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Prehistoric Marine Reptile Excavated from Charles M. Russell National Wildlife Refuge 

A team of U.S. Fish & Wildlife Service employees, several professional and amateur paleontologists, and David Bradt (the hunter who initially discovered the fossil last fall while elk hunting) and his family huddled around an unlit fire ring at the Charles M. Russell (CMR) National Wildlife Refuge Fourchette Creek Recreation Area in the waning light of July 6th. The group, lead by CMR Range Technician Dan Harrell, had just returned from their first visit to the excavation site – a trek of 1.64 miles each way that featured knee deep mud, abundant deerflies, and chest-high yellow sweet clover.  That initial trip also included the transport of hand tools as well as four 50 pound bags of #1 plaster that would be used to create protective jackets for the fragile fossilized remains. 
The tired and anticipatory group was listening to Ken Olson of Lewistown, MT, Research Associate in Paleontology, The Museum of the Rockies, MSU, Bozeman explain the significance of the discovery and the history of marine reptiles and their ocean environment on the refuge in prehistoric times. Olson has been involved in the project since last fall when he was asked to look at the initial pictures of the site and bones.   Based on those initial pictures Olson felt the "prehistoric sea monster" was a plesiosaur. Plesiosaurs were a common group of marine reptiles (marine reptiles are not considered dinosaurs) in the Western Interior Seaway of North America, a thousand mile wide sea which extended north to south from the Arctic to the Gulf of Mexico 74 million years ago.  While dinosaurs dominated the land, these creatures thrived in the earth's oceans. 
Olson said, "I know just the person to lead the expedition to excavate this creature--Pat Druckenmiller." Druckenmiller is one of the world's marine reptiles experts having completed graduate studies at Montana State University under Jack Horner and a PhD from the University of Calgary, Alberta, Canada.  He is the Earth Science Curator at the University of Alaska Museum in Fairbanks and Assistant Professor in the Department of Geology and Geophysics at the UAF. He is also part of a team currently excavating plesiosaurs from the Norwegian island of Svalbard north of the Arctic Circle--polar bears and all. 
Druckenmiller was immediately enthused about the project and arranged his schedule to be able to provide leadership to collect the specimen from the CMR under special permit.  Fossilized remains on Federal lands, like the plesiosaur found by Dave Bradt, cannot be excavated, removed, or altered without a Special Use Permit. Such resources are protected under the Paleontological Resources Preservation Act.  In general, a person may not “excavate, remove, damage, or otherwise alter or deface or attempt to excavate, remove, damage, or otherwise alter or deface any paleontological resources located on Federal land unless such activity is conducted in accordance with this act.”  Paleontological sites, as well as all other natural artifacts, are protected on National Wildlife Refuges. Fossils that are excavated from federal lands are used for educational and scientific purposes.   

