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ON THE COVER 

 

Top Left: A trackway of 8 prints preserved in a slab of Coconino Sandstone rests on the edge of the Grand Canyon (NPS/Diana 

Boudreau).  

 

Top Right: A Park Ranger and a young visitor stand behind a table of fossils at National Fossil Day Celebration at Grand Canyon 

National Park (NPS/Erin Eichenberg).  

 

Center: 2019 National Fossil Day logo featuring Grand Canyon National Park cave paleontology (NPS). 

 

Bottom: Two paleontology Geoscientists-in-the-Parks interns document a vertebrate trackway along the Bright Angel Trail 

(NPS/Jack Wood).  
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Dedication 
 

We dedicate this report to NPS Senior Paleontologist and Paleontology Program Coordinator, Vincent 

Santucci. Over the past 34 years, Vince has dedicated his time and efforts to supporting geology and 

paleontology projects at over 200 national park areas such as Badlands National Park, Petrified Forest 

National Park, Grand Canyon National Park, Yellowstone National Park, Fossil Butte National 

Monument, and Tule Springs Fossil Beds National Monument. His tireless commitment to protecting, 

preserving, and educating the public about fossil resources has led to a well-established and robust NPS 

paleontology program. His passion for fossil resources at NPS units, such as Grand Canyon National 

Park, has led to the creation of invaluable interpretive programs, such as the Junior Paleontologist 

Program and National Fossil Day (established in 2009), and provided federal protection of fossil 

resources through the signing of the Paleontological Resources Preservation Act in 2009. Vince has also 

mentored numerous individuals across the NPS and partner agencies. The completion of the 2019 

Paleontology Project at Grand Canyon National Park is a dream fulfilled from Vince’s early days as a 

Paleontologist at Petrified Forest National Park. It was his vision and guidance throughout each phase of 

this project that ensured the success of the first comprehensive paleontological inventory report for Grand 

Canyon National Park, the large celebration of National Fossil Day at the park, and the continued 

paleontological exploration within the marvelous cliffs of the Grand Canyon. 
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Background 
 
During 2019, Grand Canyon National Park (GRCA) celebrated its 100th anniversary as a national park, in 

addition to National Fossil Day celebrating its 10th anniversary. The juxtaposition of these two events 

provided the perfect opportunity to coordinate a park-focused paleontological resource project at Grand 

Canyon National Park. Therefore, the NPS Paleontology Program (Vincent Santucci) initiated 

communication with GRCA staff (Jeanne Calhoun) in early 2018 proposing the development of a park 

specific paleontological resource inventory for GRCA in conjunction with the park’s centennial. The 

proposed paleontology project was composed of three elements: the publication of a comprehensive 

paleontological resources inventory report, execution of the second ever NPS PaleoBlitz, and a 

celebration of National Fossil Day during a special event at Grand Canyon National Park. Since that 

initial communication in 2018, WASO and GRCA staff have launched the paleontology program at 

GRCA into a new era of managing fossil resources. 

 

The work completed in 2019 built on the past 130 years of previous work at GRCA. Earlier work has 

documented extensive paleontological resources at GRCA and includes the work of multiple interns and 

researchers over the past decade. In addition, the NPS Senior Paleontologist, Vincent Santucci, began 

compiling GRCA paleontological information and archives in 1991, during his tenure as the 

Paleontologist at Petrified Forest National Park. During 1994, Santucci worked for GRCA, developing 

the last Integrated Resource Management Plan for the park, and obtained substantial paleontological 

resource information through this process. Over the course of 27 years, Santucci has compiled an archive 

of scientific publications, resource management information, photographs, and maps related to GRCA 

paleontology. This archive set the stage for continued paleontology work at GRCA. 

 

In 2019, a multi-disciplinary team of paleontologists, based in the GRCA and WASO offices, was 

assembled to manage this large paleontology project. The core paleontology team included Vincent 

Santucci (GRD), Justin Tweet (GRD), Mark Nebel (GRCA), Anne Miller (GRCA/NAU), Ronda Newton 

(GRCA), Diana Boudreau (GRCA/GIP/ACE), and Klara Widrig (GRCA/GIP). Other important members 

of the core team included Interpretive Park Ranger, Ronnie Colvin (GRCA), John-Paul Hodnett (National 

Fossil Day Coordinator), and GRCA Museum Specialists, Kim Besom and Colleen Hyde. These 

individuals served as key players in various aspects of the 2019 Paleontology Project including reviewing 

paleontological resources inventory report chapters, collecting data and/or specimens during PaleoBlitz 

surveys, and coordinating the National Fossil Day Celebration. The early establishment of this team and 

frequent communication ensured each aspect of the project ran smoothly and efficiently.  

 

Due to the federal government shutdown during December 2018 and January 2019, scheduling for all 

aspects of the GRCA paleontology project were impacted, primarily the PaleoBlitz activities. Initially 

scheduled to occur during the spring of 2019, PaleoBlitz events were shifted to occur during late 

September 2019 instead. This shift coincided with the annual Geological Society of America Meeting 

held September 22-25, 2019 in Phoenix, AZ, which allowed GSA participants to easily attend National 

Fossil Day and PaleoBlitz events at Grand Canyon. Additionally, the start date for the two paleontology 

interns was delayed by 2 weeks. Despite these setbacks, the effective communication and flexibility of the 

core paleontology team allowed for a seamless transition to the updated schedule. 
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Paleontological Resources Inventory Report 
 
An inventory of paleontological resources is one of the most fundamental resource management activities 

that can be undertaken by a park. Baseline paleontological resource inventories help identify the scope, 

significance, distribution, and resource management issues associated with fossil resources. The 

information gained through the inventory of park fossils enables park management to incorporate this 

information into park planning, programming, and decision-making.   

 

Paleontological resource inventories are specifically identified in Section 6302 of the Paleontological 

Resources Preservation Act of 2009 (16 USC 470aaa–1) and in NPS policy.  The NPS Paleontology 

Program provides assistance to parks, including GRCA, by documenting and preserving paleontological 

resource information in the NPS Paleontology Archives and Library. 

 

Unlike paleontological resources inventory reports for other park units, which are usually stand-alone 

documents geared towards science and resource management use, Grand Canyon National Park’s 

Paleontological Resources Inventory Report will be published as a monograph composed of 11 focused 

chapters for a wide audience. Selection of lead authors for each chapter was an evolving process that 

varied from chapter to chapter. A pilot chapter on Precambrian paleontology was completed first by Justin 

Tweet to set a standard for the formatting and content of future chapters. The Precambrian paleontology 

chapter was provided to each lead author to aid in chapter development and organization. Authors were 

selected for each chapter by the NPS Paleontology Program based on author’s paleontological specialty 

and availability to undertake the project. Communication between the authors and the GRCA 

Paleontology Team was continuous during the drafting, editing, and reviewing process. The core team 

provided support for each contributing author by obtaining journal articles, photographing specimens, and 

providing an internal team review. Involvement by the GRCA Paleontology Team ensured contributing 

authors felt supported during the writing process and guaranteed consistency in formatting between 

chapters.  

 

The final Paleontological Resources Inventory Report will be published in three versions. Two versions, 

sensitive and non-sensitive, will be submitted as a Natural Resources Report and will be posted on the 

Integrated Resource Management Applications (IRMA) Portal. The sensitive version will be maintained 

as restricted access, since it will contain locality information available to paleontology resource managers 

at GRCA and WASO. The non-sensitive version will have locality information redacted and be used by 

other members of the NPS staff, such as Law Enforcement, Interpretation, or Education staff. The non-

sensitive version will also be submitted to the open access journal, Geology of the Intermountain West, 

published by the Utah Geological Association. This version is intended for the general public interested in 

paleontological resources at Grand Canyon National Park. Expected publication date is January 2020. 

 

Peer Review Process 

 

Each chapter submitted for inclusion in the Paleontological Resources Inventory Report was first 

reviewed by the internal team (Vincent Santucci, Justin Tweet, Anne Miller, Diana Boudreau, and Klara 

Widrig). Once the first draft was revised based on comments from the internal review, the chapter was 

submitted to two external peer reviewers. Each external peer review process was coordinated by the Peer 

Review Manager, Don Weeks (NPS Intermountain Region). 
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Report Outline and Contributing Authors 

 

History of Paleontology  Earle Spamer 

Geology and Stratigraphy Tim Connors, Justin Tweet, & Vincent Santucci 

Precambrian Paleontology Justin Tweet 

Paleozoic Invertebrate Paleontology Linda Lassiter, Justin Tweet, Fred Sundberg, & John Foster 

Paleozoic Invertebrate Ichnology Anne Miller, Lorenzo Marchetti, Heitor Francischini, &  

  Spencer Lucas 

Paleozoic Vertebrate Paleontology John-Paul Hodnett & David Elliot 

Paleozoic Vertebrate Ichnology  Lorenzo Marchetti, Heitor Francishini, Spencer Lucas,  

 Sebastian Voigt, Adrian Hunt, & Vincent Santucci 

Paleozoic Paleobotany Cassi Knight 

Mesozoic Paleontology  Adam Marsh, Bill Parker, & Anne Miller 

Pleistocene/Holocene Cave Paleontology Jim Mead, Justin Tweet, Vincent Santucci, Benjamin Tobin,  

 Carol Chambers, Shawn Thomas, & Mary Carpenter 

Paleontological Resource Management Diana Boudreau, Vincent Santucci, Klara Widrig, Mark  

 Nebel, Anne Miller, Veronica Colvin, Kim Besom, & 

 Colleen Hyde 

 

Inventory Report Outcomes 

 

Paleontologists and naturalists have been studying the unique fossils of GRCA for more than a century. 

However, this Paleontological Resources Inventory Report represents the most comprehensive 

paleontology-focused literature review and museum collection assessment conducted for the park. As a 

result of compiling this report, many of the authors reported the following important new discoveries and 

impactful outcomes.  

 

History of Paleontology. Earle Spammer updated the GRCA paleontology bibliography online in 

preparation for National Fossil Day (October 16, 2019). Updates will continuously occur to this 

bibliography in the future. https://ravensperch.org/bibliography-of-paleontology-of-the-grand-canyon-

region/  

 

Precambrian Paleontology. While working in the GRCA museum collections, Justin Tweet relocated 

pieces of Dox Formation slabs that Park Naturalist Edwin D. McKee had included in an article in the 

park’s Nature Notes publications from the 1930’s, and decided to stage a similar photo including a scale, 

which McKee had not included. While doing this, Tweet discovered that one of the slabs had been 

broken, and one of the broken pieces had subsequently been given a catalog number which identified it as 

a Hakatai Shale specimen collected in 1959, by Raymond Alf, nearly 30 years after McKee had taken the 

photograph. Colleen Hyde, GRCA Museum Specialist, found documentation that indicated someone had 

later mistakenly appropriated the number of the Alf specimen for the broken McKee specimen. Specimen 

dimensions had been crossed out and replaced with much larger dimensions corresponding to the broken 

specimen. Colleen Hyde is currently working to determine exactly what happened. At the same time, 

Spencer Lucas, who was visiting on the day Tweet was recreating McKee’s photograph, took an interest 

in the specimens as including potential microbially induced sedimentary structures, and encouraged 

further investigation and publication. While they were taking additional detailed photographs, Lucas 

discovered that McKee’s two specimens were actually part and counterpart, and that a third previously 

unphotographed specimen was actually another piece of one of the photographed specimens. 

