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A mysterious bonebed was once a marine reptile maternity ward.

Artist’s life reconstruction of adult and newly born Triassic ichthyosaurs Shonisaurus, 2022.

Long before whales swam onto the scene, the ocean’s 
biggest behemoths were v, a type of marine reptiles 
that resembled souped-up dolphins. One of the largest 
ichthyosaurs known is Shonisaurus, a humpback whale-
sized predator that terrorized late Triassic seas more than 
225 million years ago. Bones from at least 37 Shonisaurus 
individuals have been found at BerlinIchthyosaur State 
Park in the middle of the Nevada desert. For decades, 
paleontologists have attempted to figure out why so many 
ichthyosaurs perished here.

Some believed these marine reptiles were poisoned by toxic 
algal blooms, while others posit they met their end during a 

mass stranding event.

Museum paleontologist Nicholas Pyenson teamed up with 
several researchers, including former museum Peter Buck 
Fellow Neil Kelley to reinterpret the iconic site. They collected 
samples of the surrounding rock to recreate the area’s ancient 
environment, sifted through museum collections for fossils 
from the site, and partnered with the Smithsonian Digitization 
Program Office to digitally recreate the jumble of Shonisaurus 
bones still in the ground with 3D imaging.

In a study published in the journal Current Biology, they 
concluded that the site was once an ichthyosaur birthing 
ground. Like modern whales, these marine reptiles returned 
to the same location over generations to give birth. Instead 
of one cataclysmic disaster, the site’s bones accumulated 
over hundreds of thousands of years.
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Our Place Exploring the Intersection of 
People and Nature

In July, the National Museum of Natural History unveiled the new exhibition, 
Our Places: Connecting People and Nature. The exhibit explores how peoples’ 
experience with nature inspires them to go outside and make a difference, and 
includes participatory activities that range from identifying local birds and other 

animals in nature recordings to leaving notes to complement the displays 
themselves. Visitors will meet dedicated scientists and community members 

working to protect dynamic environments around the globe, from tropical 
rainforests and coastal mangroves to local neighborhood greenspaces 
spread across Washington, D.C.
Our Places highlights how developing a closer connection between 
people and nature can address many environmental issues. The 
exhibition’s displays highlight efforts to incorporate accessible 
green spaces in urban communities, reinvigorate barren soil through 
Indigenous community-led restorative agricultural practices, and 

sustainably harvest seafood through minority-owned aquaculture 
programs in the Chesapeake Bay. Personal stories from scientists and 

local community leaders bring these projects to life and highlight why 
natural environments are worth protecting. Visitors not only learn about 

fi eldwork in locales like India and Peru, but also get an in-depth look at vital 
places closer to the Washington area such as the city’s Rock Creek Park and 

Maryland’s Eastern Shore.
Many of these local spaces provide natural oases to communities often overlooked 
by conservation efforts. One example is Kenilworth Aquatic Gardens, the only 
national park in the country dedicated to aquatic plants like water lilies and lotuses. 
Nestled near the banks of the Anacostia River in northeast Washington’s Kenilworth 
neighborhood, this mosaic of marshes had been utilized by the Nacotchtank tribe 
for millennia. In the 1880s, a Civil War veteran and his daughter cultivated the local 
wetlands into ponds bursting with aquatic plants that are home to animals like 
beavers, snapping turtles, and blue herons.
Friends of Kenilworth Aquatic Gardens’ Zerline Hughes Spruill (with colleague 
Megan Singleton), NMNH Yeah teen program member Brandon, and Scott Budden 
of Orchard Point Oysters are among the many voices featured in Our Places.
Today, the gardens and the nearby Anacostia Park are rare green spaces in a 
largely paved area of D.C. “In this historically Black area, people can fi nd a place of 
solace in this backyard oasis,” says Zerline Hughes Spruill, community engagement 
manager at Friends of Kenilworth Aquatic Gardens, who is one of the local 
community members featured in “Our Places.” Hughes Spruill and her colleagues 

are dedicated to making this historic space as accessible to the 
local community as possible.

