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I

'm sure that all of us in the NVMC have cool (or hot, to be more realistic) stories to share from the summer. My mom and I are no exception - in August, we traveled to North Dakota and eastern Montana to partici-pate in a professional fossil dig, namely the Marmarth Research Foundation (or MRF for short). Based out of Marmarth, North Dakota, this nonprofit group digs up dinosaurs, turtles, and other fossils from the late Cretaceous period, and lets volunteers like us come to help them out. Our trip with MRF showed us how field work (and lab work) is done in dinosaur paleontology. 
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The badlands where we worked have an extremely rich geology. Nearly all of the exposed rock is part of the Hell Creek Formation, part of the late Maastrichtian stage of the late Cretaceous (65-67 million years old). At a few localities, the K/T-Boundary (the rock layer in which the dinosaurs died out 65 million years ago) is exposed as well. The rocks in the badlands are primarily siltstone, mudstone, and clay; these rocks are very soft, and erosion takes place quickly, exposing countless thousands of fossils each year. Chunks of red-brown siderite are abundant, along with yellow sulfur balls (composed of a rocky core encased in layers of sulfur-rich siltstone). Fossils are often encased in sulfur balls and siderite concretions, making excavation difficult. 

The landscape of the badlands region was gorgeous - colorfully layered buttes and sod tables stretch farther than one can see, even from a good vantage point. Beyond the badlands were endless rolling prairies, dotted with oil pumps tapping a vast reservoir under the plains. The climate was hot and dry, even considering the unusual amounts of rain which had come before our one-week visit. 

The prehistoric landscape of the region was much different. In the late Cretaceous, it was a lush, humid floodplain, on the edge of a shallow inland sea. The oxygen content of the atmosphere was much higher than it is today, allowing huge animals such as the dinosaurs to thrive. Sycamores, maple trees, and dawn redwoods formed dense forests along the region's hundreds of rivers, which were inhabited by softshell and hardshell turtles, Champsosaurs (like modern [image: image3.png]


gavials), crocodiles, and garfish. Herds of the giant bull-like Triceratops grazed on the mudflats, along with duck- billed Hadrosaurs such as Edmontosaurus. Smaller, man-sized herbivores called Thescelosaurs were also common. A few carnivorous dinosaurs were also denizens of this lush forest, including several species of raptors and the giant Tyrannosaurus. 
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During our visit, we had the opportunity to work in two active dig sites. The first was a site in eastern Montana where a Hadrosaur skeleton was being quarried out of a soft mudstone matrix. At this location the bones were somewhat spread out and looked nearly identical to the surrounding rock until broken. The second location was a Triceratops site called "Perilous Point" due to its location on an outcrop of rock. The bones at this locality were mostly concentrated in a large block of stone and were, fortunately, much easier to differentiate from rock. Most of the field work was jacketing (or "plastering") and digging. Jacketing involves running burlap strips through a modified Plaster of Paris solution and placing the strips over a fossil (which was previously wrapped in aluminum foil separator). This helps protect the fossil from the elements in the field and neatly packages it for transportation to the lab, where further work on the fossil is finished. We plastered the femur of the Hadrosaur and the Triceratops body block. Digging, meanwhile, is mostly self explanatory: we used exacto-knives and small awls to slowly remove rock in layers, while looking for bones as we dug deeper into the rock. On occasion, we had to move huge hunks of plastered rock and bone out of the site, which was not helped by the amazing weight of the rock; the fully jacketed, six foot femur of the Hadrosaur weighed an estimated 350 lbs!

After a long, hot day of digging, we usually worked at the foundation's fossil prep lab in Marmarth. The lab was extremely well-equipped, with huge, well-organized storerooms containing all of the thousands of fossils that had been found in previous digs. Several dozen workstations with preparatory equipment and fossils lined the entry room. Most fossils are prepared simply by scraping the matrix (surrounding rock) away gradually with dental picks and exacto-knives, but some are either too hard or too fragile for this method, so special equipment is needed. Such is the case with the air scribe, which is essentially a miniaturized, stylus-shaped jackhammer. The tip of the tool, when pressed lightly against a rock, vibrates chips of it off, making it useful for removing hard(er) matrix material from fossils, as well as making a great deal of noise. To deal with more fragile specimens or to finish off a fossil, an air abrader is used. This tool, enclosed in a dust-containing chamber, is a handheld pen-like device that fires a mixture of compressed air and baking soda powder, a mixture that is powerful enough to erode most matrices while keeping the slightly harder fossils (mostly) unscathed. We had an opportunity to use both pieces of equipment during our numerous visits to the lab. 

We also visited a nearby fossil casting lab. "Casting" makes a nearly identical copy of a fossil by making a 

silicone mold around it, and pouring plastic into the mold. The plastic copies are painted, and are so realistic that some experienced fossil hunters cannot tell the difference between a fossil and a plastic model! We got to create casts of the most famous fossil found by MRF: Dakota, a Hadrosaur that was so well-preserved that impressions of its pebbly skin were found. To create the plastic casts, we quickly made a syrupy mixture of sev- 

eral chemicals, which we poured into molds. This chemical mixture reacted after about 30 seconds, at which point the once clear brown mixture turned an opaque white almost instantaneously. After the plastic set, we pried the finished casts out of the molds. 
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In the several days after finishing our work at the dig sites, we went prospecting. The aim of prospecting is to find new fossils to dig up in the next season, as well as to collect and catalogue specimens for research projects. Prospecting takes two forms: hiking and looking in the dirt, sand, and rocks for bones (which had a characteristic tan-brown to bleached color) and stopping at microsites, or areas where small (mostly <1") fossils wash into after eroding out of the buttes. Microsites usually have lots of Champsosaur and softshell turtle remains, but a huge variety of other fossils can be found: crocodile/alligator scutes/teeth, fish bones/scales, ray teeth, amber, shards of Triceratops teeth, a turtle claw, a lizard jawbone, pine cones, leaves, and the ever-present chunks of dinosaur bone. My mom and I found several interesting fossils while prospecting. I found a tooth from Nanotyrannus lancensis, a smaller relative of T. rex. I also found a chunk of bone with bite marks in it, which I got to keep. My mom, meanwhile, found a Hadrosaur vertebra and a nearly complete Hadrosaur hoof, both of which were proclaimed by the group leader to be "badass." To all of our surprise, she also found a genuine 1907 Indian Head penny - likely from a gold prospector! Along with that, we had the chance to meet a rattlesnake curled up in the grass - heartwarming (cough, cough)! 

Overall, we enjoyed our trip tremendously. We highly recommend signing up to participate for anyone willing to travel to dig dinos, or for those who are up for an adventure. To find out more about MRF, visit the foundation's website: http://www.mrfdigs.com . 
