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Out of the Rock

WHALES

WHAT
EXACTLY

ARE THEY?

Delve into the exceptional
preservation qualities of
Hell Creek amber...

UNEARTHING HISTORY
WITH MRBEAST
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DIGGING FOR
DINOS

JOINUSONA
DINOSAUR HUNT!

DIRECTOR'S MESSAGE

A note from our Executive Director,
Anne Weerda

BURPEE IN THE SPOTLIGHT

Highlights of recent Burpee
Museum fame.

WHALES

The majestic evolution of whales.

DINOSAURS + FOSSILS + FUN

AMBER: WINDOWS IN TIME

GRAVITY DEFYING GECKOS

Check out the amazing abilities
of geckos.

STAFF FEATURE

Meet the dedicated Burpee Museum
of Natrural History team.

GIANTS OF THE JURASSIC

Journey with us as we delve into this
facinating age of dinosaurs.

DONOR THANK YOU

Appreciating our generous supporters,
from big to small.
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A SCIENTIFIC
FOOTPRINT

Strategic Planning and Growth

At Burpee Museum, we witness the wonder and joy of discovery every day—a
young student holding a real fossil, a child petting a live lizard, a grandmother
sharing stories of local wildlife. These moments light up eyes and hearts, foster-
ing a deep connection to our natural world. Museum experiences spark a fire of

N young visitor: The

inquiry. This is the essence of science and learning: digging into our questions! campus, maps UL e DN DT ation after excavation

[ Quarry in utah.

Expanding our Reach

| am happy to announce a new chapter for Burpee Museum: the 'Expand the
Scientific Footprint' initiative. This strategic plan goal propels us towards
fresh horizons and greater scientific influence. In 2023, Burpee Paleontologist
Josh Mathews and the Hanksville Burpee Dinosaur Quarry were featured by
world-famous YouTuber MrBeast! While paleontology remains integral, we're
enthusiastic about diversifying our scientific pursuits and widening our

: impact. The completion of the Biology Wet Lab in 2023, coupled with my

7\ ongoing biology education and research, expands our scientific domains. The

i:’ﬁifj;:“:zr::ues our mission both inside the museém support of our Board of Trustees, our hardworking staff, volunteers, and you
- WO st. . . oy . . .
Student bioooy cipmms o eEIS Cllectinvertebrate oy make these initiatives possible!

quaAerobics Wat
the shores of the Rock River. ertaben
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The STEM Gap

Access to resources in Science, Technology, Engineering, and Mathematics (STEM) i
not equitable. There are individuals with geographic, financial, and other barriers
that prevent opportunity. This is one of the reasons Burpee is committed to reaching
across that STEM gap and providing inclusive education through scholarships,
outreach programming, and more. It is thanks to the volunteers and donors that we
are able to do this.

Successes

As usual, my heart swells with pride. The Burpee Staff, Board of Trustees,
Volunteers, Commmunity Supporters, and Donors continue to carry us to new and
exciting futurgg, It is my honor to work with the community to ensure Burpee's

mission of s Y ic learning, research, and conservation will outlive us all.

A ne usj gadlp et to co ect
Yy psatteMadso Aboetu

~,

4

Respectfully and Enthusiastically. Yours,

Annhe’Weerda
Executive-Director g
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IN THE SPOTLIGHT!

Author: Josh Mathews

Paleontology, especially dinosaurs, captivates people of all ages and
backgrounds. The mere mention of "dinosaur" conjures images of a
fantastical world with massive, lumbering creatures and fierce carnivores,
much like Hollywood's portrayal in films like Jurassic Park. But is this
cinematic depiction accurate, or does it more closely resemble modern
ecosystems, such as Africa’s Serengeti, where predators and prey coexist
in a dynamic balance?

Media—through television, movies, and documentaries—greatly influenc-
es our perception of prehistoric life. Each new program incorporates the
latest scientific discoveries, reflecting the ever-evolving nature of paleon-
tology. As new evidence emerges, older theories are refined or replaced,
leading to more nuanced understandings of prehistoric ecosystems.

While major universities and renowned museums like the Smithsonian
and the American Museum of Natural History often dominate the media
spotlight, smaller museums also play crucial roles in paleontology. They
may not have the same level of visibility, but they can make significant
contributions to the field.

