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Underwater paleontology 
reveals 9-million-year-old 
cabbing rough as well as 

ancient beasts

materials

nebraska’s 
fossil ivory

Lake Mac, as we Like to caLL Lake Mcconaughy in west central Nebraska, 
is the site of a paleontology dig that has recovered fossilized remains of a mastodon- 
like creature called Gompothere. When these four-tusked animals inhabited the 
region some 9 million years ago, long before human beings built the Kingsley Dam 
on the Platte River and created the modern lake, the area would have resembled an 
open grassland scattered with trees much like today’s African savannas.

Ever since I learned that a Lake Mac dig conducted by the University of 
Nebraska State Museum along with members of three area gem and mineral 
clubs had found fragments of Gompothere ivory tusks, I’ve been devoting some 
time to seeing how they might work up as finished cabochons. As it turns out, 
with stabilizing, some of the material makes an interesting, delicately patterned 
lapidary material. After some experimentation, I decided that using B-15, an 
acrylic polyvinyl acetate that museum technicians use in fossil preparation, works 
best as a stabilizer. It both sealed cracks between growth layers in the ivory and 
penetrated the ivory without causing any noticeable change in color.

Early on, I conceived of a beaded necklace design using elongated drops of the 
Lake Mac fossil ivory, which I was able to cut. With the help of beading friends 
Marji Mooney-Milne and Ann Gloe to put turquoise, red coral, silver, and shell 
beads together with the fossil ivory drops, I was able to see that design realized.

BY JIM LANDON

above
Teeth from this species 
of saber-toothed cat  
(Barbour felis) were 
found during one of our 
excavations.  This species is 
the largest known from the 
saber-toothed cat lineage. 
above right
One of the divers was 
outfitted with a hookah rig 
to supply air.  This rig had 
been used by the owner 
when he needed to clean 
his swimming pool.
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it aLL started at the University of Ne-
braska State Museum in Lincoln, Nebraska, 
which has one of the largest collections of 
vertebrate mammal fossils in the world. The 
best and most complete are on public display 
in Morrill Hall on the University campus.  
The vast majority, though, are housed in the 
research collections in Nebraska Hall and 
other locations.  

University paleontologists and preprators are 
charged with maintaining and expanding these 
collections.  Over the last 20 years or so, I have 
been very fortunate at getting to know many 
of the individuals who manage, prepare, and 
study the fossil wealth of Nebraska.  Four of 
these professionals, Dr. Mike Voorhies, Greg 
Brown, George Corner, and Bruce Bailey, have 
always been very generous with their knowl-
edge whenever I stopped in with a question or 
with specimens I wanted to have identified.  

“bear dogs” and 
other carnivores
On one of my visits, a group of us was poring 
over a bunch of fossil bones I had collected 
while working on classes for my master’s 
degree at Cedar Point Biology Field Station 
outside of Oglalla, Nebraska.  Cedar Point is 
located below Kingsley Dam, which impounds 
the Platte River in western Nebraska and 
forms Lake McConaughy – or Lake Mac, as 
we like to call it.  

The bones I had found were mostly fragmen-
tary, due to long exposure, but had sufficient 

morphology to be identified.  As we studied 
them, George Corner, the collections manager, 
mentioned that he had collected some rare 
carnivore fossils from a site on the shore of the 
lake several years before.  I asked to see them, so 
we went into the collections to make compari-
sons.  George opened up several drawers that 
contained beautifully preserved fossil bones.  

Several of the specimens were from a 
rare canid called Epicyon, also known by the 
common name of bear dog.  Anatomically, this 
creature was like a cross between a bear and a 
hyena, and was really large.  

George told me that the site had been 
reported by a fisherman who had walked the 
shore of the lake during an extended drought 
when the water level was much lower.  He drove 
out to take a look and was blown away by what 
he found.  Shovel-tusked mastodon teeth, 
rhino bones, large chunks of giant land tortoise 
shells, and carnivore bones littered the shore.  
One of the most impressive discoveries he 
made was a partial Epicyon skeleton.  

