firmly, the other 
half of the jaw moved forward, anchored its teeth, and then 
pulled back as the other side moved forward to repeat the process. 
This motion may also have assisted in cutting or sawing large 
objects into more manageable morsels. Mosasaurs so equipped 
probably fed on fish, sea turtles, other marine reptiles, and even 
their own kind. Some mosasaur skeletons bear evidence of serious 
wounds no doubt inflicted during combat. 

A few smaller mosasaurs had short, broad heads, and some had 
thick button-shaped teeth. These are supposed to have fed on 



bottom-dwelling shellfish, which they crushed with their blunt 
teeth. A large fossil shell of an ammonite has recently been found 
which shows several punctures that could have been made only 
by the teeth of a mosasaur. Final results of this encounter are not 
known, but several different sets of punctures show that the mos
asaur bit the ammonite 16 times. 

Some mosasaurs had small plates of bone imbedded in the eye
ball, and the eardrum was also partly turned to bone. This, some 
scientists believe, helped to resist the pressure of the water when 
the mosasaurs dived swiftly to great depths. Mosasaur skin con
sisted of small diamond-shaped, overlapping scales with keels 
much like the scales of some modern lizards. Nothing is known 
about the color of the skin, since colors are not preserved in the 
fossils. 

To lay its eggs on land (as reptiles generally do), a female 
mosasaur would have had to wriggle—if this is the proper word 
for a 40-foot sea monster—onto the shore. It is possible, however, 
that these sea lizards did not lay eggs; that is, they may have 
been live-bearers as are some modern snakes and lizards. Cer
tainly, no fossil mosasaur eggs have been found. It is very likely 
that mosasaurs were so unwieldly on land that they never went 
ashore at all. This is a resasonable supposition since the bones 
supporting the limbs were not firmly attached within the body 
but apparently "floated" within the muscles like the shoulder 
bones and pelves of whales. They could hardly have supported 
the mosasaur for long on dry land. 



What Happened to the Mosasaurs 

Mosasaurs disappeared from the seas and oceans at about the 
same time that dinosaurs disappeared from the land and ptero
dactyls from the air. Why such wide-scale extinctions occur is 
one of the most interesting and perplexing questions confronting 
science. There is a general sort of explanation—some animals 
and plants may become so thoroughly accustomed to making a 
living in just one way that if anything in their environment 
changes so as to upset their way of life, the organisms may find 
themselves unable to change accordingly. Consequently, they 
become extinct. 

What science has yet to learn is exactly what environmental 
changes destroyed such varied animals as dinosaurs, ptero
dactyls, mosasaurs, and ammonites at about the same time, while 
their relatives, the crocodiles, lizards, snakes, turtles, and the 
nautilus survived. Probably no one change was responsible; the 
key to the problem may lie simply in the balance of nature, 
which is maintained so long as living things retain their proper 
numbers in relation to each other. If only a few species died out 
for some reason, their absence would automatically alter the en
vironment of the survivors. If the survivors then were unable to 
adapt to the new conditions, they, in turn, would become extinct. 
Imagine, for example, what might happen if over a period of a 
century or so the rainfall around the world should decline an 
average of three inches, or the mean annual temperature should 
change five degrees one way or the other. Or suppose that some 
blight killed all the grass in North America! 



Toward the end of the Age of Reptiles the face of the lands 
and seas did change. Great mountain ranges rose where before 
there had been marshes and shallow seas, bringing changes in 
world climates and resulting changes in the plant world. In 
fact, the plant world became virtually "modern" by the end of 
Cretaceous time. Thus, there were ample causes for unsettling 
the balance between animals and plants as well as between 
climates, land, water, animals, and plants. But which were in
strumental in the decline and fall of the reptile hordes is still un
known. Possibly each change took its toll; one such surely 
brought an end to the mosasaurs. 