 

Paleozoic Invertebrate Paleontology. While working in the collections of the Museum of Northern 

Arizona (MNA), Justin Tweet came across old thin sections of bryozoans from the Kaibab Formation at 

GRCA. Janet Gillette, MNA Natural Science Collections Manager, found accession information in which 

https://ravensperch.org/bibliography-of-paleontology-of-the-grand-canyon-region/
https://ravensperch.org/bibliography-of-paleontology-of-the-grand-canyon-region/
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Edwin McKee recalled, in 1984, that they had been prepared by a Laurence Goebel of the University of 

Kansas (KU) in the late 1930’s. However, KU had informed MNA that they had no record of a student 

with that name being matriculated at the university during that time frame. Tweet’s suspicion was that the 

student either did not graduate or complete the project (perhaps due to service in World War II, on the 

horizon in the late 1930’s), or that the name or institution was incorrect. When Tweet was working in the 

GRCA collections, he found that this mystery person was also responsible for the collection of some of 

the specimens there. Colleen Hyde, GRCA Museum Specialist, provided accessions information which 

established the student’s name as Lawrence Goebels, who had attended the University of Colorado-

Boulder. The bryozoans, some of which were denoted as new species, were indeed not published, 

although there was some interest on the part of John Chronic of CU-Boulder in the late 1960’s. 

Unfortunately, given the deterioration of the slides, further work may not be feasible. It is not entirely 

clear how the bryozoans ended up at MNA, but from correspondence between Chronic and GRCA (which 

mentions uncatalogued bryozoans) and correspondence between MNA and McKee, it’s possible they 

were accidentally reposited at MNA instead of at GRCA. 

 

Paleozoic Vertebrate Paleontology. A missing GRCA specimen of fossil fish Deltodus mercurii was 

relocated by John-Paul Hodnett during research for the GRCA Paleozoic Vertebrate Fossil chapter. The 

specimen was originally discovered by Edwin D. McKee in the 1930’s. It is the first Kaibab shark 

specimen to be figured and mentioned in McKee’s 1938 volume titled “The Environment and History of 

Toroweap and Kaibab Formations of Northern Arizona and Southern Utah”. The specimen has long been 

cited, but never studied in full or figured since McKee’s volume in 1938. When John-Paul Hodnett 

initially requested information from GRCA Museum Specialists about the specimen, no records were 

found. USGS paleontology collections and Smithsonian Institute were also contacted, but the specimen 

was not housed in these locations either. A photo of the specimen arose when a batch of Kaibab 

specimens from the GRCA museum was sent to John-Paul Hodnett. However, the specimen had been 

mislabeled as “shark tooth” rather than the more descriptive scientific name. 

 

Paleozoic Invertebrate Ichnology. NAU Graduate student, Anne Miller, included her recent discovery 

of the ichnospecies, Monomorphichnus aff. M. lineatus var. giganticus, in the GRCA Paleozoic 

Invertebrate Ichnology chapter from her graduate research of the Bright Angel Shale ichnology. This 

trace fossil was most likely created by a swimming arthropod that was larger than any known arthropod 

body fossil from Grand Canyon. 

 

Paleozoic Vertebrate Ichnology. The study of the Paleozoic vertebrate footprints from the Grand 

Canyon and nearby areas yielded several important results. The oldest vertebrate tracks known from 

eolian paleoenvironments (Manakacha Formation) were re-interpreted evidencing gait on ancient dune 

slopes. The oldest tetrapod ichnoassociation from eolian paleoenvironments was described (Wescogame 

Formation). Four ichnotaxa were reported for the first time from this unit, which shows a similar 

ichnoassociation with contemporary non-eolian units. The best-preserved ichnoassociation of Grand 

Canyon (Hermit Shale) includes four more ichnogenera than previously known and is consistent with a 

late Artinskian-early Kungurian age. The most important unit of the Paleozoic for the study of vertebrate 

tracks in desert paleoenvironments (Coconino Formation) yields an ichnoassociation similar to 

contemporary non-desertic units, suggesting a revision of the tetrapod ichnofacies. The finding of very 

long trackways on ancient dune slopes, including the longest trackway of the Paleozoic by number of 

tracks, permitted a re-interpretation of the locomotion and ichnotaxonomy of tetrapod tracks in eolian 

paleoenvironments. The Hermit Shale and Coconino Formations were compared, evidencing a different 

paleoecology of the ichnoassociation. Nevertheless, both units belong to the same tetrapod footprint 

biochron and are consistent with a possible global radiation of reptiles registered in the track record 

starting by the middle Artinskian. Quite significant is the occurrence of reptiliomorph anamniote tracks in 

desert paleoeovironments, as it is the occurrence of temnospondyl anamniote tracks in eolian settings. In 
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addition, the Paleozoic Vertebrate Ichnology team published a journal article featuring the Ichniotherium 

trackway block from Grand Canyon National Park (Francischini et al. 2019). 

 

Paleozoic Paleobotany. A review of known Paleozoic plant macrofossil resources in Grand Canyon 

National Park was completed by Cassi Knight, detailing previously published plant fossil occurrences 

from the Surprise Canyon Formation, the Grand Canyon Supergroup, and the Hermit Formation. No new 

paleobotanical sites were added to the fossil record in this report, but an effort was made to update the 

taxonomy for plant fossils included in this chapter. Many of the taxonomic names used by David White in 

his 1929 monograph on the plant fossils of the Hermit Shale needed to be reviewed in light of more recent 

publications. However, no formal analysis of these fossils was undertaken, due to lack of preserved 

epidermal information and reproductive structures. Below is a list of the taxonomic changes. 

 

Callipteris conferta  Atunia conferta 

Callipteris raymondii  Gracilopteris raymondii 

Callipteris arizonae  Rhachyphyllum sp. 

Callipteris sp.  Rhachyphyllum sp. 

Walchia dawsonii  Hermitia dawsonii 

Walchia gracillima  Hermitia sp. 

Walchia hypnodies  Otovicia hypnodies 

Ullmannia frumentaria  Feysia sp. 

 

Museum Collections. Museum curators also benefited from the compilation of this report. A number of 

specimens housed at GRCA, Smithsonian, WACC, and other museum collections were photographed for 

inclusion in various chapters. These images were provided to the museums and added to the photo records 

associated with each specimen. Groups of specimens that were photographed include Paleozoic 

paleobotanical, invertebrate ichnological, vertebrate ichnological, and Precambrian specimens. 

 

Additionally, a selection of specimens were photographed extensively to create 3D models using 

photogrammetry methods. These models are invaluable research, education, and outreach tools. Models 

can be viewed online (https://www.nps.gov/articles/series.htm?id=A9E62040-AC6F-A6D7-

BE564A036F1D6146). All photogrammetry models, associated photos, and files are archived on the 

IRMA Portal. GRCA fossil specimens digitized this year include: 

 

Common Name Scientific Name  

Coiled Nautiloid Tainoceras schellbachi 

Brachiopod Peniculauris bassi 

American Cheetah Maxilla Miracinonyx trumani 

Trilobite Dolichometopus productus 

Shasta Ground Sloth Skull Nothrotheriops shastensis 

Crinoid unknown 

Seed Fern unknown 

California Condor Beak Gymnogyps californianus 

Harrington’s Mountain Goat Oreamnos harringtoni 

Stock’s Vampire Bat Desmodus stocki 

Dragonfly Wing Typus whitei 

Phyllodont Fish Tooth Plate Platysomus 

 

In addition, during the National Fossil Day Celebration at Grand Canyon National Park, 11 

paleontologists viewed the collections for research and personal interest purposes (Figure 1). Members of 

the Cave Paleontology team were also able to convene in Flagstaff, AZ around the National Fossil Day 

event (Figure 2). 

https://www.nps.gov/articles/series.htm?id=A9E62040-AC6F-A6D7-BE564A036F1D6146
https://www.nps.gov/articles/series.htm?id=A9E62040-AC6F-A6D7-BE564A036F1D6146
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Figure 1. Several paleontologists (11), some of which are pictured here, visited the GRCA museum collection during 

the National Fossil Day Celebration. Left to right (back): Tom Olson, Spencer Lucas, John-Paul Hodnett, Justin 
Tweet. Left to right (front): Adrian Hunt, Vincent Santucci, Ronnie Colvin, and Diana Boudreau. (NPS/Colleen Hyde). 

 

 
Figure 2. Members of the GRCA Cave Paleontology team convened in Flagstaff, AZ during the National Fossil Day 

weekend. Left to right (back): Robyn Henderek, Benjamin Tobin, Carol Chambers, Faith Walker, and Shawn Thomas. 
Left to right (front): Jim Mead, Mary Carpenter, and Vincent Santucci (NPS). 
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Grand Canyon PaleoBlitz 
 
Containing almost 2,000 square miles of rugged terrain and over a mile of vertical exposures, Grand 

Canyon National Park protects some of the most challenging landscapes in the country. Only a small 

portion of the park has been surveyed for paleontological resources due to the difficult terrain and limited 

staffing. Therefore, backed by funding and a capable staff, 2019 was the ideal year to hold the second 

ever NPS PaleoBlitz event (the first being in 2016 at Chickasaw National Recreation Area in Oklahoma).  

 

GRCA’s PaleoBlitz involved a partnership between NPS paleontology staff and outside experts to 

conduct focused paleontology surveys of the canyon. Slope models, a paleontology GIS database, and 

information gathered from the paleontology inventory report aided in determining accessible and 

potentially fossiliferous units to focus these PaleoBlitz efforts. This year, systematic surveys of the Chinle 

Formation, Moenkopi Formation, Kaibab Limestone. Coconino Sandstone, and Bright Angel Shale were 

conducted. From this effort, 25 new paleontological localities and 55 new paleontological sites have been 

added to the park paleontology GIS database.  

 

Aside from documenting new paleontology localities, park staff have also been redeveloping and refining 

methods for collecting data in the field. Since 2017, the paleontology geodatabase has been undergoing 

updates to better maintain data on paleontological resources. In conjunction with this update, new field 

data collection forms were created and a GIS data collector system was deployed to expedite collecting 

information in the field. With more field surveys in the future, the number of fossil localities is expected 

to grow. 

 

Mesozoic PaleoBlitz Summary 

 

The 2019 GRCA PaleoBlitz of the Mesozoic strata was conducted July 15-16, 2019. Team members 

included Adam Marsh (PEFO), William Parker (PEFO), Anne Miller (GRCA/NAU), Diana Boudreau 

(GRCA/GIP), and Klara Widrig (GRCA/GIP). The primary goal was to assess the small exposure of 

Mesozoic age rocks at Cedar Mountain for paleontological resources. This team successfully surveyed 

accessible outcrops of Chinle and Moenkopi Formations and documented new occurrences of vertebrate 

traces, invertebrate traces, and petrified wood (Figure 3). Prior to the 2019 survey, another survey had 

been conducted in 2012 by GeoScientists-in-the-Parks interns, James Super and Jeff Dobbins. During this 

2012 survey, petrified wood was the only documented paleontological resource at Cedar Mountain.  

