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The project 

 A subadult dinosaur (fam. Hadrosauridae) skeleton was located by a hiker deep in the Late Cretaceous 

Vanton Fm. badlands 80 miles NE of Sensil, AZ. Museum staff visited the locality in early 2021 and 

confirmed the significance of the find. A skull and forelimb were found eroding out. It was decided to 

collect the specimen (Arizona Paleontological Museum (APM) APM2021/17/05)), which, due to its 

remoteness from civilization created some serious logistical issues. We camped in tents near the quarry. 

The nearest road was about a mile away.  Deep gullies barred any large motor vehicle getting any closer. 

The main field crew also had limited major dinosaur collecting experience. Despite these shortcomings, 

the specimen was safely collected and airlifted by helicopter.  

Health and safety (H&S) 

 Site remoteness entailed especial consideration of H&S. All museum staff involved in the project 

received both First Aid and Wilderness First Aid training which also doubled as a great team building 

experience in advance of the expedition. A fully equipped First Aid kit and stretcher was present on site. 

Emergency services in the area were alerted prior to our arrival to the field area and our departure once 

finished. With them, we developed an emergency plan, which, to our mutual satisfaction, ultimately 

never had to be implemented. On site and each morning, the entire crew had a sit-down meeting where 

the days work plans and H&S were discussed. This emphasized the need for the use of sunscreen, wear 

a proper broad-brimmed hat, consumption of ample drinking water, and working with sunscreens for 

shade. The most labor-intensive work was done early in the day before it got too hot. Some especially 

hot days were split into two components which allowed for work in the morning, followed by an 

extended break, then more work in the late afternoon/early evening. Temperatures reached 102F. All 

water was procured from an old well in the vicinity and was treated with chemicals in case of microbial 

contamination. The field crew reported daily to the museum about the status of the project and to let 

others at head office know they were all safe. 

 Museum staff were not fully experienced in collecting a major fossil specimen in a remote place. 

Thinking outside the box, we were able to entice Cassandra Gunderson, formerly of the Montana 

Museum of Paleontology out of retirement for a brief period. With 37 years of diverse paleontology 

fieldwork experience across the northwestern USA, she helped oversee the work and offered much 

useful field advice and on-site training. In the quarry, the field crew always wore steel-toed boots. 

During noisy phases of work, ear plugs or earmuffs were provided. Leather work gloves and safety 

glasses were worn as needed. 

 Use of a helicopter introduced some additional safety concerns; these are discussed in the 

Procedures/results section below. 

Procedures/results 
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The Arizona, USA dinosaur record is comparatively poor compared to other areas in North America so 

the salvaging of all bone was critical. The spatial distribution of surface fossil fragments were roughly 

mapped and bagged. While the area experiences low rainfall, when it comes it can be intense and 

vigorous; with pieces of fossil bone moved quite some distance. Two major drainage channels near the 

skeleton were scraped down to solid rock up to 100 feet downstream of the site and dry screened on 

site. This activity yielded twice as many fragments, some quite large, as were visible on the surface 

alone. About 80% of the missing eroded out skull and parts of the forelimb were recovered this way, 

enhancing research and display potential, and allowing for an accurate cranial reconstruction of what 

will be a new genus.  

 Poorly consolidated sandstone overburden, about 3X6X1.5 metres worth, removal was done using 

jackhammers, prybars, pickaxes, shovels and wheelbarrows. Waste rock was dumped down a nearby 

slope. Everyday, everyone carried an extra gallon of plaster water to the site and decanted this into 

empty water jugs on site. This eliminated the need to carry full and heavy water jugs across rough 

terrain. Plaster was emptied from bags into smaller bags, carried to the site and stored in waterproof 

plastic bins. Gluing, trenching and plastering was done as per the usual practise, though as the individual 

blocks became increasingly undercut and potentially unstable, the blocks were supported by multiple 

stacks of 2X4 wood pieces and shims positioned completely around the blocks pedestal. As deeper 

undercut plastering was needed, a single wood stack was moved, plastering done and the stack replaced 

before moving to the next section. This way the block was always safely supported. In lieu of wooden 

splints, we used broad sheets of burlap that were first soaked in water, then had liquid plaster poured 

and spread fully on top. Several people then tightly rolled the burlap into a long solid cylinder with 

plaster added by others as needed. The top of large, still wet pre-plastered jacket served as a convenient 

working surface. These “snakes” were then applied to the main jacket as required and sealed in with 

standard plaster bandages. After the plaster set, blocks were rolled over by conventional methods. 

Aerial footage of fieldwork was acquired from a drone. The entire dinosaur project was completed by a 

crew of 7 in 3.5 weeks without injury or serious weather interruptions. 

 The helicopter phase of the project was of particular concern as we had not done this prior, nor had the 

helicopter company. Several hundred feet away from the quarry, we selected a flat area as a helicopter 

landing pad. Rocks, brush, and anything loose were cleared away. Rocks were rolled out of the way into 

a large rectangular area to accommodate the helicopter. Large rocks on each corner were wrapped in 

plastic orange flagging tape for helipad delineation. A 9- foot-long wooden pole with numerous strands 

of orange flagging tape attached at the top was propped up with rocks in one corner of the helipad to 

act as a rudimentary wind sock. Helipad GPS coordinates were provided to the helicopter company. The 

pilot was owner of the company and his kids were interested in dinosaurs so he flew them out to the 

site during the excavation phase so they could see it and he could get an idea of the terrain and work 

being done. He left helicopter cargo nets behind. As this was a work/pleasure flight for his kids, we were 

not charged for this part. 