In Our Places, visitors will be able to learn more about why 
green spaces like Kenilworth Aquatic Gardens are so 

vital to local communities. “By emphasizing that we 
are all connected to the natural world, Our Places 
provides new opportunities for heightening 
understanding of our planet’s biodiversity and 

a range of environmental issues,” said Torben 
Rick, the museum’s curator of North American 

archaeology who helped curate the new 
exhibition. “From differential access to 
nature and personal safety to biodiversity 
stewardship and sustainability, Our 

Places challenges museum visitors to see 
themselves as part of the natural world and 
share their experiences and connections 
with others.”

SPECIMEN 
SPOTLIGHT

Northern Giant 
The ‘buzziest’ specimen

Highlighted in Our Places is the historic 
northern giant hornet “nest zero.”

The fi rst northern giant hornet nest 
discovered in the United States is now 
on display in Our Places alongside one of 
the sci-fi  inspired suits the team wore and 
a giant hornet specimen outfi tted with a 
radio transmitter.

As the world’s largest species of hornets, 
northern giant hornets are bound to make 
headlines when they show up outside of 
their native range of East Asia. In 2019, 
the discovery of a giant hornet nest in 
Washington state stoked fears that so-
called “Murder Hornets” were on the loose. 
While the giant hornets are not threats to 
humans, these ruthlessly effi cient predators, 
who have a penchant for biting off the 
heads of bees, are capable of devastating 
populations of important pollinators.

To quell the impending invasion of these 
head-chopping hornets, researchers in 
Washington reached out to Matt Buffi ngton, 
a Smithsonian-USDA research entomologist 
who works with the Systematic Entomology 
Laboratory. Buffi ngton uses the museum’s 
National Insect Collection as a reference 
to keep tabs on which insects belong in 
the United States and which are potentially 
destructive newcomers.

So when two-inch-long, orange and black 
hornet specimens came his way, he knew 
he was looking at something unlike any 
species native to North America. “The insect 
collection at the Smithsonian provided us 
with the knowledge to determine what the 
Asian giant hornet is and why it doesn’t 
belong here,” Buffi ngton says. “Because if 
it did, we would have already encountered 
it in the collection.” So when two-inch-
long, orange and black hornet specimens 
came his way, he knew he was looking 
at something unlike any species native 
to North America. “The insect collection 
at the Smithsonian provided us with the 
knowledge to determine what the Asian 
giant hornet is and why it doesn’t belong 
here,” Buffi ngton says. “Because if it did, 
we would have already encountered it 
in the collection.”

After Buffi ngton identifi ed the insect 
interlopers, his colleagues at the 
Washington State Department of Agriculture 
suited up in heavy-duty mesh suits to 
protect themselves from the giant hornet’s 
quarter-inch stingers and headed into the 
forest. By attaching a radio transmitter to 
a hornet, they were able to pinpoint and 
remove the potentially harmful hornet hive, 
which eventually ended up in the 
museum’s collection.
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The pandemic changed us all and the museum 
was no exception. We were closed for 461 
days between 2020 and 2021, yet the work 
of the museum carried on.

By the Numbers

We used our digital platforms to reach our 
audiences and build new connections.

We continued the important work of caring  
for our collections and using them as the  
foundation of our research endeavors.

Now, fully operational once again,  
we are working to rebuild and strengthen  
our core in support of our critical mission.



Financial
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New Exhibits

Some of these gems are record holders, 
including Colorado’s Freedom Diamond, 
the largest faceted diamond ever to 
originate in the United States, and 
Arkansas’ Uncle Sam Diamond, an 
emerald-cut stone fashioned from the 
largest uncut American diamond  
ever discovered.