A prime example is the Burpee Museum, which gained international
recognition with the discovery of Jane, a remarkable dinosaur fossil. This
find propelled Burpee onto the global stage and helped its paleontology
program grow into a respected and influential institution.

Josh Mathews and Jimmy Donaldson
a.k.a MrBeast

IMAX DINOSAUR DISCOVERIES

In the spring and summer of 2022, | was invited to consult on an IMAX project about dinosaurs, set to debut in a major
museum and travel to others. "Dinosaur Discoveries: A Holographic Adventure" follows an early-career paleontologist and her
team as they use holographic projections to explore Earth's history from dinosaurs to the present. My role involved providing

insights on fieldwork and the setup of remote dig sites.

BURPEE IN THE SPOTLIGHT
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Although much of the film was shot in a studio, | traveled to Los Angeles to help build a simulated desert dig site. This includ-
ed setting up large tents and creating replica field jackets with fossil casts as props. Many items in the movie, such as site-label
boxes, feature actual Burpee sites from Utah, Montana, and my dissertation research. While Burpee wasn't mentioned by
name, this allowed me to subtly highlight our fieldwork. This project, while a fun adventure, also showcased Burpee's growing
prominence. Burpee was coined the “little museum that could” during the early years of the Jane project, and we have
continued chugging along.

YOUTUBE: MRBEAST

In August 2023, | was contacted by a producer from MrBeast's
YouTube channel. For those unfamiliar, MrBeast, a.k.a. Jimmy
Donaldson, is the world's largest YouTube influencer, known for
videos that often surpass Super Bow! viewership. His content usually
contrasts items of different values, like $100 vs. $10,000 hotel stays.

The producer’s email proposed featuring "cool jobs," with dinosaur excavation being one of them. Initially skeptical, |
confirmed its authenticity with Dr. Steve Brusatte, who recommmended proceeding. We arranged to film at the Hanks -
ville-Burpee Dinosaur Quarry in October, where |, alongside MrBeast's crew, excavated bones.

Planning the shoot was intense, involving weeks of preparation and several iterations, all kept secret for safety reasons. On
site, we unearthed the quarry’s largest bone to date—a 5-foot Diplodocus femur. The video, released in late November,
quickly went viral, amassing over 130 million views. Although the Burpee Museum wasn't mentioned, there are shots inside
our museum, and | made sure to wear our branded clothing during the shoot for the world to see!

Although Burpee Museum might be considered "small" compared to major city institutions, I'm incredibly proud of our
progress over the past 20+ years. Dinosaurs attract visitors and are a driver to foot traffic at Burpee, our educational programs

are exceptional and Burpee is gaining national and global recognition. We aim to continue growing and expanding our
scientific impact beyond dinosaurs, and raising awareness is a great start!

@ BURPEE IN THE SPOTLIGHT 05 @
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What exactly are they?

Author: Carl Deaton

Whales are fascinating because their evolutionary story is unique: a story of
aguatic organisms moving to the land, and then back to the water once again.

The initial move from water to land during the Devonian (360-420 mya),
organisms like Tiktaalik found selective advantages in moving to a terrestrial
environment that subsequently caused an explosion of animals living out of
the water.

Millions of years later, some of the artiodactyls, a hoved mammalian group,
began a journey back to the water. From the outside they don’'t look much like
whales of today at all, but skull analysis reveals amazing similarities to modern
whales!

A TRANSITION STATE

One of these lineages of artiodactyls began a transition back to water:
Pakicetidae. Looking at their ankle bones, their terrestrial nature is revealed
with bones very similar to a modern artiodactyl, the hippopotamus. This is the
most basal group of modern whales, which lived around 50 to 49 million years
ago. Pakicetus and relatives were 3 to 6 feet long with long legs for running on
land. They spent much time on dry land, contrasting sharply with modern
whales.

BACK TO THE WATER

Moving the evolutionary clock forward the group takes to the water with long
heads, bodies, and powerful hind limbs. Ambulocetids might have walked on
land briefly and lacked a modern whale's fluked tail, but may have had webbed
feet. They were about 10 feet long and illustrate the transition from land to
aquatic life leading to modern whales.