He collected everything he could and took the 
specimens back to the museum for curation.  I 
asked him if anyone had been back to the site 
since then, and he said they hadn’t because the 
lake level had risen again and it was now under 
20 feet of water.  Being a certified scuba diver, I 
asked if they had ever thought about diving the site 
to see what could be found.  Well, come to find 
out, George, Greg, and Greg’s wife, Martha, were 
also certified scuba divers, so we made plans to 
head out to the lake the following June and spend 
a weekend seeing what we could find.

scuba PaLeontoLogy
June finally came, and our team rendezvoused 
at a Nebraska Game and Parks designated 
camping area on the north shore of the lake.  
We quickly found that the water level was 
very high – even lapping into the cottonwood 
groves lining this stretch of the lake.  

After setting up camp, George spent time 
walking the shoreline trying to locate where he 
had previously collected the specimens, while 
the rest of us headed to a dive shop to get our 
tanks filled.  When we returned, we all suited 
up and headed out to see what we could find.  

Lake Mac is a large body of water by Nebraska 
standards, and the water clarity we encountered 
was such that you could see only about six feet 
down.  The bottom was all smooth sand as we 
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The dredge platform for 
our operation consisted of 
two canoes lashed together 
with the pump assembly 
attached to a sheet of 
plywood.
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made our way into deeper water.  
About a hundred yards from shore and in 20 

feet of water, we started to run into wave-sorted 
gravel and cobbles that had been pushed into 
windrows when the lake level had been much 
lower.  As we searched this deposit, we started 
to find bone fragments and lots of tortoise shell 
pieces. Swishing away the sand helped expose 
more material, but also cut down on visibility.  
The standing joke later was that we looked like 
a bunch of spawning salmon making redds.  

We found that all of that rooting around on 
the bottom also attracted a number of fish.  
They would float motionless in the water just 
out of reach, giving us the fish eye and then 
darting in quickly to snag any tasty morsels 
that were disturbed or uncovered.  It was quite 
easy to lose our bearings, as none of us had a 
compass, so periodically we had to  surface to 
see where we were in relation to the shore.  

At the end of the two days of diving, we came 
away with quite a haul of specimens.  There were 
numerous identifiable parts from horses, camels, 
rhinos, giant land tortoises, and four tusked 
mastodons.  We also found several complete and 
partial carnivore bones.  We returned home quite 
excited about the potentials for this site.

why not dredge?
I started thinking about how we could better max-
imize our recovery efforts and came up with the 
idea of using a modified gold dredge. It could let 
us process the gravels from the lake bottom better.  

Soon I met with the membership of the three 
largest rock clubs in the state — those being 
Omaha, Lincoln, and Kearney/Hastings — to 
see if they might be interested in forming a 
joint venture with the museum staff to do some 

gompothere ivory 
as lapidary material
Over the past couple of years I have begun to devote some spare time to 
seeing how the tusk material recovered from Lake Mac might work up into 
finished cabochons.  I found that the ivory from the Gompothere tusk had 
the typical internal banding that is characteristic of modern elephant ivory, 
which somewhat resembles the growth rings of a tree.  

Although it is fairly well fossilized, the ivory tends to separate along these 
growth rings when attempts are made to section pieces for cabbing.  This is 
especially true of the sections with the enamel banding.  Upon closer exami-
nation, the exterior tip of the tusk was found to be covered in scratches and 
striations.  These evidently were formed during the lifetime of the animal 
as it browsed and interacted with others of its species.  Modern elephants 
often engage in fencing matches with each other that can sometimes do 
significant damage to their tusks.  

First try: opticon
The big question at hand was to come up with a way to stabilize the ivory 
so that it could be worked without crumbling.  I experimented with two 
techniques. The first involved using an epoxy called Opticon that is often used 
to stabilize lapidary material that has unwanted fractures.  Small specimens of 
the tusk were treated using the directions that come with the product.  