 

One specimen was collected from the Moenkopi Formation during this PaleoBlitz Survey. The collected 

block contains ripple marks, Rotodactylus vertebrate swim tracks, and possible horseshoe crab tracks 

(Figure 3A). Adam Marsh (PEFO) confirmed these identifications with specialist Tracy Thompson (UC 

Davis). Previous to the collection of this sample, there were no Mesozoic specimens in the paleontology 

collections at the GRCA museum. Therefore, this specimen helps fill a gap in the GRCA museum 

paleontology collection (Catalog # GRCA 33186). All documented petrified wood was likely sourced 

from the Shinarump Member of the Chinle Formation which caps Cedar Mountain. No petrified wood 

was collected during the 2019 Mesozoic PaleoBlitz. 

 

The most accessible unit was the Wupatki Member of the Moenkopi Formation, as most exposures of the 

Holbrook Member were inaccessible due to steep terrain or vegetation cover. In areas where the Holbrook 

Member was accessible, no fossils were present. Sections of the Wupatki Member that contained many 

sedimentary structures, such as ripple marks, also contained fossils, such as invertebrate or vertebrate 

tracks.  
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Figure 3. Notable specimen from the Mesozoic PaleoBlitz. A) Collected Rotodactylus specimen with horseshoe crab 

traces and ripple marks from the Moenkopi Formation (GRCA 33186; NPS/Adam Marsh). B) Invertebrate trace fossils 
documented on Cedar Mountain are likely Scoyenia aff. S. gracilis due to their horizontal and vertical burrows 

(NPS/Anne Miller). C) Petrified wood was common in all surveyed areas of Cedar Mountain (NPS/Anne Miller). 

 
In addition, this Mesozoic PaleoBlitz activity provided an opportunity for the initial deployment of the 

new ArcGIS Online (AGOL) and Collector applications. Data were collected in field notebooks, on paper 

field locality forms, as well as on the AGOL and Collector applications. Insight from this initial 

deployment allowed GRCA GIS staff to update the AGOL and Collector applications to further 

streamline field data collection. 

 

Internal GRCA Team PaleoBlitz Summary 

 

As part of the 2019 GRCA Centennial Paleontology Inventory Project, GRCA staff undertook 

paleontology PaleoBlitz inventories at multiple previously under- and unexplored areas of the park. These 

field inventory activities were focused initially on identifying in situ ichnofossils, particularly trackways, 

in the Permian Coconino Sandstone, and were expanded to also examine exposures of other Paleozoic 

strata, including the Kaibab and Toroweap Formations. 

 

In spite of some well-known occurrences of ichnofossil trackways in the Coconino Sandstone of Grand 

Canyon, remarkably few of these were verified as in situ occurrences and were of limited areal extent, 

notably in the Hermit Basin. The Coconino Sandstone typically forms massive cliffs that are rarely 

accessible and, even then, offer very limited exposures of bedding plane surfaces that could preserve trace 

fossils. The goal was to identify and explore accessible, in situ exposures of Coconino Sandstone that 

could potentially broaden the known extent and taxonomic assemblage of Permian fossil trackways in 

Grand Canyon. This was the first concerted attempt to focus on new in situ Coconino Sandstone 

ichnofossils in nearly a century. 

 

Our initial goal was to attempt to identify the outcrop source of a well-known and recently published 

(Francischini et al. 2019) float block occurrence of Ichniotherium tetrapod trackways from the Hermit 
Basin, but we quickly recognized that the source was undoubtedly steep and inaccessible cliffs above the 



 2019 Paleontology Project After Action Report                                                                                       12 
 

Dripping Springs Trail. This led us to develop a simple GIS model (i.e., mapped areas of Coconino 

Sandstone, accessibility, slope and, to a lesser extent, known downslope float occurrences of Coconino 

Sandstone ichnofossils) to predict accessible areas of potentially in situ Coconino Sandstone trackway 

fossils throughout the park, and to begin targeting and prioritizing these areas for field exploration. 

 

Between April and October 2019, various internal GRCA teams (various 2-5 person combinations of 

Anne Miller, Mark Nebel, Diana Boudreau, Klara Widrig, Jered Hansen, and Justin Tweet; Figure 4) 

spent at least nine field days exploring prioritized Coconino Sandstone ichnofossil targets. This effort led 

to the discovery of multiple new localities and documentation of the source areas for previously identified 

ichnofossils in float blocks. At least several of these localities are considered significant new resources 

due to the extent, number, diversity, and preservation of their tracks. Multiple apparent tetrapod and 

arthropod ichnospecies are represented in these localities, including some that may be new to, at least, 

Grand Canyon National Park. In addition, new Coconino Sandstone ichnofossil burrow localities were 

also located. Numerous other priority target areas of Coconino Sandstone remain to be explored. GRCA 

PaleoBlitz surveys also located new and expanded known fossil localities in the Kaibab and Toroweap 

formations. 

 

 
Figure 4. Members of the GRCA PaleoBlitz team. A) Mark Nebel (left) and Jered Hansen (right) hold up a trackway 

slab in the Coconino Sandstone. (NPS/Diana Boudreau). B) Left to Right: Diana Boudreau, Klara Widrig, and Anne 
Miller rest on the New Hance Trail after collecting paleontological locality data in the Coconino Sandstone. 
(NPS/Mark Nebel). C) Left to Right: Anne Miller, Mark Nebel, and Justin Tweet at the Grandview Trailhead (NPS). 

 
Important Coconino Sandstone localities were documented from below both the South and North canyon 

rims, along or near the New Hance, Tanner, North Kaibab, and Saddle Mountain Trails. Several New 

Hance Trail localities contain hundreds of fossil tracks of multiple tetrapod and arthropod species that are 

particularly well-preserved (Figure 5). 

 

A major new discovery off the North Rim Saddle Mountain Trail also contains tracks in Coconino 

Sandstone of multiple tetrapod and arthropod species (Figure 6). This locality preserves up to ten semi-

parallel trackway sets of the largest clawed vertebrates yet identified at GRCA. 
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Figure 5. A productive new locality in the Coconino Sandstone documented during the 2019 PaleoBlitz survey. A) 

Multiple, freshly-exposed, clawed footprints on a Coconino sandstone slab with lichen. B) A paired arthropod 
trackway, possibly made by a scorpion. C) Small, very thin slab with approximately 28 vertebrate prints with 2-3 claws 
per print. (NPS/Mark Nebel). 

 

 
Figure 6. A new Coconino Sandstone trackway locality was documented near the Saddle Mountain Trail on the North 

Rim. A) Casts of 15 prints composing a tetrapod trackway. B) The longest documented trackway at this locality was 
composed of approximately 34 individual prints. C) This overturned block (right) revealed that trackways at this 
locality were often preserved as mirror image casts and molds. (NPS/Diana Boudreau). 
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Several new Kaibab Formation invertebrate localities were located along the North Bass Trail and include 

horizons rich in well-preserved bryozoans, brachiopods, crinoids, coral, sponges, and ichnofossil burrows 

(Figure 7A-C). A known Kaibab invertebrate locality along the Hermit Trail was also greatly expanded. 

This locality contains impressive sponge-rich strata, as well as multiple other invertebrates (Figure 7D). A 

new locality comprised of several extensive horizons rich in ichnofossil (worm and ghost shrimp) 

burrows was discovered along the Grandview Trail (Figure 7E). 

 

 
Figure 7. A collection of invertebrate body fossils and ichnofossils found during the 2019 GRCA PaleoBlitz surveys. 

A) Bryozoans in cross-section in the Kaibab Formation on the North Rim. B) Well preserved brachiopod in the Kaibab 
Formation. C) Single rugose horn coral and many crinoid stem pieces in the Kaibab Formation. D) Large silicified 
sponge fossil with well-preserved internal structure found within larger silicified sponge-rich horizons in the Kaibab 
Formation. E) Dense network of Thalassinoides, burrows likely made by a ghost shrimp, on the underside of a fine-

grained sandy horizon of the Kaibab Formation. (NPS/Mark Nebel). 

 
The GRCA PaleoBlitz was leveraged as an opportunity to develop, test, and refine the new paleontology 

geodatabase and field forms, and as a pilot project to transition to new ArcGIS Online (AGOL) and 

Collector applications. Over the course of the 2019 field season, the GRCA Paleontology Program 

successfully migrated completely away from previous Trimble-based field data collection protocols and 

workflows to the new AGOL and Collector technologies and their related workflows. For more 

information on these updates contact GIS Program Manager, Mark Nebel (mark_nebel@nps.gov). 

 

Paleozoic Invertebrate Ichnology Summary – Bright Angel Shale 

 

Another PaleoBlitz survey occurred May 27 - 29, 2019 in order to find new invertebrate trace fossils 

along the North Kaibab Trail and to conduct a more detailed survey of previously known localities in the 

Bright Angel Shale. The survey team consisted of Anne Miller (GRCA/NAU), Benjamin Wheeler 

(NAU), Susan Pratt, and Dustin Pratt (Figure 8). The team discovered a new locality in the Redwall 

Limestone that consisted of in situ, horizontal burrows on the upper surface of limestone beds (Figure 9). 

At a previously known locality in the Bright Angel Shale, near the Manzanita area, new horizontal and 

vertical burrows were identified including several specimens of the horizontal burrow network, 

Palaeophycus (Figure 10A). Three specimens were collected from this locality and identified as, 

Cruziana isp., Skolithos isp., and Didymaulichnus isp. Cruziana is a biolobed, horizontal burrow made by 



 2019 Paleontology Project After Action Report                                                                                       15 
 

arthropods (most likely trilobites) that were potentially deposit feeding (Figure 10B). The similar trace, 

Didymaulichnus, differs in that the bilobed burrow is smoother, devoid of arthropod scratch marks and 

could have also been made by other organisms like gastropods (Figure 10C). Skolithos is a vertical 

burrow most likely made by vermiform organisms as a dwelling structure for suspension feeding or 

predation (Figure 10D). 

 

 
Figure 8. Invertebrate Ichnology PaleoBlitz team on the North Kaibab Trail en route to survey the Bright Angel Shale. 

Left to Right: Benjamin Wheeler, Anne Miller (team lead), Susan Pratt, and Dustin Pratt. (NPS) 

 

 
Figure 9. Burrows, likely Palaeophycus (?), found in the Redwall Limestone along the North Kaibab Trail. (NPS/Anne 

Miller) 
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Figure 10. The Bright Angel Shale exposed along the North Kaibab Trail revealed numerous invertebrate trace 
fossils including A) Palaeophycus burrows, B) Cruziana, C) Didymaulichnus, and D) Skolithos (?). (NPS/Anne Miller).  

 

Paleozoic Vertebrate Body Fossils PaleoBlitz Summary – Kaibab Formation 

 

The 2019 GRCA PaleoBlitz for the Kaibab vertebrates was accomplished from September 22 to 26, 2019. 

During this time, the survey team consisted of John-Paul Hodnett (M-NCPPC), Diana Boudreau 

(GRCA/ACE), Anne Miller (GRCA/NAU), James (Max) Bovis (M-NCPPC), and Tom Olson (Figure 

11). The primary goal was to explore both the North and South Rims of Grand Canyon National Park to 

locate and assess historic localities known for Kaibab Formation vertebrate body fossils and identify new 

potential vertebrate body fossils from the Kaibab Formation. As such, this team was successful in 

identifying two new significant fossil sites with well-preserved vertebrate remains from the North Rim of 

GRCA. The team also located the vertebrate-bearing beds at Fossil Mountain and the type section of the 

Fossil Mountain Member of the Kaibab Formation on the South Rim.  