The first night Druckenmiller prepared the group by explaining just how long the specimen’s neck could be and how much of the creek wall might need to be removed in order to expose the full length. He also made it known that the joint between the neck and the head is the weakest of all in the skeleton, which means that few excavations successfully produce both the skull and rest of the skeleton together. 
Throughout the excavation diggers wistfully joked that maybe this plesiosaur curled up in a ball before dying. It was a hopeful thought from a team that was working in 90+ degree temperatures, little shade, and a narrow space. Few believed that these jokes would become reality, but luck was in abundance. Day two of the excavation revealed that the plesiosaur's tail was wrapped around the main body, meaning that the bulk of the skeleton could be removed in two compact, large pieces of rock known as a concretion. The articulated torso of the animal, i.e. the central vertebrae, rib-cage and parts of the paddles, was enclosed in the concretion, which was estimated to weigh nearly a thousand pounds.  Following natural cracks, the block was broken into several parts which will eventually be dissolved in a dilute acid solution, leaving the bone unharmed to be pieced back together.  The heavy sections were dragged up the hill on a tarp by six crew members to a spot from which they will be lifted out by helicopter at a later date.
On day three, work on the neck seemed to indicate that it entered the bank and then curved back towards the bank edge. By the end of the day the neck's curvature was undeniable, which meant that the six feet of overburden that had been removed from the creek bank would be adequate to allow for removal of all delicate vertebrae and skull pieces. A better configuration could not have been asked for, not only to minimize work, but also to minimize impacts on the creek. If the skeleton had been laid out straight from end to end it might have stretched upwards of 20 feet and required the removal of enough earth to force several additional days of work. 
The prize of any vertebrate fossil is the skull.  A string of more than a dozen neck vertebrae led into the shale layer of the bank; thus much pick and shovel work was needed to expose them.  Hopes were high that following them would produce the skull--and it did. Clearing off the shale a thin layer at a time, Druckenmiller exposed the prize.  Lying in an upside-down position, the skull showed its teeth. The neck vertebrae, skull, and surrounding matrix were encased in plaster jackets for later complete and careful exposure. 
The specimen was discovered in a type of rock known as Bearpaw Shale. The shale was originally mud laid down on an ancient seafloor, approximately 70 million years ago. At that time there were two types of marine reptiles; mosasaurs and plesiosaurs.  Mosasaurs were lizards adapted to the watery realm with a body and long tail much like that of a crocodile. They had short necks, a skull full of huge teeth, ranged from 20 to 40 feet in length and were top predators of the day. In contrast, plesiosaurs had a relatively longer neck, short tail, and flew through the sea with their four paddles, catching fish and other prey with a head armed with well-toothed jaws. There were two major varieties of plesiosaurs.  Short-necked plesiosaurs had relatively large skulls and short necks, while elasmosaurs, or long-necked plesiosaurs, had small skulls and long necks, with as many as 70 or more neck vertebrae, the most of any known creature. Although initial photos indicated this fossil might be a short-necked plesiosaur, examination of the bones on site revealed it was an elasmosaur, which can reach lengths of up to 40 feet. Measurements made during the excavation revealed that the CMR specimen is a good deal smaller than others known from this geologic time, suggesting it may either represent a juvenile or a species entirely new to science.
Druckenmiller is excited by the discovery and is anxious to study the relationship of this specimen to other plesiosaurs. At this time it is one of the most complete and well-preserved specimens from North America.  In 2006, Ken Olson and his son Garrett found the complete skull, jaws, and part of a neck from a plesiosaur on private land in Petroleum County. That specimen, from a large elasmosaur perhaps 35 feet in length, is currently being studied by Druckenmiller. The CMR specimen will remain in the permanent custody of the U.S Fish and Wildlife Service and either be made available for public display and education or utilized for further scientific study. 

[bookmark: _GoBack]The hunter, David Bradt, and his family significantly contributed to the excavation team, assisting in the search for portions of the fossil that had washed downstream in recent high water, documenting the excavation, and supporting Druckenmiller at critical stages of the effort. A highlight of the four day expedition was the 8th birthday of Kellen, Bradt’s son. Kellen shared his dream of becoming a paleontologist and thoroughly enjoyed the opportunity to participate in the dig. At camp on the evening of his birthday, the team celebrated his birthday with a Norwegian candle and a Dutch oven cake.

Photos of the plesiosaur and the excavation can be found here: http://www.flickr.com/photos/usfwsmtnprairie/sets/72157627064260459/	

The mission of the U.S. Fish and Wildlife Service is working with others to conserve, protect, and enhance fish, wildlife, plants, and their habitats for the continuing benefit of the American people. We are both a leader and trusted partner in fish and wildlife conservation, known for our scientific excellence, stewardship of lands and natural resources, dedicated professionals, and commitment to public service. For more information on our work and the people who make it happen, visit http://www.fws.gov/mountain-prairie/. 

Connect with our Facebook page at http://www.facebook.com/USFWSMountainPrairie, follow our tweets at http://twitter.com/USFWSMtnPrairie, watch our YouTube Channel at http://www.youtube.com/usfws and download photos from our Flickr page at http://www.flickr.com/photos/usfwsmtnprairie/
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