WHALES: WHAT EXACTLY ARE THEY?

Artiodactyls

Pakicetus

Ambulocetids
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" Protocetid

Protocetids still had strong forelimbs that could support the weight of their body on land, however were likely amphibious
much like the Ambulocetidae. While it is unclear if they had flukes, they were more adapted for life in the water than their
ancestors, including loose vertebrae, and nostrils further up the skull leading to the iconic blow hole of modern whales. A
fossilized fetus found in a Maiacetus was positioned head first, suggesting they still gave birth on land, and not in the water as
the tail first delivery of dolphins and whales.

Unearthed by paleontologists in the deserts of Northern Africa, Basilosaurids were long-bodied, toothed whales with rear
flippers that had well defined limbs, unlike modern whales. They were unable to support their weight on land with these
limbs, but it is unknown how they were used in movement. They had relatively small skulls compared to their large bodies and
strong bites, and varied from 8 to 65 feet in length.

Modern whales, or cetaceans, include both toothed whales like sperm whales and dolphins (odontoceti) and baleen whales
like blue and humpback whales (mysticeti). These fully aquatic carnivores range from the small vaquita porpoise at about five
feet to the enormous blue whale, which can reach 90 feet. And thus, through this lens of whale evolution, we see nature's
remarkable ability to adapt, shifting from water to land and back to water.

WHALES: WHAT EXACTLY ARE THEY?




CONTINUES TODAY -

Author: Anne Weerda

“Mere chance ... alone would never account
for so habitual and large an amount of difference
as that between varieties of the same species.”

Charles Darwin, On the Origin of Species (1859)

Charles Darwin discussed the immense selective pressures exerted on organisms throughout time and across different envi-
ronments on Earth.

Although it is essential to categorize diverse organisms into distinct groups and create a phylogenetic map of Earth's biodiver-
sity, the classification often halts at the species level. Within a single species, there is substantial natural variation. This variation
is crucial, as it drives the success or failure of survival and reproduction, and ultimately contributes to future speciation.

A Snapshot of the Evolutionary Process?

If we pause the evolutionary clock and examine a single extant, living species of fish, we can observe remarkable diversity in
the form of distinct ecotypes with varied behaviors and phenotypes. It's as though evolution momentarily stands still before
our eyes. A striking example of this is the Three-Spined Stickleback (Gasterosteus aculeatus).

At the end of the Pleistocene, the rapid melting of the last large ice sheets caused sea levels to rise, creating new inland fresh-
water lakes and streams. Originally a marine species with anadromous populations, the oceanic Gasterosteus aculeatus
(Three-Spined Stickleback) began to invade these newly formed freshwater habitats. This invasion led to diversification within
the species, resulting in distinct limnetic, benthic, and marine ecotypes that occupy different regions of freshwater bodies and
the ocean. Oceanic C. aculeatus closely resembles these newly evolved freshwater populations, providing insights into ances-
tral traits.

The Three-Spined Stickleback is an exemplary model for studying adaptation and evolutionary processes. It illustrates how
oceanic populations independently evolved into multiple freshwater populations, each adapting to local conditions. This
process resulted in allopatric morphotypes—distinct morphological features due to geographical or ecological separation.
Today, the limnetic ecotype inhabits the limnetic zone, characterized by deeper waters with high light conditions. Its prey
consists primarily of zooplankton, which can be patchily abundant. In contrast, the benthic freshwater ecotype resides in the
benthic zone at the substrate level, whether shallow or deep, and preys on macroinvertebrates associated with or attached to
the substrate.

Today, the limnetic ecotype inhabits the limnetic zone, characterized by deeper waters with high light conditions. Its prey
consists primarily of zooplankton, which can be patchily abundant. In contrast, the benthic freshwater ecotype resides in the
benthic zone at the substrate level, whether shallow or deep, and preys on macroinvertebrates associated with or attached to
the substrate.




Sometlmestwe distinct species of ¢

 hard to differentiate based on their physica appearanc A p
example is the Nile crocodile. At first glance, Crocodylus niloticus
and Crocodylus suchus might seem identical, but genetically, they
are quite distant and represent two separate species.