 

Preliminary results of the most significant vertebrate fossils recovered include the second tooth of 

Megactenopetalus kaibabanus collected from the North Rim (Figure 12B) and the first record of 

Megactenopetalus on the South Rim (Figure 12A). Megactenopetalus is a large petalodont shark, first 

discovered at the Grand Canyon in the 1940’s. The park’s first specimen of Crassidonta stuckenbergi, a 

holocephalan chondrichthyan, was also collected from the Kaibab Formation. It was known previously 

only from Permian sites in Wyoming, Russia, and Australia (Figure 12C). The first records of the 

ctenacanth shark Glikmanius from both the North and South Rims was documented and specimens were 

collected (Figure 12D). As a historic first, this was also the first team of paleontologist in the 100 year 

history of GRCA to set out to specifically to search for Paleozoic vertebrate body fossils. The end results 

of the surveys include collecting approximately 200 lb (90 kg) of vertebrate bearing rocks from the 
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Kaibab Formation that will be prepared and processed for micro-vertebrate and conodont fossils. These 

fossils will be studied to better understand the diversity of marine vertebrates during the Early Permian in 

the American Southwest and will be included in a comprehensive report of the vertebrate record of the 

Kaibab Formation.  

 

 
Figure 11. A) North Rim Kaibab Vertebrates PaleoBlitz team members at the North Rim Lodge (Left to Right: Anne 

Miller, JP Hodnett, and Max Bovis). B) South Rim Kaibab Vertebrates PaleoBlitz team members striking a pose (Left 
to Right: Tom Olson, Diana Boudreau, JP Hodnett, and Max Bovis). (NPS Photos). 

 

 
Figure 12. Notable specimens documented during the 2019 Vertebrate Body Fossil PaleoBlitz September 22-26, 
2019. A, B) Megactenopetalus kaibabanus C) Crassidonta stuckenbergi D) Glikmanius sp. (NPS/JP Hodnett). 
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Significant Paleontological Specimens 

 

As a result of the 2019 PaleoBlitz efforts, 10 paleontological specimens have been accessioned into the 

GRCA museum collection (see below for catalog numbers). These items include a phyllodont fish tooth 

plate from the Kaibab Formation (Figure 13A), vertebrate swim tracks from the Moenkopi Formation 

(Figure 3A), vertebrate and invertebrate tracks and trackways from the Coconino Sandstone (Figure 5), 

and invertebrate trace fossils from the Bright Angel Shale (Figure 10). Rock samples collected during the 

Kaibab Formation PaleoBlitz (Figure 12) are being processed for microvertebrates and will be 

accessioned in the museum collections following taxonomic assignment.  

 

GRCA #33184 – Phyllodont Fish Tooth Plate 

GRCA #120545 – Arthropod Trackway 

GRCA #120546 – Tetrapod Trackway 

GRCA #120547 – Tetrapod Trackway 

GRCA #120548 – Tetrapod Trackway 

GRCA #120549 – Tetrapod Trackway 

GRCA #33186 – Rotodactylus Swim Traces 

GRCA #122001 – Didymaulichnus Traces 

GRCA #122002 – Cruziana Traces 

GRCA #122003 – Skolithos Traces

 

A number of notable specimens were documented in the field and recorded in the Paleontology 

Geodatabase, but were not collected. These specimens include the occurrence of Megactenopetalus shark 

teeth on the South Rim (Figure 12A), tetrapod trackway block along the Bright Angel Trail 

(photogrammetry model) (Figure 13B), an assemblage of large, clawed trackways in the Coconino 

Sandstone on the North Rim (Figure 6), vertebrate trackways in the Coconino Sandstone on the South 

Rim (Figure 5A), and invertebrate body fossils from the Kaibab Formation (Figure 7A-D). 

 

 
Figure 13. A) A phyllodont fish tooth plate from the Kaibab Formation collected along the Hermit Trail. (NPS/Klara 

Widrig) B) GIP Intern Klara Widrig and NAU graduate student Anne Miller document a tetrapod trackway block along 
the Bright Angel Trail prior to imaging the block to create a 3D model. (NPS/Diana Boudreau). 

 
Paleontology Geodatabase & Collector System 

 

In 2019, Mark Nebel (GIS Program Manager), Anne Miller (Science and Resource Management), and 

Jered Hansen (GIS Specialist) began developing an updated locality data collection form and online 

collector system. Surveys conducted in 2019 provided an opportunity to test these new data collection 

methods. Online collector systems allow the paleontology surveys to collect data in a more efficient and 

systematic way than with field notebooks and paper locality forms alone. The data collection system 

established over the past few years at Grand Canyon National Park has set the standard for 

paleontological resources data collection for other fossiliferous park units. A total of 25 new localities and 
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55 new sites were added to the GRCA paleontology geodatabase as a result of the 2019 PaleoBlitz 

surveys. For more information on these updates contact Mark Nebel (mark_nebel@nps.gov). 

 

Research Permit 

 

All PaleoBlitz activities undertaken in 2019 were permitted under scientific research and collecting 

permit #GRCA-2019-SCI-0002 (Appendix B). This permit allowed NPS staff and outside researchers to 

assess paleontological specimens in the field, document using GPS and photography, and collect in cases 

where rare, well-preserved, or scientifically significant fossils were encountered.   
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2019 National Fossil Day Celebration 

 
National Fossil Day (NFD) is an annual celebration to highlight the scientific and educational value of 

paleontology and the importance of preserving fossils for future generations. NFD celebrated its 10th 

anniversary in 2019 providing an opportunity to partner with Grand Canyon National Park during their 

centennial anniversary. The resulting National Fossil Day Celebration was hosted on the South Rim of the 

Grand Canyon on September 27 and 28, 2019. Prior to this special event, the main National Fossil Day 

event had only been hosted at the National Mall in Washington, DC. The planning and logistics involved 

in hosting the event at Grand Canyon National Park in 2019 has paved the way for other National Park 

Service units to host National Fossil Day events in future years. 

 

The 2019 National Fossil Day logo recreates a prehistoric scene from one of Grand Canyon National 

Park’s most iconic fossil localities, Rampart Cave (Figure 14). The logo depicts a Shasta ground sloth, 

Nothrotheriops shastensis, walking across the sloth dung covered floor of Rampart Cave 11,000 years 

ago. A vampire bat, Desmodus stocki, hangs from the ceiling, waiting until dusk to forage for food. This 

logo was used to promote National Fossil Day activities hosted by 380 partner organizations across the 

country throughout the month of October. The official National Fossil Day was on October 16, 2019 in 

conjunction with National Earth Science Week. 

 

 
Figure 14. 2019 National Fossil Day logo featuring a scene recreating fossils from Rampart Cave in Grand Canyon 

National Park (NPS). 
 

Pre-Event Planning 

 

Many components went into preparing for the 2019 National Fossil Day Celebration at Grand Canyon 

National Park. From designing non-traditional outreach materials to developing a “run of show” to 

procuring lodging for visiting scientists, the 2019 NFD celebration required many steps to ensure a 

successful event. The first step was to establish a date for the National Fossil Day Celebration. Once the 

date was selected, the core paleo team developed a schedule of events based on previous NFD activities. 

Ronnie Colvin, Interpretive Park Ranger at GRCA, had been coordinating NFD events at the park for the 

past 5 years, so the 2019 schedule used her previous NFD event schedules for an outline. Events repeated 

from previous years include a featured ranger-led Fossil Walk program, children’s activity table at the 
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Yavapai Geology Museum, Ask-a-Scientist event, Facebook Live broadcast at the fossil beds with Park 

Rangers, and paleontology themed evening programs. New additions to the schedule for 2019 included a 

paleontology symposium, 10 partner organization booths stationed at the Grand Canyon Visitor Center, 

and a welcome ceremony with speeches from the President of the Paleontological Society (Bruce 

MacFadden), GRCA Chief of Resources (Jeanne Calhoun), and NPS Paleontology Program Manager 

(Vincent Santucci), and a reading of the AZ state greeting by Interpretive Ranger, Ronnie Colvin. 

 

Planning such a large event required a great deal of pre-event planning. National Fossil Day activities 

were located at the Grand Canyon Visitors Center Plaza, Yavapai Geology Museum, Fossil Walk area 

along the Rim Trail, Shrine of the Ages, and Mather Amphitheater. Each location required its own set of 

supplies, staffing, and resources which were staged prior to the NFD event. Below is an event timeline for 

pre-event planning which can be adapted for future NFD events at GRCA or other NPS park units. Each 

pre-event planning item includes a suggested timeline and contact person. 

 

NFD Pre-Event Planning Timeline 

Friday, September 27, 2019, Paleontology Mini-Symposium 

Saturday, September 28, 2019, National Fossil Day  

NFD 2019 Theme:     Grand Canyon National Park’s Rampart Cave’s Ice Age Fossils 

https://www.nps.gov/articles/fossils-of-the-2019-national-fossil-day-artwork.htm 

 

June/July (2-3 months out) 

 Register as an event with NPS NFD website & advertise (PIO, Social Media Coordinator) 

 Meet with Interpretation schedulers & supervisors for Evening Program and Fossil Walk Ranger 

Program to be added to their calendars and plan for extra staffing (Interpretation Staff) 

 Reserve area outside Yavapai Geology Museum for activity & touch table (Building Lead) 

 Reserve Shrine of the Ages as inclement weather location for 9/27 evening & 9/28 all day 

(Building Lead) 

 Contact Science and Resource Management (SRM) regarding current paleo research (SRM Staff) 

 Recruit volunteers to assist with activities and setup (Volunteer Coordinator, Interpretation Staff, 

& SRM Staff) 

 Draft signs and set meetings with Creative Media Staff (Indesign and PDF) (Creative Media staff)  

 Connect with NFD Partners and Vendors to gauge participation and needs (NFD Coordinator, 

Partner Organizations) 

 

August (1 month out) 

 Produce flyers & information to distribute (Creative Media and Social Media Coordinator) 

 Sandwich boards with Velcro for locations with laminated posters (Creative Media, Interpretation 

Staff) 

 Flyers for locations with laminated posters (Creative Media) 

 Confirm partners and vendors participation and needs (NFD Coordinator, Partner Organizations) 

 Social media teasers for NFD (Social Media Coordinator, PIO) 

 Complete table layout, activities, & materials for children’s activity tables (Interpretation Staff) 

 Gather all activity supplies and load into NFD bins (Interpretation Staff) 

 

September (Month of) 

 Send press release for NFD two weeks prior to event (Creative Media, PIO, Social Media Coord.) 