 His helicopter, a Vietnam War-type Bell UH-1 “Huey” was large enough to lift the blocks but we were 

cognizant of possible weight limitations so measured each blocks length, width and thickness at six inch 

intervals prior to jacketing. A rock sample, collected during the initial site examination, provided the 

rocks specific gravity. We calculated these numbers, plus the weight of plaster and water used (though 

an unknown amount of the latter evaporated in the heat) which allowed a rough weight estimate. To be 

safe, we added an additional 500 pounds for the larger jackets and 100-200 for the smaller ones. These 



weights were recorded on paper and were marked onto the jackets which were then rolled into the 

cargo nets. Depending on weight, some nets contained more than one block. An extra net was filled 

with our heavy tools, empty water jugs, etc. Pry bars, shovels and pickaxes were strongly taped together 

with Duct tape so they could not fall through the net openings. Lightest to heaviest, the nets were 

numbered 1, 2, 3, etc. A long guide rope was tied to the bottom of each net for later use when 

unloading onto a heavy truck. 

 The helicopter lifting day came. The work was done in the coolness of the early morning as the 

helicopter blades get more “bite” and lift in the cooler air. The pilot landed at the helipad. As instructed 

by him we watched from several hundred feet away until he indicated it was safe to approach. He 

lightened his machine’s weight by disgorging passengers, removing doors, fuel cans, excess tools, spare 

parts, and other items. A 100’ long Kevlar lifting strap was attached to the belly of the helicopter. One 

museum staff member was designated as the loader. He was instructed by the pilot on how to clip the 

cargo net ring onto the lifting strap hook, and several basic ground to air hand signals- “lower”, “net 

attached”, “go up” and “technical issue, please land”. Because of the potential for flying rock and dust, 

he wore a dust mask and full-fitting safety goggles during the lift.  

 An issue on site was museum people and their desire to see the lifts. Another issue was the museum 

wanted the plaster jacket lift videos recorded from several views including in and close to the quarry. 

This was to be used for news releases, social media, and a future public exhibit. Main rotor downwash 

would raise clouds of dust and small rocks. This, combined with the close proximity of the helicopter 

was potentially dangerous. Therefore, extra museum people were kept several hundred feet away and 

together in a group where they could safely watch and film the event. Go-Pro cameras were mounted 

on tripods, held down with large rocks in and near the quarry. One camera was mounted near the 

upturned front end of the helicopters landing skid and pointed downwards for a unique view. At the 

nearest road access, a large transport truck with a flat wooden deck trailer awaited, along with invited 

media and several museum staff to help control them and the curious public (N= approx. 25) who had 

become increasingly aware of our work. As the loaded helicopter approached, one staff member guided 

the netted blocks (using the guide rope tied to the net) as they were lowered onto the trucks trailer. His 

extended arm guided the pilot to where the blocks were to go. Once properly positioned and a thumbs 

up from below, the pilot disconnected the lifting hook remotely, then departed for the next net. Blocks 

stayed in the nets. The truck operator alone strapped down the plaster blocks after all had been 

received. He had also been alerted in advance as to size, number and weight of the plaster blocks. Some 

blocks were inclined to rock back and forth; this was mitigated with wood blocks properly positioned as 

“chocks” then nailed to the wooden deck and/or old car tires shoved underneath before the blocks were 

securely strapped down. After the truck drove down the rough road and was about to turn onto 

pavement for the rest of the trip, the driver stopped and inspected and readjusted the straps for any 

looseness. 

 For the lift itself, the pilot, was in radio contact with a museum staff member on site who advised him in 

advance of the calculated weight load of each net. He lifted the lightest loads first and then the 

progressively heavier loads. By doing so, he burned off more and more fuel, lightening the aircraft even 

more and progressively enhancing the lifting capacity of the machine. Seven blocks with a combined 

weight of 2.72 tons and a load of tools were taken out in just 15 minutes! The pilot then landed at the 

helipad near the site, refueled, reloaded, dealt with the paperwork ($3,254 for the lift) and took off for 

his base. Once the quarry was empty and helipad disassembled, the remaining crew hiked back to the 



loaded truck and senior staff members dealt with the assembled media and public which resulted in 

good free museum television, radio, and social media coverage (i.e., Ambrose, 2021; Tambre, 2021; 

Toole, 2021). Airing of this story culminated in several major financial corporate and private donations 

to offset the helicopter lift and towards preparation of the dinosaur. The blocks were offloaded by 

forklift at the museum and helicopter nets returned. 

 Footage of the lift and ongoing preparation (live camera) of the fossil at the APM can be seen online at: 

www.apm.helilift/prep/reader_this_is_a_fake_website  

 The authors and the APM Board of Directors are especially grateful to Cassandra Gunderson for her 

expertise and guidance through this project. You rock girl! Thanks also to Bob Smith, owner/operator of 

Arizona Regional Helicopters.  
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