First I heated the tusk fragments in the oven to 150°.  After removing the 
specimens from the oven, I applied Opticon resin to all sides. Then I took it 
outside and placed it in my preheated barbecue grill on aluminum foil at the 
lowest  setting instead of putting it back in the oven.  The recommendations 
for product stated that this acrylic be used only in a well-ventilated space, 
which nixed placing it back in the oven.  I left it in the grill for half an hour 
instead and then applied the hardener.

second try: b-15
The second experiment involved using an acrylic polyvinyl acetate (B-15) 
that has been used for fossil preparation in museums.  This material comes 
in a granular form that can be dissolved in acetone.  I used a 5% solution to 
allow for maximum penetration.  

With this treatment I did not first heat the ivory, as that would cause 
rapid evaporation of the volatile acetone and thus prevent the B-15 from 
getting beneath the surface.  Instead, I place pieces of the fossil ivory in 
a covered Dream Whip container with the B-15/acetone solution for two 
hours to allow for maximum absorption.  Then I removed the pieces and 
suspended them on wooden dowels for a week to allow the acetone to 
evaporate and give the B-15 a chance to harden.

I found that the B-15 treatment was superior at stabilizing the fossil ivory.  
I did not get adequate penetration from the Opticon to stabilize the interior 
of the pieces, so when they were worked up they tended to fragment.  
The B-15 not only sealed the cracks between the growth layers, but also 
penetrated the ivory itself without causing any noticeable change in color.

ivory drop and bead necklace
The jewelry piece I decided to start with was a design I had been carrying 
around in my mind for a few years.  It consists of seven drop pieces in ivory and 
silver, with the central piece being made of ivory with the enamel surface.  

Each of these drops was then attached to handmade common opal beads 
that came from material I had collected from a locality in central Washington.  
I chose to use this opal both for its color and pattern, which in some ways 
resembles fossil bone.  After shaping and drilling the beads, I drilled a second 
hole perpendicular to the long axis of each bead that would allow me to insert 
silver pegs that had been soldered onto the top of each drop piece.  These 
were epoxied into place so that each bead and drop could then be strung.

Once the drops were completed, the final step was to string the necklace.  
Having no previous experience with stringing, I relied on the expertise of two 
beading friends, Marji Mooney-Milne and Ann Gloe, to complete the design.  
The finished piece includes turquoise, red coral, silver, and shell beads.   

The central cab of this 
necklace is of Gompothere 
ivory with the enamel showing, 
while the other six are of 
interior ivory from the tusk.

Opal for the necklace 
beads was first slabbed 
on a 24 inch saw and 
later cut into 15 mm 
strips on a tile saw 
before forming into 
individual beads.
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real under water paleontology.  To my delight, 
they all decided to pitch in and purchase a 
Keene four-inch dredge assembly minus the 
pontoons, jet tube, and sluice.  

Through that winter, we drew up plans for the 
next summer and gathered hardware needed to 
assemble and float the dredge.  A local expert 
welder took a plan for a jet tube I had for the 
dredge and fashioned one for us at a fraction of 
the cost of a manufactured one. 

When June came around we all headed back 
to the lake and got set up for several days of 
prospecting.  Early summer weather in Ne-
braska can spawn severe thunderstorms with 
high winds, so our first priority was to get all of 
our tents well staked down in the protection of 
the cottonwood groves bordering the shore.  

High on the list also was putting up a bug-proof 
tent that would keep out the stable flies.  These 
bloodsucking vermin love to get you around bare 
ankles.  Volunteers from each of the clubs started 
showing up with more vehicles and equipment.  
Soon the campsite looked like a little city.

The next day we started assembling all of the 
equipment we would need for the dig.  Our 
dredge platform consisted of two aluminum 
canoes that were lashed together with eight- 
foot 4x4 posts.  We then screwed a half sheet of 
plywood to these posts.  

Instead of using a sluice box to clas-
sify material,we decided to cut a hole in the 
plywood platform and install a square, quarter-
inch mesh screen over the hole to collect 
anything sucked up by the dredge.  This would 
allow sand and small gravel to pass through and 
settle back on the bottom.  

underwater with the dredge
Once our dredge platform was assembled and 
the dredge installed, the dive team broke up into 
pairs and started exploring the bottom offshore, 

looking for bone and lag concentrations that 
could be dredged.  These areas were marked 
with weighted floats so they could be found later 
when the dredge was towed out to each spot.  