 Promote event using flyers, social media link to subject webpage, teasers, etc. (Social Media) 

 Distribute digital and paper flyers through normal program advertising media (Creative media & 

Social Media staff) 

https://www.nps.gov/articles/fossils-of-the-2019-national-fossil-day-artwork.htm
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 Provide Visitor Center with presentation slides for Evening Program & Symposium 

announcement (Interpretation) 

 Two weeks before event contact Facilities to reserve delivery of tables and chairs (Facilities) 

 Compose and stage Countdown to National Fossil Day social media posts (Social Media) 

 Distribute handouts to North Rim, Desert View, and Inner Canyon Districts (Interpretation) 

 

September 23-28 (Week of) 

 Bring tables and supplies to Yavapai Geology Museum storage for children’s table (Building 

lead) 

 Bring supplies to the Grand Canyon Visitor Center storage for partner activities (Interpretation) 

 Gather specimens from Museum Collections to exhibit during Evening Programs (Museum Staff) 

 Gather speaker presentations and upload on the Shrine of the Ages computer for Paleontology 

Symposium and Evening Program (Guest Speakers, Interpretation) 

 Day before event deliver NPS tablecloths, activity supplies, and NFD bins to various locations 

around the park (Interpretation) 

 Day of event, See Run of Show (Appendix D) 

 

Grand Canyon National Park is a large park composed of four main districts (South Rim, North Rim, 

Desert View, and Inner Canyon). In an attempt to reach a wider audience, NFD postcards, stickers, fossil 

trading cards, and Junior Paleontologist supplies were delivered to each of these districts with information 

about the National Fossil Day Celebration. No formal data was gathered about NFD participation, but 

Interpretation staff indicated that visitors were enthusiastic about the paleontology event, cards, and 

stickers. In future events at Grand Canyon, or in other park units with multiple districts, attempts should 

be made when possible to include each district in the NFD event. 

 

Multiple non-traditional interpretive products were produced in preparation for the National Fossil Day 

Celebration. The first product, a NFD promotional postcard, was developed for inclusion in the Earth 

Science Week toolkits mailed out by the American Geosciences Institute. The postcards took 

approximately 2 months from initial design to delivery. These postcards were useful in promoting NFD at 

Grand Canyon, Geological Society of America Meeting, and Flagstaff Science Festival. The second 

product was an unstaffed pop-up exhibit featuring the fossils of Grand Canyon National Park (Figure 15). 

This exhibit was unveiled during the NFD celebration on Friday, September 27th and remained on display 

in the Grand Canyon Visitors Center. The pop-up exhibit went through multiple iterations and was 

reviewed by paleontologists and interpretive staff for correct content and engaging design. It took 

approximately 3 months from initial design to delivery. The third and final product produced for the NFD 

event was a set of 9 GRCA fossil-themed trading cards. Each card contained an image of a Grand Canyon 

fossil with information, graphics, preservation message, and QR code link to photogrammetry models on 

the back (Figure 16). From design to delivery, the process took approximately 3 months. When 

developing interpretive products such as those listed above, the lengthiest part of the process was the 

printing and delivering steps. It is recommended that parks start this process early to ensure the timely 

delivery of the products. 

 

National Fossil Day was also promoted at the Flagstaff Science Festival on Saturday September 21, 2019, 

one week prior to the National Fossil Day Celebration. Grand Canyon National Park Science and 

Resource Management staff participated in the science festival by promoting the National Fossil Day 

Celebration, educating visitors about paleontological resources, and encouraging visitors to paint a fossil 

cast or build their own crinoid.  
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Figure 15. Diana Boudreau (GIP/ACE) and Ronnie Colvin (GRCA) display the GRCA Paleontology Pop-Up Exhibit 

designed as an unstaffed interpretive tool for National Fossil Day (NPS/Klara Widrig).  

 

 
Figure 16. Front and back side of a Grand Canyon National Park Fossil Trading Card, "Tetrapod Trackway,” that 

features photos of a footprint trackway, in stone made by an amphibian that had a large, stocky body, and walked on 
four short legs with five-digit clawless feet. (NPS Photo). 
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National Fossil Day Celebration 

 

The 2019 National Fossil Day Celebration at Grand Canyon National Park included an evening 

paleontology symposium and museum collections table on September 27 (Figure 18) and a full day of 

events and activities on September 28 (Figure 19). September 28 was also a fee free day providing an 

opportunity for a larger group of individuals to visit Grand Canyon National Park for the National Fossil 

Day Celebration. A full schedule of NFD events can be accessed online at 

https://www.nps.gov/grca/planyourvisit/2019-national-fossil-day-celebration.htm. 

 

The paleontology symposium on September 27, 2019 provided park staff and visitors an opportunity to 

attend scientific presentations by guest paleontologists Jim Mead, Spencer Lucas, Linda Lassiter, and JP 

Hodnett (Figure 18). Attendees of this symposium were able to interact with park staff and 

paleontologists at the museum collections table. A number of notable fossil specimens and replicas with 

identification cards were on display prior to and during the symposium talks. The GRCA fossil-themed 

trading cards were also debuted and distributed for the first time during this symposium event. Following 

the presentations, Vincent Santucci awarded NPS Paleontology Arrowhead Awards to members of the 

GRCA Paleontology Team for their outstanding work during the 2019 Paleontology Project at Grand 

Canyon National Park (Figure 17). Approximately 110 visitors attended the Paleontology Symposium on 

Friday September 27. 

 

The following day, September 28, 2019, was full of fossil festivities around the park (Figure 19). A 

regularly scheduled Ranger-led Fossil Walk kicked off the day at 9 am. During that time partner 

organizations were arriving at the Grand Canyon Visitor Center Plaza and setting up their outreach 

booths. At 10 am all of the partner booths were set up and participants were already interacting with park 

visitors (Figure 20). A photobooth run by the American Geoscience Institute (AGI) allowed the public to 

take photos in front of a green screen and superimpose their image onto a variety of GRCA themed  

 

 
Figure 17. A few members of the GRCA Paleontology Team received NPS Paleontology Arrowhead Awards from 

NPS Senior Paleontologist, Vincent Santucci, during the Paleontology Symposium on Friday September 27, 2019. 
Left to Right: Diana Boudreau, Mark Nebel, Ronnie Colvin, JP Hodnett, Colleen Hyde, and Anne Miller. (Not pictured: 
Jeanne Calhoun, Sarah Haas, Kim Besom, Ronda Newton, and Klara Widrig) (NPS/Michael Quinn).  

https://www.nps.gov/grca/planyourvisit/2019-national-fossil-day-celebration.htm
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Figure 18. Sandwich board sign showcasing guest speakers for the 2019 National Fossil Day Paleontology 

Symposium at Grand Canyon National Park on September 27. (NPS) 
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Figure 19. Schedule of events for the 2019 National Fossil Day Celebration at Grand Canyon National Park on September 27 

and 28. (NPS) 
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photos such as fossil track blocks, Rampart Cave, on river rafts, etc (Figure 20A). The GRCA 

paleontology pop-up exhibit was set up inside the Visitors Center and fossil trading card sets were 

distributed. Over at the Yavapai Geology Museum, another table was set up from 10 am – 12 pm to 

provide kids the opportunity to build their own crinoid, paint a fossil cast, weave a complex trilobite knot, 

or start earning their Junior Paleontologist badges. Paleontologists stationed at this booth also 

livestreamed an Ask-a-Scientist social media event reaching 7,617 individuals. Over 100 viewers 

submitted comments or questions during the livestream event. A welcome ceremony at the Mather 

Amphitheater was conducted from 1:00 – 1:30 pm to formally welcome participants to the National Fossil 

Day Celebration (Figure 21). Jeanne Calhoun, GRCA Chief of Resources, introduced the ceremony and 

welcomed guest speaker, Bruce MacFadden, President of the Paleontological Society. After a warm 

welcome from Bruce MacFadden, Ronnie Colvin (GRCA) read a greeting from the Arizona governor’s 

office. Vincent Santucci, NPS Senior Paleontologist, ended the ceremony with an inspirational speech 

about the impact National Fossil Day activities have on youth and public perception of paleontological 

resources. A few hours following the welcome ceremony, partner booths were packed up. Another social 

media livestream event, held at 4:30 pm at the Fossil Beds with Park Rangers, was very popular, reaching 

23,788 viewers. In the evening, a special program was hosted at the Shrine of the Ages with guest speaker 

NPS Senior Paleontologist Vincent Santucci. The table of museum specimens was set up again, so 

visitors could interact with paleontologists and Grand Canyon fossils. Vincent Santucci’s presentation 

was titled “Celebrating the Paleontological Heritage of Grand Canyon National Park during the Park’s 

Centennial”. Approximately 85 visitors attended the special evening program.  

 

 
Figure 20. Paleontology activities were everywhere at the Grand Canyon Visitor Center Plaza on National Fossil 

Day. A) Mary Carpenter (BADL) takes a photo at the American Geosciences Institute photo booth (NPS/Vincent 
Santucci). B) Jason Kenworthy (GRD) swears in a new Junior Paleontologist at the NPS outreach booth (NPS/Hazel 
Wolfe). C) Maria Rodriguez (GLCA) admires the Suskityrannus puppet Doug Wolfe (ZDig) exhibited at his Zuni 

Dinosaur Institute outreach booth (NPS/Michael Quinn). D) Park Ranger Mary Ontiveros (TUSK) tells visitors about 
the fossil resources at TUSK (NPS/Hazel Wolfe). 
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Figure 21. Vincent Santucci, NPS Senior Paleontologist, addresses visitors at the Welcome Ceremony during the 

National Fossil Day Celebration at Grand Canyon National Park (NPS/Michael Quinn). 

 
A Run of Show was developed by Interpretive Park Ranger Ronnie Colvin (Appendix D). This Run of 

Show ensured each participant, volunteer, and staff member knew where they needed to be, when they 

needed to be there, what items needed to be present in a particular location, and any other pertinent 

information. The Run of Show provided in depth detail of the pre-event planning and staging of items as 

well as the schedule for the event itself. Staff at GRCA and other NPS units are strongly encouraged to 

utilize a Run of Show document for future NFD events. 

 

This event would not have been possible without the help and support from our partner organizations, 

GRCA Interpretation Staff, GRCA Science and Resource Management staff, and other supporting 

individuals. We would like to thank these individuals for their participation in the 10th annual National 

Fossil Day Celebration (Appendix E). This special kickoff event was so successful, because of their 

enthusiastic contributions highlighting the scientific and educational value of paleontology and the 

importance of preserving fossils for future generations. Following the National Fossil Day Celebration, 

Vincent Santucci, Ronnie Colvin, and Diana Boudreau sent an official letter of thanks to participants of 

the National Fossil Day Celebration and attached a copy of the group photo taken on the GCVC plaza 

(Figure 22). 

 

The success of the 2019 National Fossil Day Celebration at Grand Canyon National Park sets the stage 

for future National Fossil Day events to be held at National Park units across the country. The work 

completed by GRCA and WASO staff (Figure 23) to host this event will be utilized for years by other 

NPS staff planning large National Fossil Day Celebrations in the future.  
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Figure 22. Partner organizations and NPS staff gathered at the Visitors Center to celebrate National Fossil Day at Grand Canyon National Park on September 28, 

2019. Left to right (front): Jeremy Childs, Jennifer Glennon, Anne Miller, Hazel Wolfe, Celia Dubin, Kevin Garcia, John-Paul Hodnett, Vincent Santucci, Mary 
Carpenter, Jim Mead, Joel Despain, Adam Blankenbicker, Chris Symons, Jason Kenworthy, Justin Tweet. Left to right (back): Grace Lilly, Janet Gillette, David 
Gillette, Tom Olson, Richard McMichael, Don Weeks, Anne Scott, Eleanour Snow, Andy Grass, Sequoyah McGee, Robyn Henderek, Sandy Croteau, Erin 
Eichenberg, Diana Boudreau, Sherman Mohler, Mary Ontiveros, Doug Wolfe, Maria Rodriguez, Veronica Colvin, Joel Kane, Bryan Maul (NPS/Michael Quinn). 
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Figure 23. Members of the GRCA Paleontology Team at the Mather Amphitheater following the Welcome Ceremony. 