Interestingly, ancient Egyptians, however, were able to distinguish
between them. They selectively used the smaller, tamer ocodyl—
us suchus in ceremonies and held it in sacred regard.

Diversity. can be striking even within a single species. Take the Mexican tetra fish (Astyanax mexicanus) as an example.
Surface-dwelling tetras live in well-lit streams and have functional eyes, which are essential for navigation. In contrast, the
cave-dwelling ecotype of the same species inhabits pitch-dark caves and lacks functional eyes. Although cave-dwelling fish
start with eye-forming cells, these cells are redirected during development, leading to the complete absence of eyes in the
cave form. This blind cave tetra also lacks pigment, giving it a pinkish-white appearance. It swims in midwater above rocky and
sandy bottoms, feeding on crustaceans, insects, and annelids but is omnivorous in captivity. It relies on its nasal cavity and
lateral line system to detect food and vibrations, rather than sight.

In an interesting study, surface-dwelling tetras raised in darkness developed traits similar to cave-dwelling tetras. These
offspring showed changes in gene activity related to starvation resistance, metabolism, and neural signaling, which could
affect behavior. However, they also developed pigmentation cells that are useless in the dark.

Phenotypic plasticity describes how a single set of genes can produce different traits based on environmental conditions.
These changes, occurring during development rather than through genetic mutations, can influence survival and evolution.
Traits beneficial in dark environments might become genetically fixed over time if advantageous. This mechanism allows
species to rapidly adapt to new environments, as seen with stickleback ecotypes and other colonizing species. Understanding
phenotypic plasticity offers insights into how organisms adapt and evolve in response to changing conditions.

Benthic

——

Shorter, deeper skulls, and shorter snouts.
Significantly larger orbit diameter.

naer, et al, 2010)
1 Limnetic

Longer skulls and longer snouts.
Smaller eye orbit diameter.
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Hell Creek Amber & Preservation
Author: Stew Cook

Paleontology is nothing short of necromancy, but it, of course, has its
limits when it comes to what the fossil record provides us. We can learn
all we can from the bones and traces of extinct animals, like dinosaurs,
but our pictures of them will never be one hundred percent. The fossil
record is wrought with incompleteness and poor preservation, with few
exceptions. However, one medium of preservation breaks this principle
and commonly preserves such exquisite detail as well as provides an
abundance of information not normally preserved in rock. For unparal-
leled preservation, we can look to a mythical substance: amber.

ENAMORED WITH AMBER

Long before we used amber as a source of scientific information, we
revered it for its beauty as an artistic medium. Humans have been
collecting amber since the Neolithic era, using it to make jewelry,
sculptures, and many other art forms. Many cultures also used it for
perfume, incense, and medicine. We have always been enamored with
amber, but it was not until much later that we realized the greatest
treasure amber provided was its potential for glimpsing millions of
years into the past.

Amber jewelry from collections and Baltic
Amber from EDU Collections

Contrary to “Jurassic Park” movies, amber is not fossilized tree sap but polymerized plant resin. Plants produce resin to combat
various environmental threats, mainly pathogens and herbivorous insects. Made of organic molecules such as phenolic
compounds and terpenoids, which give resins their signature smells, resins are commonly exuded from trees as a defense.
However, we still know very little about the roles of these substances.

Created by polymerization—the linking of small molecules into larger ones—the resin becomes sticky and viscous. Over time, it
continues to polymerize, turning into the glassy substance we know as amber. Scientists are still studying this long-term
polymerization process, but we know it can take millions of years to create “mature” ambers. Unlike the fossil remains of
dinosaurs, which are completely replaced with rock, amber is the very same substance it was millions of years ago when it was
exuded from a tree—it has only transformed!

PRESERVING THE SMALLEST

Amber has been incredibly important to paleontology because of the preservation bias towards large-bodied organisms. Fossil
deposits like the Late Jurassic Morrison Formation are a great example of how larger organisms, like dinosaurs, are well-pre-
served, while small organisms, like arthropods, are incredibly rare to find in rocks. Only in rare lagerstatten, such as the Mazon
Creek Fossil Deposits in lllinois or the Green River Formation in the Western United States, are small organisms preserved. Howev-
er, these specimens are flattened two-dimensionally and offer limited information.