These American diamonds join the 
Smithsonian’s National Gem and Mineral 
Collection, the world’s most visited 
collection of gems, thanks to gifts by 
Peter Buck (Uncle Sam Diamond) and 
Robert E. and Kathy G. Mau (Freedom 
Diamond).

#IfThenSheCan — The Exhibit

Did you know that diamonds can be found 
in the United States?

Some of the brightest minds in science 
and technology visited the Smithsonian in 
March. But instead of a one-night lecture 
circuit, these scientists, who do everything 
from design rockets to create shark 
sanctuaries, were stationed at museums 
around the National Mall in the form of life-
sized, 3D-printed sculptures.

Featuring 120 bright orange statues 
of contemporary female scientists, 

#IfThenSheCan – The Exhibit is the largest 
collection of statues of women ever 
assembled at a single location at one time 
and included our very own fossil preparator, 
Myria Perez.

The exhibit is part of Lyda Hill 
Philanthropies’ IF/THEN initiative that aims 
to inspire middle school age girls to pursue 
STEM careers.

Great American Diamonds

In June, we unveiled Great Avmerican Diamonds, 
a new exhibit displaying four of the most stunning 

diamonds ever found  
in our country.

Outbreak: Epidemics in a Connected World

Opened 18 months before the COVID-19 
pandemic, the exhibit explored how 
pathogens can “jump” from wildlife to 
humans and cause disease outbreaks that 
spread internationally. 
Visitors were invited to be detectives, 
joining experts in tracking down and 
responding to these outbreaks. The 
museum’s DIY version of the exhibit is now 
on view in an adjacent gallery.

After a four-year run, we’ve closed  
Outbreak Epidomics in a Connected World.
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Our Free Do-It-Yourself
DIY Exhibits

Our free Do-It-Yourself (DIY) Exhibits program 
continues to reach audiences around the world. 
Designed to be flexible and adaptable, our Do-
It-Yourself (DiY) exhibits, can be easily installed 
in any type of location, from schools to hospitals 
and libraries to shopping centers. Last year, 175 
organizations applied to host one of our three DIY 
exhibits: Outbreak, Genome, and Dig It!

The museum also opened two new exhibitions 
developed by our Smithsonian colleagues. 

Barro Colorado Island 100 Years of Discoveries 
and Wonder marks a century of research at the 

Smithsonian Tropical Research Institute in Panama. 
Smithsonian Libraries and Archives’ Nature of the 

Book examines the innovative use of varied and 
sometimes surprising natural resources to make books.

Barro Colorado/
Nature of the Book

 Sloths are among the many 
inhabitants of Panama’s Barro 
Colorado Island.
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Collections Spotlight:

Most of this work took place in the labyrinth 
of cabinets and labs at both the museum 
and its collections facility in Suitland, 
Maryland and was essential to maintaining—
and growing—the largest natural history 
collection on Earth.

The museum’s Botany Department 
completed a seven-year effort to digitize 
the entire United States National Herbarium 
— one of the world’s largest collections of 
plant material that contains everything from 
microscopic algae to mammoth palm fronds. 
Most of the herbarium’s specimens are dried 
plants pressed onto large sheets of paper. 
To bring this sprawling botanical library 
online, museum collection staff teamed up 
with the Smithsonian Digitization Program 
Office and Picturae, a Dutch digitization 
company. A conveyor belt was installed to 
rapidly process the herbarium sheets. As 
the belt whirred, the sheets passed below a 
high-speed camera, which snapped pictures 
of the specimen and its various labels every 
six seconds.