Rather than trying to row the dredge out from 
shore each day, we enlisted the help of a power boat 
to do the hard work.  Once on site we anchored 
the dredge platform in place with ropes tied to 
concrete blocks.  This worked really well except 
for one day when we forgot to pull in the anchors 
before being towed and nearly sank the platform!

We quickly found out that when the dredge was 
powered up and working, visibility on the bottom 
went nearly to zero.  There was a gray-green haze 
with a faint smell of sulfur that came from the 
black anaerobic sediments that were just below the 
surface.  When we were actually working under the 
dredge, there was also a constant rain of sand and 
gravel filtering down from the surface.  It was kind 
of like being in an under water sandstorm.  

We also learned to keep our hands away from 
the intake nozzle of the dredge hose.  Pain is an 
excellent teacher! On occasion, the dredge hose 
would clog if we were sucking up too much mate-
rial, and we had to shut down to clean it out. 

While the divers on the bottom manned the 
intake hose, volunteers on the surface manned 
the dredge and periodically emptied the screen 
box into waiting five-gallon buckets.  When 
these were filled, they were ferried to shore 

above
These identified specimens 
illustrate some of the 
variety of species 
recovered during the dives.

beLow right
Dr. Mike Voorhies from the 
University of Nebraska 
State Museum identifies 
bones that the volunteers 
have sorted from the 
material brought up by the 
dredging operation.
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where other volunteers sorted the material to 
recover any fossils.  Lloyd Tanner and Dr. Mike 
Voorhies from the museum provided technical 
support by identifying all of the bones.

To document the dredging, we had a freelance 
underwater photographer/video specialist 
show up from Kearney, Nebraska, with all of 
his equipment.  He spent several days hovering 
around us taking both still photos and video.  We 
were startled quite frequently when he would fire 
off his strobe flash.  It was kind of like experienc-
ing a small lightning flash next to your face.        

Since it only took two divers to run the dredge 
hose, it gave others time to explore a wider 
area for other concentrations of bones. When 
Greg Brown from the museum swam out of the 
gray-green gloom to show me a nearly perfect 
bear dog jaw he had found, I almost swallowed 
my regulator!  Later, we excavated a pit in the 
undisturbed sediments from where the bones 
were eroding, and found that it consisted mostly 
of tan sandy clay and was rather easy to suck up.

It was while we were excavating this pit that 
we ran into a Gompothere tusk.  Gompotheres 
were mastodon-like creatures with four tusks 

instead of two.  The tusk we uncovered was 
really beautiful, with a distinct blue-gray 
enamel band running its entire length.  In our 
exuberance we tried to bring it to the surface.  

Bad plan!  Once the enclosing sediments 
were removed, the tusk started to fall apart 
and thus lost any scientific importance it had.  
We collected most of the pieces in two burlap 
bags, though, and now have enough fossil ivory 
lapidary material to last a long time.  

The species list we compiled during this field 
survey was a long one with an unusually large 
concentration of carnivore bones.  Not many of 
the bones recovered were complete, and most had 
evidence of having been chewed on — especially 
those bones that had come from herbivores.  

As far as I know, this is one of the first times 
this recovery technique has been used on a 
paleontology dig.  It worked in part because the 
bones recovered had already been eroded from 
the enclosing sediments by wave action.  Thus 
there was no need to determine the provenance 
of the material recovered.  It had been a worth-
while dig, but it would be some time before we 
had the opportunity to do as well again.

In the next part of this article I will tell the 
story about what happened on this site when 
again the lake level dropped leaving the beach 
and fossils once again exposed.

another drought, 
another dig
Two years later, the high plains of Colorado and 
Wyoming were once again experiencing a sus-
tained drought.  The pool of Lake Mac was drop-
ping under the demands of downstream irrigators 
that rely heavily on the water to grow corn, and the 
beach and the fossils were once again exposed.