Amber, on the other hand, offers three-dimensional specimens with incredible preservation of small structures, like hairs or even
soft tissues. Yet, like all paleontological records, the amber record suffers from incompleteness. There are immense periods with
no amber deposits or lagerstatten that preserve small-bodied organisms. Discovering and studying amber deposits that fill in
these gaps is vital for piecing together the history of the smaller players in Earth’s history.

AMBER: WINDOWS IN TIME
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HELL CREEK AMBER

One of these deposits is surprisingly found in the heart of one of the most well-known fossil deposits in the world: the Late
Cretaceous Hell Creek Formation. Famous for its superb preservation of dinosaur and vertebrate fossils, amber from these
rocks has long been overlooked. Commonly small and friable, it has not been an attractive source of research. However, work
done by myself and the Carter County Museum, a long-time friend of Burpee, in Carter County, Montana, has been delving
into how to study this amber and what it can tell us. Found in the same rocks as Jane, Homer, and Pearl, Hell Creek amber is

becoming much more promising than it was decades ago. Various insect taxa and possibly even vertebrate integument, like
hair and feathers, are being discovered.

Hell Creek amber is in a unique position, preserving micro-ecosystems of the Latest Cretaceous—a distinction held by few
other fossil deposits worldwide. With enough work, we hope Hell Creek amber can inform us about the insects and other

micro-communities of this time and possibly give us a glimpse into the effects of the Cretaceous-Paleogene mass extinction
on these communities.

sSo far, the CCM team has established a methodology to successfully conserve this amber after collection and has discovered
three orders of insects within it. Although amber deposits can preserve incredible detail of organisms, amber from the Hell

Creek Formation often shows poor preservation, frequently only preserving the cuticle of insects or just a hollow mold where
the specimen once was.

Work by many researchers, including Paleofest 2024 speaker Victoria E. McCoy, has shown that insect preservation in amber is
often restricted to the outer cuticle or hollow voids left behind by inclusions—similar to amber from the Hell Creek Formation.
McCoy's research indicates that resin composition and other factors can significantly affect the level of preservation seen in
amber.

Understanding amber preservation in arthropods is still an emerging field, and the preservation of vertebrate specimens in
amber is even less understood. Advancements in this area will open new doors to the information we can glean from these
remarkable specimens.

In the meantime, Hell Creek amber remains an emerging field. The Carter County Museum team and | hope to publish our
findings soon and introduce the world to what this long-studied formation still has to offer.

AMBER: WINDOWS IN TIME




\///
E

@

@

1éC~EC=N44Ee=MUIMTIOMOQINKECN===NM===ULTLOQ===NNWNV="]

DIGGING FOR DINOS
A Journey to Change your life

Author: Claire Jorgensen

At 14, | had no clear idea of what | wanted to do with my life. We were expected
to choose a career path and commit to it. It seemed like everyone around me
had already made up their minds. Although | was drawn to various fields and
had many interests, including biology, paleontology, museums, zoos, art, and
anthropology, | struggled to narrow it down. Faced with my chronic indecision,
| was determined to explore as many of these fields as possible.

A Jurassic giants stares at modern
A museum near my hometown offered the chance to join a paleontological dig, day exposures. Artist: Stephen Scommers

and | eagerly signed up. Even if it wasn't a career path, | was thrilled at the
prospect of digging up dinosaurs.

The site was remote, hot, and dusty, but surrounded by fossils, | couldn't have been happier. Despite my youth and inexperi-
ence, | was welcomed by passionate paleontologists and fellow enthusiasts. There were bones everywhere, and the excitement
to share their love of science and prehistoric life was palpable.

| worried that all the fossils might have been found already. As soon as | stepped into the field, a paleontologist casually told
me | had stepped on a fossil, and panic set in. Had | ruined a piece of scientific history? Noticing my concern, the paleontolo-
gist reassured me that everyone breaks fossils at some point. Relieved, | inspected my first find and learned how to use paleo
glue to piece fragments together. The idea that this small fossil could one day be displayed in a museum and contribute to
paleontological knowledge was inspiring.