Left to Right: Jeanne Calhoun, Anne Miller, Mark Nebel, Ronnie Colvin, Diana Boudreau, Sarah Haas, JP Hodnett, 
and Vincent Santucci. (Not pictured: Justin Tweet, Ronda Newton, Kim Besom, Colleen Hyde, and Klara Widrig) 
(NPS/Michael Quinn). 
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Data Management and Archives 
 
During the 2019 Paleontology Project, many new documents, publications, photos, and files needed to be 

digitally archived in both the GRCA and WASO paleontology archives. To ensure each document was 

filed in the same location in both archives, a temporary Google Drive folder and file tracker spreadsheet 

were created (Figure 24). Diana Boudreau maintained the GRCA archives and Justin Tweet maintained 

the WASO archives. Archives have been fully updated as part of the 2019 Paleontology Inventory. In 

addition, photogrammetry models, files, and associated photos have been archived on IRMA. 

 

 
Figure 24. Temporary folder file tracker spreadsheet developed to keep a record of files shared and added to WASO 

and GRCA digital archives. Files were shared using Google Drive. 

 
GRCA Paleontology Archives 

 

GRCA maintains a paleontology archive and library to organize all documents related to paleontology 

resources at the park. Items such as field notes, publications, historic photos, maps, research permits, and 

museum collection documents can be found within the archives. Due to the sensitive nature of 

paleontological resources, paleontology archives are restricted access only. To request access to 

information within the archives, contact Mark Nebel (mark_nebel@nps.gov) or Anne Miller 

(anne_miller@nps.gov). 

 

NPS Paleontology Program Archives (WASO) 

 

The National Park Service Paleontology Program (WASO) maintains a copy of all field notes, sketches, 

photographs, maps, reports, publications, and fossil specimens archived at GRCA (Santucci et al. 2018). 

This ensures the safety of paleontological resource data in the event either GRCA or WASO archives are 

lost. To request access to materials in the NPS Paleontology Program archives contact Vincent Santucci 

(vincent_santucci@nps.gov) or Justin Tweet (justin_tweet@nps.gov).  

 

GRCA Museum Archives 

 

In addition to the digital GRCA archives, a number of physical materials related to the Inventory Report, 

PaleoBlitz, and National Fossil Day (NFD) activities were added to the GRCA archives. National Fossil 

Day Celebration items include NFD logo pins, patches, stickers; NFD postcards; GRCA fossil-themed 

trading card set; and a framed Arizona State greeting read during the welcome ceremony. PaleoBlitz 

items include physical or scanned copies of field notebooks from Klara Widrig (GIP), Diana Boudreau 

(GIP/ACE), John-Paul Hodnett (NFD, M-NCPPC), Anne Miller (GRCA), Adam Marsh (PEFO), and Bill 

Parker (PEFO), and 10 specimens collected during PaleoBlitz activities. Inventory report items will 

include a physical copy of the GRCA Paleontological Resources Inventory Report once it has been 

published. 
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Summary 
 
The 2019 Paleontology Project reflects a pivotal time in the development of a paleontology program at 

Grand Canyon National Park. Each component of the 2019 project aided in creating a baseline for 

paleontological resources that will allow future resource managers to better preserve, manage, and 

provide outreach materials for paleontological resources at GRCA. The 2019 Paleontology Project team 

was able to accomplish many things during the 2019 Paleontology Project (Appendix A). These 

accomplishments were achieved due to the strong collaboration between team members, regular 

communication via phone calls and emails, foresight and planning to account for potential roadblocks, 

and positive affirmations for completed components. Having a central team dedicated to supporting the 

paleontology project was a crucial part of the success of the 2019 Paleontology Project. 

 

The work completed this year also highlighted the extensive nature of paleontological resources at 

GRCA. Each PaleoBlitz survey revealed new paleontological resources, sites, and localities. The wealth 

of information reported during these focused, short one- or two-day surveys indicates that conducting 

additional focused surveys for longer periods of time will produce many new paleontological resources. 

With the recent finalization of the Paleontology Programmatic Categorical Exclusion, GRCA staff are 

able to continue surveying for and preserving the park’s paleontological resources. 

 

The 2019 Paleontology Project at GRCA has also left a lasting impression on the interpretation, 

education, and outreach staff. Members of the staff continue to promote the Junior Paleontology Program, 

hand out fossil trading card sets, and incorporate paleontology resource information into ranger programs 

long after the National Fossil Day Celebration. Paleontology will be further promoted through a new 

Xanterra project. In 2019, the Maswick South Lodges were demolished to prepare for the construction of 

new lodges. Xanterra staff and members of the PSET team voted to name each lodge for four types of 

fossils: Trilobite (invertebrates), Shasta (vertebrates, for Shasta ground sloth), Fern (plants), and Burrow 

(trackways). In addition, Xanterra staff plan to incorporate interpretive elements into the design and 

landscaping of these new lodges.  

 

From the tiniest trilobites in the Bright Angel Shale to the Megactenopetalus shark teeth of the Kaibab 

Limestone, fossils of Grand Canyon National Park capture the imagination of visitors and scientists alike. 

The projects developed and executed during 2019 are just the beginning for the next 100+ years of 

paleontological exploration and discovery at Grand Canyon National Park. 
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Appendix A: 2019 Paleontology Project Accomplishments  
 
GRCA Paleontology Project - General  

  

 Updated the GRCA Cave/Archeology Non-Disclosure form to include Paleontological Resources. 

 Obtained funding from GCC to support the GRCA Paleontological Resource Inventory 

(approximately $50,000). 

 Obtained funding to support 2 paleo interns to support the GRCA Paleontological Resource 

Inventory. 

 Wrote an After Action Report to summarize accomplishments and processes of the project (this 

report). 

 Finalized the Paleontology Programmatic Categorical Exclusion (PEPC 90271). 

  

GRCA Paleontology Inventory Report 

  

 Recruited a variety of paleontologists to participate in writing the inventory report chapters. 

 Development, internal team review, peer review, and program review of original manuscripts which 

will be published in the GRCA Paleontological Resource Inventory Report including: 

 History of GRCA Paleontology (Spamer) 

 Geology and Stratigraphy (Connors, Tweet, & Santucci) 

 Precambrian Paleontology (Tweet) 

 Paleozoic Invertebrate Paleontology (Lassiter, Tweet, Foster, & Sundberg) 

 Paleozoic Vertebrate Paleontology (Hodnett & Elliot) 

 Paleozoic Paleobotany (Knight) 

 Paleozoic Invertebrate Ichnology (Miller, Marchetti, Francischini, & Lucas) 

 Paleozoic Vertebrate Ichnology (Marchetti, Francischini, Lucas, Voigt, Santucci, & Hunt) 

 Mesozoic Paleontology (Marsh, Parker, & Miller) 

 Pleistocene/Holocene Cave Paleontology (Mead, Tweet, Santucci, Tobin, Chambers, Thomas, & 

Carpenter) 

 Paleontological Resources Management (Boudreau, Santucci, Widrig, Miller, Nebel, Colvin, 

Hyde, & Besom) 

  

GRCA PaleoBlitz & Field Collection of Fossil Specimens 

  

 Obtained funding from BRD to support the PaleoBlitz ($5,000). 

 Completed PaleoBlitz activities in the Mesozoic Strata (Chinle & Moenkopi), Kaibab Limestone, 

Coconino Sandstone, and Bright Angel Shale. 

 Added 25 new localities and 55 new sites to the paleontology geodatabase. 

 Collected 3 specimens from the Bright Angel Shale along North Kaibab Trail  

o Catalog #GRCA122002, GRCA122001, GRCA122003; Accession #GRCA5930 

 Collected multiple track blocks from Coconino Sandstone along New Hance Trail including one 40 lb 

block. Trackways include both invertebrate and vertebrate traces. 

o Catalog #GRCA120545, GRCA120546, GRCA120547, GRCA120548, GRCA120549; 

Accession #GRCA5930 

 Collected one vertebrate swim trace track block from Mesozoic PaleoBlitz. 

o Catalog #GRCA33186; Accession #GRCA5930 

 Collected Permian fish tooth plate from Hermit Trail. 

o Catalog #GRCA33184; Accession #GRCA5898 
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 Collected Permian bony fish and shark material during the Paleozoic Vertebrates PaleoBlitz. 

o Items will be cataloged following processing and identification by John-Paul Hodnett. 

  

GRCA National Fossil Day Celebration, Paleontology Interpretation, Education, & Outreach 

  

 Created logo depicting Rampart Cave/Sloth/Bat as 2019 NFD logo and a companion Fossil Park logo 

for GRCA. 

 Designed and printed a new GRCA Paleontology Pop-Up Exhibit. 

 Designed and printed 12,000 postcards featuring the 2019 NFD logo and info on the 2019 NFD event 

at Grand Canyon. 10,000 will be distributed in the Earth Science Week toolkits. 

 Designed and printed 14,000 sets of 9 GRCA fossil-themed trading cards. 

o Used cards to generate excitement for NFD Celebration at GRCA with a “countdown to 

NFD” social media series 10 days prior to the event. 

 Obtained an Arizona State greeting from the governor’s office for the NFD welcome ceremony. 

 Commissioned original artwork depicting Rampart Cave fossils. 

 Hosted a National Fossil Day Celebration at Grand Canyon National Park September 27 & 28. 

o Hosted a Paleontology Symposium evening of September 27. 

o Hosted 12 partner organizations and many volunteers to assist with NFD September 28. 

  

 GRCA Paleontology Research 

  

 Ichniotherium specimen from GRCA described and published. Information on this publication shared 

with media by GRCA and WASO public affairs. 

 Obtained copies of Charles Walcott’s field notes from the Smithsonian. 

  

GRCA Paleontology Collections & Archives 

  

 Obtained photogrammetric images of 16 specimens from GRCA and Smithsonian museum 

collections and specimens in the field, and made models available online with descriptions for 

interpretive purposes.  

o Vampire Bat Skull; Sloth Skull + Dung; Cheetah Skull; Harrington’s Mountain Goat Skull; 

Crinoid; Trilobite; Seed Fern; Coiled Nautiloid; Brachiopod (Peniculauris); California 

Condor; Ichniotherium Trackway; Dragonfly Wing; Phyllodont Tooth Plate; Chelichnus 

Tracks; Bright Angel Trackway 

o Online link: https://www.nps.gov/articles/series.htm?id=A9E62040-AC6F-A6D7-

BE564A036F1D6146 

o All photogrammetry files were archived on IRMA Portal. 

 Many fossils in the GRCA museum collection were photographed including (fossil plants, 

invertebrate traces, and vertebrate ichnofossils). 

 Digitized Daryl Martin’s thesis “Depositional systems and ichnology of the Bright Angel Shale 

(Cambrian), Eastern Grand Canyon, AZ” and added it to GRCA museum collection. 

 A missing specimen of GRCA fossil fish was relocated by John-Paul Hodnett during research for the 

GRCA Paleozoic Vertebrate Fossil chapter.  

 Accessioned a number of NFD, PaleoBlitz, and Inventory Report items into the GRCA museum 

collection, including: NFD logo pins, patches, stickers; NFD postcards; GRCA fossil-themed trading 

card set; framed Arizona state greeting read at the welcome ceremony; copies of field notebooks from 

PaleoBlitz activities; and a physical copy of the published inventory report. 