During the school year, I had written a grant 

above right
This photo provided by 
Greg Brown from the 
University of Nebraska 
State Museum is of an 
Epicyon skull that was 
found at the site we 
excavated at the lake.  This 
large hyena-like carnivore 
would have been as large 
as a black bear.

beLow
A section of a gompothere 
tusk that was recovered 
in pieces during our first 
underwater excavations.  
Unlike mammoths and 
mastadons, gompothere 
tusks have a wide enamel 
band that runs their entire 
length.
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proposal to the Nebraska Department of Educa-
tion seeking funds to conduct a field paleontology 
summer offering for high school students.  When 
I was notified that my proposal had been ac-
cepted, I was really jazzed.  I began the lengthy 
process of getting permission to excavate from the 
Nebraska Game and Parks Commission, which 
has jurisdiction for the beaches, and coordinat-
ing my course with the University of Nebraska 
museum personnel.  The plan was to spend a week 
on site and conduct a systematic excavation of a 
portion of the exposure.

I ended up with a crew of ten students and 
enlisted the help of one of my science teacher 
buddies, Kathy Jacobitz. After school was out, 
we all met at a designated campground on the 
lake and set up camp.  Students in this class 
experienced all aspects of a formal paleontology 
dig from mapping, to excavating, to bone iden-
tification.  They were also given camp duties to 
perform.  After the camp was organized and we 
had time to orient the students to the surround-
ings, we headed down to the beach to explore.  

A wide expanse of sand had been exposed that 
ended at the shore in a clifflike formation of cap 
rock.  Very little gravel or cobble aggregate could be 
seen, so I had the kids start an exploratory trench 
on the lake side of the shore in an attempt to locate 
bone concentrations.  Each pair of students was 
given a one by five meter grid to excavate.  After 
several hours of work, we began to identify areas 
that would warrant further exploration.  

The next day, I set up a large work grid that 
consisted of one meter squares and assigned 
individual kids to each square.  I spent time 
showing them how to excavate their squares 
and what to do if they ran into any bones.  In 
short order they mastered the techniques and 
began to uncover treasures.  

Over the course of the week, many important 
fossils were found and prepared for transport 
back to the museum.  These included a 
complete rhino jaw, several carnivore jaws, 
and teeth of at least four different species, 
Gompothere teeth and tusks, and a partial skull 
from a rare late Miocene oreodon.  There were 
also lots of giant land tortoise shell plates and 
even pieces of bony armor from their legs.

herbivores and carnivores
Since our initial diving survey, five expedi-
tions have been carried out at this site.  Two 
of them were under water explorations, and 
three more were took place after the lake level 
had dropped, leaving the sediments high and 
dry. The site is really unusual in that it has 
large numbers of carnivore bones.  It appears 
to have been some kind of  seasonal water hole 
that attracted many different herbivores and 
then the carnivores that preyed on them.  

Nine million years ago this area would have 
resembled an open grassland, like those found 
in an African savanna, with scattered trees.  For 
sure some of these trees were hackberries, as 
the remains of the stony seeds they produce 
were recovered from the sediments.  

The cap rock near the lake margin was riddled 
with water-eroded caves and crannies.  At the 
time the water hole was active, these could have 
been denning areas for the Epicyons and other 
doglike carnivores.  Almost all of the herbivore 
bones we recovered during our excavations had 
been heavily processed and chewed to pieces.

Much still remains buried on this beach, and 
we hope that at some point in the future some 
University graduate student will take this site 
on as a thesis project so that a formal study of 
what happened here 9 million years ago can take 
place.  Of all the fossil digs I have been fortunate 
to participate in over the years, those at Lake 
Mac were by far the most exciting for me. 

JiM Landon is a long-time high school science 
teacher, rockhound, and budding jewelry artist who 
lives in the foothills of the Cascade Mountains in 
Washington State.

The author with a freshly 
cast gompothere tusk.  
The concrete block is one 
of those used to anchor 
the dredge platform when 
the site was flooded by 
the lake.