In total, 3.8 million herbarium sheets made 
their way across the conveyor belt. By the 
time the last sheet was photographed in 
May, the United States Herbarium became 
the first fully digitized botanical collection 
in the country. The accomplishment makes 
this prodigious collection of pressed plants 
available to outside researchers. It also 
allowed museum scientists to add 80,000 
new taxa into the department’s database, 
rounding out the full breadth of the covered 
a large swath of western North America 
during the age of the dinosaurs. “Without 
this reference collection, we wouldn’t have 
that knowledge of what was living when or 
what was happening to the seaway,” said 
Kathy Hollis, the museum’s Paleobiology 
collection manager. “The richness of this 
collection allows us to continue asking and 
answering questions.” collection for the 
first time. “What I really enjoy is not the 
specimens we already knew about, but 
the ones we find by accident,” said Sylvia 
Orli, the Botany Department’s digitization 
manager who spearheaded the effort.

In 2022, museum staff were hard at work acquiring, 
labeling, preserving, and studying specimens that 

range from pressed plants and pinned butterflies to 
Martian meteorites and massive whale bones.

“As the museum’s chief scientist, I’m a champion of 
the incredibly valuable role that museum collections 

play in understanding our world and helping to 
conserve it. Collections help us both understand the 

past and inform the future.”

– REBECCA JOHNSON,  
Associate Director for Science and Chief Scientist  
at the National Museum of Natural History

Over the next three years, 23 fully-loaded 
freight trucks donated by FedEx would 
make the 1,600 mile journey from a USGS 
warehouse in Denver, where the fossils had 
been housed for decades, to the museum’s 
collection facility in Maryland.

In total, the museum’s paleobiology team 
moved some 342,532 pounds of fossils, 
adding more than 1.5 million new specimens 
to the museum’s collection. Several of these 
specimens, including the skeleton of a 
predatory marine reptile called a mosasaur 
and the tightly-coiled shells of squid-like 
ammonites, hail from an ancient seaway that

Now that the fossiliferous freight has arrived, 
collection staff are sifting through the trove 
and integrating it into the National Fossil 
Collection. The team is also using the influx 
of fossils as an opportunity to reorganize 
the museum’s entire fossil collection. The 
goal of the additional effort, dubbed the 
Defragmentation Project, is to make the 
sprawling collection more cohesive and to 
relocate hundreds of cases of fossil mollusks, 
sediment cores, and oversized bones from 
the museum’s flood-prone basement. Hollis 
said of the effort: “We don’t just want to 
preserve the collection as it is. We want to 
remove any current confusion to make the 
collection a better resource for scientists.”

The museum’s Department of Paleobiology also 
capped a monumental move. In 2018, the United 
States Geological Survey (USGS) agreed to send nearly 
1,000 cases packed with fossils to the museum. 
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In a study published in August, several Smithsonian researchers including Melissa 
Hawkins, the museum’s curator of mammals, fine-tuned a new approach to 

collect fragile genetic molecules called RNA from bat specimens deposited in 
the museum’s collection decades ago. Pinpointing RNA is particularly helpful for 

tracking the spread of viruses, including coronavirus, because many store the bulk 
of their genetic signatures. 

According to Hawkins, refining this process “unlocks the Smithsonian’s 600,000 
mammal specimens for researchers to understand mammalian diversity and 

pathogen evolution.”

Butterfly Bounty
In the fall of 2022, Floyd Shockley, the collection manager of the museum’s 

immense insect collection, hit the road to pick up butterfly and moth specimens 
compiled by collectors around the country. Over the course of twelve days, 

Shockley drove more than 4,100 miles and passed through 16 states. The bulk of 
the haul was a cache of Lepidoptera specimens painstakingly collected and curated 

by a physician in Fresno, California, who donated hundreds of drawers brimming 
with butterflies and moths to the museum.

Viral Clues
Pallets of specimen drawers arrive at the museum support center in Suitland, 

Maryland. The team is now working on adding barcodes and catalog numbers to 
the new fossils to ensure researchers can easily find them.
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The recently 
described fish, 
Poecilocharax 

callipterus,  
inhabits a single 
stream in Brazil.