 

 

https://www.nps.gov/articles/series.htm?id=A9E62040-AC6F-A6D7-BE564A036F1D6146
https://www.nps.gov/articles/series.htm?id=A9E62040-AC6F-A6D7-BE564A036F1D6146
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GRCA Paleontology Geodatabase, GIS, & File Structure 

  

 Mark Nebel and Anne Miller completed their GRCA Paleontology geodatabase for managing fossil 

locality data, photos, collected specimens, etc. 

 Updated field locality and site form for collecting data in the field. 

 Incorporated legacy photos into new database organization. 

 Created related table for collected specimens within the geodatabase. 

 Implemented GIS Collector software during 2019 PaleoBlitz to easily collect locality and site data in 

the field. 
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Appendix B: GRCA Scientific Research and Collecting Permit 
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Appendix C: 2019 Paleontology Project Timeline 
 
July 2018 NPS Paleontology Program (Vincent Santucci) coordinated with GRCA SRM 

Leadership (Jeanne Calhoun) to propose 2019 Paleontology Project components 

 

December 6, 2018 Budget proposal submitted to Grand Canyon Conservancy by NPS Paleontology  

Program (Vincent Santucci) and GRCA SRM staff (Mark Nebel). Budget was  

approved by GRCA leadership and ultimately Grand Canyon Conservancy. This 

provided funds to hire two paleontology interns through GeoScientists-in-the-

Parks (GIP) program, supported PaleoBlitz events, and other project needs. 

 

**Government shut-down caused a delay in all aspects of the 2019 Paleo Project** 

 

February 19, 2019 Onboard two GIP Paleontology Assistants; Establish GRCA Paleo Core Team 

 

February 26, 2019 GRCA Centennial Celebration 

 

February 27, 2019 Initial meeting with GRCA Paleo Core Team (weekly calls on Wednesday) 

 

March 20, 2019  Begin designs for GRCA Pop-Up Exhibit (delivered June 26, 2019) 

 

April 1-5, 2019  Photogrammetry Training Project with Jack Wood (GRD) 

 

April 16, 2019 Began designs for Earth Science Week and National Fossil Day promotional 

postcard (delivered June 18) 

 

April 30 – May 1, 2019 Internal Team PaleoBlitz – 2-day survey of Coconino, Toroweap, and Kaibab on 

New Hance Trail 

 *Collected 2 specimens, will be accessioned into GRCA Museum 

 

May 13, 2019 Internal Team PaleoBlitz – 1-day survey of Kaibab along Hermit Trail 

 

June 24-25, 2019 Internal Team PaleoBlitz – 2-day survey of Coconino on New Hance Trail 

  *Collected 5 specimens and accessioned into GRCA Museum 

 

July 8, 2019  Began designs for GRCA Trading Cards (delivered September 17, 2019) 

 

July 15-16, 2019 Mesozoic Team PaleoBlitz – 2-day survey of Cedar Mountain 

  *First test of the ArcGIS Collector system for paleontology field data collection 

  *Collected 1 specimen and accessioned into GRCA Museum 

 

July 30, 2019  Internal Team PaleoBlitz – 1-day survey of Coconino Formation on Tanner Trail 

 

August 5-8, 2019 Internal Team PaleoBlitz – 2-day survey of Kaibab and Coconino formations on 

North Bass Trail and Coconino on Saddle Mountain Trail 

 

Sept 4, 2019  Paleontology Project Briefing for GRCA Leadership 

 

Sept 21, 2019  Flagstaff Science Festival – GRCA Outreach Booth 
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Sept 22-23, 2019 Vertebrate Body Fossil PaleoBlitz – Point Sublime, The Basin 

 

Sept 25-26, 2019 Vertebrate Body Fossil PaleoBlitz – Fossil Mountain, Hermit Drainage  

 

Sept 25, 2019  Internal Team PaleoBlitz – 1-day survey of Coconino and Kaibab along  

Grandview Trail 

 

Sept 26, 2019  Internal Team PaleoBlitz – 1-day survey of Kaibab along Hermit Trail 

 

Sept 27, 2019  Paleontology Symposium (7:30 pm at Shrine of the Ages) 

Events included: fossil specimen table; Spencer Lucas – Tracks and Traces at 

GRCA; Linda Lassiter – Invertebrate Fossils of GRCA; Jim Mead – Cave 

Paleontology; JP Hodnett – Sharks of GRCA; Vincent Santucci presented awards 

to the GRCA Paleo Team 

 

Sept 28, 2019  National Fossil Day Celebration at Grand Canyon National Park 

Events included: Fossil Walk Ranger Program; Partner organization booths at 

Visitor Center, Children’s activity table at Geology Museum; Facebook Live 

events with paleontologists; Welcome Ceremony; Special Evening program by 

NPS Senior Paleontologist, Vincent Santucci 

 

November 14, 2019 After Action Report Completed 

 

November 15, 2019 Final Paleontology Project Briefing for GRCA Leadership 

 

January 2020  Anticipated publication of GRCA Paleontological Resources Inventory Report 
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Appendix D: National Fossil Day Celebration Run of Show 
                      

 
 

DATE ACTIVITY LOCATION NOTES/STAFF 

THURSDAY/FRIDAY, SEPTEMBER 27 

Staging and Set-Up Activities 

12 – 5 pm 
 

Stage items for 
Paleontology Symposium 
 
*Items for the fossil 
museum table will be 
staged in the Education 
Office (SOTA) 

SOTA Auditorium 
and Education 
Office 
 

Sandwich board signs (GCVC, SOTA 
sidewalk, lobby) 
 
Museum Display Tables (2) and labels 
2 NPS Tablecloths (Interp, PIO) 
 
John, Ronnie, Diana, Anne, Mark 

12 – 5 pm Stage items for  
NPS Booth  
 
*Larger items: tables, 
chairs, pop up tents will 
be staged in the storage 
shed next to GCC store 
 

GCVC Break Room  
 
To access storage 
shed contact Zane 
Johnson/Ken 
Andrews 
 
 
 

NPS Table Cloth 
Park Brochures 
Museum Specimens & labels 
 
Giveaways 
-NFD Stickers & Postcards 
-Fossil Trading Cards 
-Junior Ranger Books and Badges 
-Centennial Books and stickers 
 
John, Ronnie, Joel, Jeremy, Diana 

12 -5 pm 
 

Stage items for  
GCVC Plaza Partner 
Booths & Welcome 
Ceremony 
 
 
*Larger items: tables, 
chairs, pop up tents will 
be staged in the storage 
shed next to GCC store. 
 
 
 

GCVC Break Room 
 
 
To access storage 
shed contact Zane 
Johnson/Ken 
Andrews 

Welcome Ceremony 
Podium  
US, NPS, AZ Flag 
Sandwich board signs  
Sandwich boards   
Speakers and stands  
Green NPS Table Cloths 
1 (6 ft) table 
4 chairs 
AZ State Greeting in frame 
 
GCVC Plaza 
8 (6ft) Tables  
30 Chairs 
2 (10x10) Pop Ups & Weights 
Sandwich board signs  
Sandwich boards   
Nature Valley Bars  
Extra Materials Bin   
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DATE ACTIVITY LOCATION NOTES/STAFF 

   Green NPS Table Cloths 
Tape  
Bungee Cords 
Hand Sanitizer 
Sunblock 
Extension Cords 
 
John, Ronnie, Joel, Jeremy, Diana 

12 -5 pm 
 

Stage items for  
Yavapai Geology Museum 

Yavapai Geology 
Museum Storage 
Room 

2 (6ft) Tables 
2 Table Cloths (NPS logo) 
Fun with Fossils Bin 
Touch Table Items & labels 
 
Jeremy(lead), John, Warren, Anne, 
Robyn 

PROGRAM - Paleontology Symposium    

6:30 pm Setup fossils & tables for  
Paleo Symposium 
 
Greet Visitors 
 
 

SOTA Auditorium 
and Education 
Office 
 
*Items for the 
fossil museum 
table will be 
staged in the 
Education Office 

Front row of chairs for speakers  
AV Check - John, Ronnie 
Junior Paleo Booklets and Badges 
GRCA Fossil Trading Cards 
Museum Display Tables (2) 
NPS Logo Tablecloths (2) 
 
Load Presentations onto Interp 
computer 
 
John, Ronnie, Diana, Anne, Mark, Vince 

7:30 PM Paleontology Symposium 
 

SOTA Auditorium 
 
*Following 
Symposium return 
fossil specimens 
to Education 
Office, Lock up 
Building, Collect 
tablecloths for 
Saturday 
 

Symposium Outline 
EP/NPS Welcome  (Ronnie) 
Remarks, Trading Cards (Vince) 
Intro Speaker 1 (Ronnie) 
Intro Speaker 2 (Ronnie) 
Intro Speaker 3 (Ronnie) 
Intro Speaker 4 (Ronnie) 
Program Wrap-up, Junior Rangers 
(Ronnie, John) 
 
John, Ronnie, Diana, Anne, Mark, Vince 
 

9:00 PM Paleo Team Award 
Presentation 

SOTA Auditorium Vince 
Team Photo 
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WELCOME CEREMONY 
1 – 2 PM | MATHER AMPHITHEATER 

DATE ACTIVITY LOCATION NOTES/STAFF 

SATURDAY, September 28  

12:00 pm  Welcome Ceremony  
Set up tables and chairs   
Two tables outside of the 
amphitheater 
Flags set up behind 
speakers-easiest to tie to 
railing  
1 row of chairs set up next 
to podium for speakers  
Chairs set up on first two 
rows of amphitheater 
 
Media area blocked off  

Mather 
Amphitheater 
 
Rain Location: 
GCVC Theater 
 

3 (6ft) tables  
US, NPS, AZ Flag 
Speakers and stands  
Podium  
Media-chairs 
Sandwich board signs   
 
Diana, Ronnie, John, Chris, Mark, Anne, 
Justin, Vince  

12:00 pm Set up sandwich boards (2 
locations) 

Tribal Medallion  
Amphitheater 

2 sandwich boards, double sided 
 
*Rain Location sign will be in the back of 
GCVC 

12:45 pm  Guests Arrive  Mather 
Amphitheater 

Greeters at amphitheater  
Volunteers (4) 
Ronnie, Diana, Chris, John 

1:00 PM  CEREMONY STARTS 
Introduction/Remarks 

Mather 
Amphitheater 

SRM Leadership-  
Jeanne Calhoum 

1:05 PM  Remarks by NPS 
leadership  

Jeanne Calhoun 

1:10 PM Intro of Bruce MacFadden Jeanne Calhoun 

1:12 PM  Remarks President, 
Paleontological Society 

Bruce MacFadden 

1:17 PM Intro of Ronnie Colvin Jeanne Calhoun 

1:19 PM  Proclamation by Az Gov 
Office 

Ronnie Colvin 

1:22 PM Intro of Vincent Santucci Ronnie Colvin 

1:23 PM  Remarks by NPS 
Paleontology Program 
Manager 

Vincent Santucci 

1:28 PM Program wrap-up & Photo 
Op 

Vincent Santucci 

1:30 Break down amphitheater Load podium, 
speakers, stands, 
table, chairs, etc 
into vehicles and 
store at GCVC 

Ronnie, John, Diana, Justin, Chris, Mike 
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ALL DAY NFD PARTNER ACTIVITIES 
10 AM – 3 PM | GRAND CANYON VISITOR CENTER PLAZA  

DATE ACTIVTITY LOCATION NOTES/STAFF 

SATURDAY, SEPTEMBER 28 

7:30 am Morning briefing with 
Interpretation Staff 
 
Set up tables, Pop-Up 
Tents, chairs, props, 
supplies, parking signs, and 
sandwich boards at Plaza 
locations 
 
*Larger items: tables, 
chairs, pop up tents will be 
staged in the storage shed 
next to GCC store.  
 