Where Mosasaurs are Found 

Mosasaur bones are to be expected wherever there are rocks 
that formed on the bottom of shallow, late Cretaceous seas. They 
have been reported from every continent except Antarctica, but 
are not abundant in the southern hemisphere. Most often found 
in North America, mosasaur fossils are known from California, 
New Jersey, Arkansas, Tennessee, and Alabama; and are especi
ally abundant throughout the wide belt of late Cretaceous rocks 
that extends from the Arctic coast of Northwest Territory, across 
the prairie provinces of Canada, the plains states, into central 
Mexico. Many hundreds of specimens, ranging from isolated 
bones (Fig. 6) to nearly complete skeletons, have been recovered 

Fig. 6. Mosasaur vertebrae—common in Central Texas. These specimens 
are typical of the mosasaur bones frequently brought to the museum 
for identification. Such specimens are usually incomplete, having lost the 
spines and projections that are seen on the reconstructed vertebrae of the 
Onion Creek Mosasaur. 



Fig. 7. Places where rocks of late Cretaceous age are seen in Texas. 
Mosasaur bones may be found in most of the shaded area of the map. 
Arrow points to site where the Onion Creek Mosasaur was discovered. 

from Cretaceous chalk formations in western Kansas. 
Similar chalk deposits and associated limestone and shale are 

exposed in a narrow band extending from northeastern Texas 
(Red River and Bowie counties) southwestward to San Antonio, 
and westward toward the Big Bend. Dallas, Waco, and Austin 
are all built on these rocks, and mosasaur bones have been found 
in them, especially in Dallas, McLennan, Williamson, Travis, 
and Hays counties (Fig. 7). Three distinct species have been 
recognized, and there may be others yet undiscovered. But fairly 
complete skeletons like the Onion Creek Mosasaur are not com
mon in Texas. 



Mosasaurs in History 

Remains of mosasaurs were among the first fossil bones of any 
sort to be found and identified by scientists. The first specimen 
of a mosasaur to be discovered figured in a famous war. 

Near the city of Maastricht on the Meuse River in Holland 
are some large underground quarries where building stone has 
been mined for centuries. In 1770, workmen in one of these quar
ries blasted loose a large slab of rock and were astounded to find 
on its surface the crushed skull, jaws, and teeth of a creature un
known to any of them. The bones were even turned to stone! 
Fossils were not widely known or understood in 1770 and this 
discovery attracted much attention. Among those interested was 
one M. Hoffmann, the military surgeon at the fort in Maastricht. 
Physicians in those days were the scientists of their societies and 
it was only proper that the fossil should be brought to M. Hoff
mann for his "expert" opinion. How he explained it to the quar-
rymen is not recorded, but they left the specimen with the doctor 
for safekeeping. 

Soon, however, news of the stone monster came to the attention 
of the Canon of St. Peter's Cathedral in Maastricht. This gentle
man, Goddin by name, was lord of the manor and also owner of 
the quarries. He laid claim to the fossil, ordering it removed from 
M. Hoffmann's house to the cathedral. Although Hoffmann tried 
for years to regain the specimen, the courts ruled that since it had 
been found under the canon's land, the specimen belonged to 
him. Hoffmann died without ever seeing the specimen again. 

During the French Revolution the armies of the Republic, 



apparently not having enough to do at home, invaded Holland. 
They advanced to the gates of Maastricht and proceeded to bom
bard the city with cannon. But no shot fell in the part of the city 
where the famous fossil was kept. The old cleric realized at once 
why his house was being spared by the generals, and he had the 
fossil removed to a vault (some say a wine cellar) for safekeep
ing. When the French finally captured Maastricht in 1795, a 
reward of 600 bottles of wine was offered for information leading 
to the apprehension of the specimen, and it was surrendered 
forthwith. Seized as a prize of war, it was sent to Paris where it 
remains to this day. In Paris the specimen was presented to the 
famous French naturalist, Baron Georges Cuvier, who was so 
renowned that he had managed to keep his head when all about 
him were losing theirs. The baron recognized the bones as those 
of a huge lizard—the jaws were almost four feet long. Later, 
Gideon Mantell, a famous English naturalist and, like Hoff
mann, a physician, gave the animal the Latin name of Mosa-
saurus hoffmanni, which in English means M. Hoffman's Meuse 
River lizard. As the French said, "La justice, quoique tardive, 
arrive enfin avec le temps." (Justice, though tardy, was finally 
done.) 