The Amazon River is brimming with aquatic life, including 
dolphins, caiman and more than 3,000 species of fish. In a 
study published in the Zoological Journal of the Linnean 
Society, Sara E. and Bruce B. Collette Postdoctoral Fellow 
Murilo Pastana and his team identified two new fish species 
as yet undiscovered in Amazon’s aquarium. Both species are 
roughly an inch-long and belong to a group of fish known as 
South American darters. One of the species, Poecilocharax 
callipterus, which sports striking red and orange fins, is only 
found in a single stream. Unfortunately, both species live in 
a region of the Brazilian frontier experiencing habitat loss 
due to logging. 
The researchers fear these two new fish are  
already at risk of extinction.

The secret to how mammal 
ancestors became warm-blooded is 
in their ear

Two newly discovered Amazonian 
fish are already swimming  
towards extinction

One of the traits that make mammals so widespread is their 
warm-bloodedness. Unlike reptiles, who rely on the external 
temperature to keep them warm, mammals are able to 
maintain a near-constant body temperature, allowing them 
to conquer chilly climates.

Artist John Gurche’s bronze statue of Homo erectus on 
display in the David H. Koch Hall of Human Origins.

How and when this game-changing trait evolved in the 
earliest reptile-like mammal ancestors has remained 
enigmatic. But a team including Peter Buck Deep Time 
Postdoctoral Fellow Jacqueline Lungmus found a clue to 
this adaptation’s timeline hidden in the fossilized ear canals 
of early mammals and their kin. These canals contain a fluid 
called endolymph that aids balance and the viscosity, or 
runniness, of the fluid is impacted by an animal’s internal 
temperature. Because mammals maintain a high internal 
temperature, their ear canals have become narrower over 
time to help them stay balanced. In a study published in 
the journal Nature, the researchers concluded that warm-
bloodedness evolved 233 million years ago during the 
Triassic alongside other mammalian features like whiskers 
and furs.

An ancient, warm-
blooded mammal 

ancestor on the 
prowl for insects on 

a chilly night.

A new species of 
jellyfish relative 
from the Clarion-
Clipperton Zone that 
attaches itself to the 
tops of sponge  
stalks growing  
out of nodules.

Science 
+ Research An ancient human’s meat-based 

diet gets a closer look

The appearance of Homo erectus two million years ago 
appears to be a turning point in human evolution. Unlike 
older early humans, Homo erectus sported a large brain and 
walked upright. It also appears to have had a taste for meat 
— eastern Africa is littered with fossil sites brimming with 
butchered animal bones from the time that Homo erectus 
was walking around.

Scientists have long believed this fondness for flesh 
influenced Homo erectus’s brain size and proportions.

But paleoanthropologist Briana Pobiner, of our Human 
Origins Program, took a closer look at several of these 
fossil sites and concluded that their influence is partially 
due to sampling bias. Paleoanthropologists have paid more 
attention to sites in this region, missing out on potentially 
older evidence of human carnivory in other areas. In a 
paper published in the journal Proceedings of the National 
Academy of Sciences, Pobiner and her team conclude that 
the human-like traits of Homo erectus are likely due to other 
factors beyond their protein-packed diets. 

A 3,100 mile swath of the central Pacific Ocean called the 
Clarion-Clipperton Zone (CCZ) is home to one of the richest 
assortments of potato-sized lumps of precious minerals 
called nodules. These nodules contain rare metals like 
nickel, copper, and cobalt that are essential to modern 
technology like cellphones. As a result, this area has become 
a proposed focus for deep-sea mining.

But the CCZ’s submerged mountains, plains, and troughs 
are also home to a variety of sea creatures, many of which 
remain undescribed. To discover what resides down here, 
museum zoologist Stephen Cairns and an international team 
of researchers deployed a remotely operated vehicle to 
depths as deep as nearly 17,000 feet to scour the seafloor 
for life. In a study published in the journal ZooKeys, they 
described 48 different species, including sea cucumbers, 
basket stars, anemones, and sponges. Thirty-nine of these 
animals are potentially new to science.
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