GCVC Breakroom 
 
GCVC Plaza 
 
To access storage 
shed contact Zane 
Johnson/Ken 
Andrews 
 
 

Red Truck (Interp) 
8 (6ft) Tables, 20 chairs, 2 NPS Pop-Up 
Tents, 2 Pop-Up Tents, Banners, Sand 
bags, Supply Bin, Cave Paleo Pop-Up 
display, 3 boxes Junior Paleo booklets 
and badges, 3 boxes or Junior Cave 
Scientists booklets and badges, 27 
boxes of Trading Cards, NPS Props Bin 
 
4 double sandwich boards in Plaza  
Bus Island, Mather, BAB, VC 
 
All available staff and support team 

9:00 am Partners Arrive 
National Park Service (NPS) 
American Geosciences 
Institute (AGI)  
Az Museum of Natural 
History (AzMNH) 
Southwest Paleontological 
Society (SPS) 
Zuni Dinosaur Institute for     
Geosciences (ZDIG) 
National Cave and Karst 
Research Institute (NCKRI) 
Museum of Northern 
Arizona (MNA) 
Protectors of Tule Springs 
Fossil Bed (TULE) 
United States Geological 
Survey (USGS) 

GCVC Plaza & 
Parking Lots  
 
*Safety Vests 
required, stored in 
GCVC closet by 
breakroom 
 

Parking Lot 4 will be reserved as 
Loading Zone, please make sure any 
spaces not used are released by 10 am 
 
Partner Parking available in Employee  
Parking behind GCVC 
 
Safety Vests Required 
 
Traffic cones from GCVC hall 
 
All available Support Staff 

10 am  NPS Table 
 
Floating Staff for NPS 
Tables (Justin, Maria, Jason 
staffed consistently) 
 

GCVC Plaza NPS Tablecloth & Pop-Up Tent 
3 boxes Junior Paleo books, badges, 
pencils 
27 boxes of Trading Cards 
NFD Stickers & postcards 
NPS Props Bin 
Park Brochures 
Centennial Books, etc 
Fossil replicas & labels 
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DATE ACTIVTITY LOCATION NOTES/STAFF 

12:30 pm  Welcome Ceremony 
  

Mather 
Amphitheater  

Speakers-Vince, Leadership Jeanne, 
Bruce, Ronnie 
Support Staff: Ronnie, John, Diana, 
Mark, Anne, JP 

2:45 Reserve Parking Lot 4 as 
Loading Zone 
 

Parking Lots  
 
Safety Vests stored 
in GCVC closet by 
breakroom 

Diana 
 
Safety vest required 

3:00 pm Breakdown Plaza Tables  Tables and chairs 
to GCVC back 
entrance and 
kitchen 
 
Pop-Up Tents, 
sandbags, 
Sandwich boards, 
Props/Supply bins 
to HQ/OPAC  
 
Junior Paleo and 
Cave booklets and 
badges to GCVC 
 
Pop-Up Exhibit, 
Trading Cards, 
Fossil replicas to 
SRM 

Red Truck (Interp) 
8 (6ft) Tables, 20 chairs, 2 NPS PopUp 
Tents, 2 PopUp Tents, Banners, Sand 
bags, Supply Bin, Cave Paleo PopUp 
display, 3 boxes Juinor Paleo booklets 
and badges, 3 boxes or Junior Cave 
Scientists booklets and badges, 27 
boxes of Trading Cards, NPS Props Bin 
 
4 Double Sandwich boards in Plaza  
Bus Island, Mather, BAB, VC 
 
All available staff and support team 
 
Be sure to release reserved parking 
spots by 4 

3:30 pm  Facebook Live prep Fossil Beds 
Rim Trail west 

Joel*, Bryan*, Ronnie* 
*Leave for FB Live at Fossil Bed 
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2019 NFD CELEBRATION 
DATE ACTIVTITY LOCATION NOTES 

SATURDAY, SEPTEMBER 28  

MORNING BRIEFING 7:30-8:30 
7:30 AM Briefing, Setup tables, tents 

on Plaza  
Block off parking LOT 4, 
near Bright Angel Bikes for 
Partner loading zone 

GCVC All available staff, Red Truck, 
Safety Vests 

 

DATE ACTIVTITY LOCATION NOTES 

SATURDAY, SEPTEMBER 28 

FOSSIL WALK – 9:00- 10:00 (10:30) 
9:00 AM Fossil Walk Ranger-Led 

Program 
Meet at Bright 
Angel Trailhead sign 
to Fossil Beds along 
Rim Trail west 

Jeremy as Primary advertised Fossil 
Walk  

9:30 AM 
 

Fossil Walk Ranger-Led 
Program 

(Optional staggered 2nd Fossil Walk if a 
large group - John as backup) 

9:00 AM GRCA Fossil Trading Card 
Table 

Bright Angel 
Trailhead 

Jean Sullivan, EDUC roll up table, 
chair, Junior Paleo booklets, badges, 
pencils, NFD Stickers, Trading card sets 
in rolling cart. 

 

DATE ACTIVTITY LOCATION NOTES 

SATURDAY, SEPTEMBER 28 

FUN WITH FOSSILS/ASK A SCIENTIST - 10:00 -12:00  

9:30 am –
10:00 am 

Setup 2 tables with NPS 
tablecloth 
Set up touch table props 
Set up kids’ activities  

Yavapai Geology 
Museum  

Warren, Robyn (ZION), Anne (SRM), 
John (if not a second Fossil Walk), 
Jeremy (lead) after Fossil Walk 

10:00 am – 
11:00  

Ask a Scientist LIVE - Q&A 
on social media 
Break down tables 
Bin of props, tablecloths to 
SOTA - Education office 
Sandwich board  

Yavapai Geology 
Museum 

Robyn, Anne, Bryan, Ronnie 
 
Warren, Robyn (ZION), Anne (SRM), 
John (if not a second Fossil Walk), 
Jeremy (lead) 

 

DATE ACTIVTITY LOCATION NOTES 

SATURDAY, SEPTEMBER 28 

ALL DAY PARTNER ACTIVITIES – 10:00 – 3:00  
9:00 AM 
 – 4:00 PM  

See detailed Run of Show 
for details 
Groups will arrive to set up 

GCVC Plaza & 
Parking lots 
 
Celia – Volunteer 
Traffic Control 

8 tables +2 chairs each for booth 
Parking Lot 4 will be Loading Zone 
Partner Parking in Employee Lot 
behind GCVC 
 
Extension cord from outlet for AGI 

10:00 am Partner Organization 
Tables Open 
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DATE ACTIVTITY LOCATION NOTES 

SATURDAY, SEPTEMBER 28 

FOSSIL BEDS FACEBOOK LIVE – 4:30 – 5:30  

4:00 pm Prep at Fossil Beds 
 

Fossil Beds, 
Rim Trail west 

Bryan, Joel, Ronnie 
 

4:30 PM – 
5:00 PM 

Facebook LIVE Presentation 

5:00 PM – 
5:30 PM 

Facebook LIVE Q & A 

 

DATE ACTIVTITY LOCATION NOTES 

SATURDAY, SEPTEMBER 28  

SPECIAL CENTENNIAL EVENING PRESENTATION 7:30-9:00 
6:30 Setup fossils for  

Special Centennial Evening 
Program 
 
Greet Visitors 
Staff Specimen Table 

SOTA Auditorium & 
Education Office 
 
*Items for the fossil 
museum table will 
be staged in the 
Education Office 
 

AV Check - Joel, Ronnie 
Junior Paleo Booklets and Badges 
GRCA Fossil Trading Cards 
Museum Display Tables (2) 
 
Joel, Ronnie, Diana, Anne, Robyn, 
Mary, Mark 

7:30 PM Special Centennial Evening 
Program 
 
“Celebrating the 
Paleontological Heritage of 
Grand Canyon National 
Park During the Park’s 
Centennial” 

Vince Santucci 
 
Ronnie, Joel 
 
Return Fossil specimens to EDUC 
Office, Lock up Building 
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Diana Boudreau – Paleontological Resource Management 

Klara Widrig – Paleontological Resource Management 

Mark Nebel – Paleontological Resource Management 

Veronica Colvin – Paleontological Resource Management 

Kim Besom – Paleontological Resource Management 

Colleen Hyde – Paleontological Resource Management 

 

 

 

 



2019 Paleontology Project After Action Report                                                                                                   53 
 

Peer Reviewers 

Harry Butowsky 

Wayne Ranney 

Carol Dehler (Utah State University) 

Susannah Porter (University of California: Santa Barbara) 

Matt Friedman (Museum of Paleontology, University of Michigan) 

Spencer Lucas (New Mexico Museum of Natural History & Science) 

Bill DiMichele (Smithsonian) 

Cindy Looy (Smithsonian) 

Hendrik Klein 

Andrew Milner (St George Dinosaur Site) 

David Elliot (Northern Arizona University) 

Nicholas Minter (University of Portsmouth) 

Jeff Martz (University of Houston) 

Sterling Nesbitt (Virginia Polytechnic Institute and State University) 

Gary Morgan 

Rick Toomey 

Don Corrick (BIBE) 

Erin Eichenberg (TUSK) 

 

Peer Review Coordinator 

Don Weeks (IMR)

 

GRCA Staff 

Jeanne Calhoun (SRM) 

Sarah Haas (SRM) 

Ronda Newton (SRM) 

Santiago Garcia (Data Manager) 

Jered Hansen (SRM, GIS Specialist)  

Michael Quinn (Visual Media Specialist) 

Edward “Ted” McClure (Library) 

Todd Stoeberl (Interpretation) 

Vanessa Ceja-Cervantes (Outreach/Media) 

Joel Kane (Interpretation) 

Grace Lilly (Interpretation) 

Celia Dubin (Fees) 

John Wishart (Interpretation) 

Warren Rudkin (Interpretation) 

Eugenia Sullivan (Library) 

Jeremy Childs (Interpretation) 

Bryan Maul (Interp/Creative Media) 

Chris Symons (Interp/Canyon Field School) 

Kevin Garcia (Interpretation) 

Laurel Brierly (Interpretation) 

Sharon Cawley (Interpretation/Education) 

Jennifer Eberlein (Visual Information Specialist) 

Joelle Baird (Law Enforcement Officer) 

 

 

 

 



2019 Paleontology Project After Action Report                                                                                                   54 
 

Previous GRCA/GIP Staff 

James Super (GIP) 

Jeff Dobbins (GIP) 

Taylor Hartman (GIP) 

Deanna Greco (Former Physical Science PM) 

Ben Tobin 

 

NPS GRD 

Tim Connors 

John Graham 

Jason Kenworthy 

Jack Wood 

Jim Wood 

Harold Pranger 
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