How to Become a Fossil 

The first essential step in becoming a fossil is rapid burial. 
When the Onion Creek Mosasaur died about 70 million years 
ago from unknown causes, its body sank to the bottom of the shal
low sea. Decay soon destroyed all the flesh and left only the hard 
bones and teeth. But by this time fine chalky mud had accumu
lated around the skeleton, burying most of it and protecting it 
from currents in the water and animals that might have come to 
feed on the carcass. Parts not buried rapidly enough were either 
swept away by water currents or carried off by animals, and were 
not preserved with the rest of the skeleton. A few of the bones in 
the tail seem to bear tooth marks that could have been made 
only at this time by animals feeding on the dead mosasaur. 

Rapid burial can occur in mud, silt, sand, or any other sedi
mentary material, even cave limestones (travertine) and vol
canic dust. Most successful burials take place in bodies of water 
—streams, rivers, ponds, lakes, and the sea. This explains why 
sea animals, such as mosasaurs, are common fossils; animals that 
live in dry highlands and forests rarely become fossils. After 
burial, sediment continued to be deposited layer upon layer on 
top of the mosasaur's remains. As time passed, this soft mud was 
compressed and compacted by the great weight of overlying 
material until it became dense and hard. Mineral matter con
tained in water within the sediments helped cement the fine clay 
particles together. Eventually these processes produced the gray 
chalky Navarro rock around the mosasaur bones. 

The bones of the Onion Creek Mosasaur, like all fossil bones, 



are hard and heavy; they feel like rock, they look like rock, and 
in fact they are a sort of rock. They are not white like the 
bleached bones of modern animals, but are a darker color. Such 
fossil bones are said to be permineralized or petrified, but they 
are not petrified in the same way that fossil wood is usually 
petrified. Much of the original bone substance still remains and 
the added weight and hardness results from the presence of 
mineral matter which is carried into the porous bones by water 
that seeps into them during the process of fossilization. The color 
is also due to this mineral matter. The great weight of the rocks 
overlying the bones tends to squeeze and crush them. Fractures 
occur and some bones become so distorted by pressure that they 
are difficult even for experts to recognize. Some of the Onion 
Creek Mosasaur's vertebrae have been crushed in this manner 
and all of the ribs were broken while the skeleton lay buried 
in the chalky rock. 

Fossils usually remain preserved in the rocks that cover them 
until weathering and erosion exposes them at the surface of the 
ground. This is why fossils are most often found in stream valleys 
and on bare rock or clay slopes in hilly country and in badlands. 
The Onion Creek Mosasaur lay buried for many millions of 
years while the sea in which it had lived withdrew toward the 
Gulf of Mexico, and the land in Central Texas was uplifted 
enough to allow erosion to cut deep valleys. 

How long does it take to become a fossil? Although the oldest 
known fossils (very primitive alga-like plants) are about two 
billion years old, the process of fossilization may take only a 
short time. Sometimes it is almost impossible to see any differ
ences in bones that have been buried in rock for millions of 
years and those that are only a few thousand years old. The depth 
of a fossil below the surface of the ground has very little to do 
with the making of the fossil and usually tells us nothing about 
how long it has been buried. 

How can one tell if a bone is a fossil? This is often difficult 
even for the experts, especially if only chips and fragments are 
found. Two simple tests work well in many cases where bones are 
more than a few thousand years old. (1) Permineralized bones 



will not burn or give off a burnt animal order, whereas fresh 
bone does. Hold an edge of the specimen in the flame of a match 
and if burnt odor can be detected the specimen is modern and 
therefore not fossilized bone. But how can it be distinguished 
from an ordinary rock or petrified wood? (2) Simply touch the 
moistened tip of the tongue to a clean spot on the specimen and 
then try to withdraw it. Since most permineralized bones are 
porous and very dry, they tend to stick to the tip of the tongue 
while denser rock and petrified wood does not. This test may 
work most of the time, but exceptions will be found. Perhaps the 
most reliable solution is to ask a vertebrate paleontologist for his 
opinion. He has more sophisticated methods for recognizing 
fossil bones. 
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