It struck me that the small fossil | had helped find could one day be displayed in a museum. My discovery might contribute to
paleontological knowledge, and | was deeply moved by the thought.

Ty

I was a guest with the museum, I was a guest on
that land, and I was a guest in that moment of time.

The fossil I picked up was left by a living creature
that died millions of years ago.

Two earthly beings separated only by time.

I can feel the weight and texture, and I can only
guess as to the journey it has taken to get to my hand.

Leaving the dig, | was excited for the future. Although | didn’t pursue paleontology, | realized | didn't need to choose just one
path. I had fallen in love with the entire artistic and scientific process—from the paleontologist who unearths fossils to the
preparator who cleans them, the museum that displays them, the artist who designs exhibits, and the educator who shares
this knowledge with visitors. | now work as an educator with the Burpee museum and | get to be a part of it all. It all started
with that very first dig.

DIGGING FOR DINOS 12




Participants create a field jacket
out of plaster to protect dinosaur
bones when they are removed
and transported safely back to
the museum

Each year, Burpee's Director of
Paleontology, Joshua Mathews, leads
teams in Utah and Montana to dig up
dinosaur bones and fossils, adding
exciting finds to our collection.
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Join uson a

DINOSAUR

HUNT!

Have you ever
wanted to dig up real
dinosaur bones?

Every summer, crews from Burpee
Museum lead expeditions to the
Badlands of Utah and Montana to
participate in fossil excavations. Team
members prospect for new bones
eroding out of the hills and learn how
to excavate fossils properly and how to
protect them for their journey back to
the Burpee paleontology lab, where
they will be cleaned by skilled fossil
preparators for research and exhibit.

No Experience
Needed!

No experience is needed to join the
team. Our paleontologists will provide
hands-on training in the field on how to
recognize dinosaur bones and proper
excavation techniques to remove them
from the rock safely.

2024 Season:

UTAH | May 2024
MONTANA | Aug 2024

For more information go to:
burpee.org/expeditions
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GRAVITY DEFYIN

GECKO

A symphony of force in a single'toe

Author: Anne Weerda

WHAT’S THAT RUNNING ON THE CEILING!?

You probably spotted a gecko! If you've visi e SPROUTS learning lab at

Burpee, you may have noticed the geckos.

GRAVITY DEFYING?

A common misconception is that geckos have “sticky”
toes. If you touch a gecko's toe, it feels soft and smooth,
not sticky. There are no suction cups, and if you place their
feet on a hard vertical surface, the gecko will fall. So what's
the secret?The gecko's toes need to be “engaged” to cling
to a surface. It's not magic; it's van der Waals forces! These
forces allow geckos to attach and detach their toes within
milliseconds while running on vertical surfaces.Examining
a gecko's foot, you'll find thousands of tiny keratinous
hairs, called setae. Each hair is only 1/10 the diameter of a
human hair and has hundreds of projections ending in a
“spatula” shape, key to their adhesion.

HAIRS OF POWER!

In the unattached state, the setae are curved toward the

gecko's body, with the spatula tips pointing away from the

surface. When the toes touch a surface, the setae bend
out of the resting state, flattening against the surface. The
gecko detaches by increasing the angle to the substrate
above 30 degrees, allowing quick attach and reattach
motions as it runs.

THE FORCE IS STRONG!

Van der Waals forces are part of our every day, but often
unnoticed. They are induced by molecular polarizations,
weak compared to other forces, but substantial on the
micro and nanoscale. In a gecko's foot, the spatula projec-
tions on a single hair get super close to the walking
surface. When this happens, about 0.4 uN of force devel-
ops between a single spatula and the surface. While tiny
individually, combined across millions of projections, they
generate an adhesion force of about 10N, or 2.25 pounds.
Quite a strong force for a tiny gecko!

GRAVITY DEFYING GECKOS

\ver 950 species in 64 genera,
Burpee's selection of 7 species offers a glim this group's diversity.

Ventral view of a tokay gecko (Gekko gecko) climbing a
vertical glass surface.

Ventral view of the foot of a tokay gecko, showing seta-bear-
ing scansors (adhesive lamellae).

Microscale array of setae are arranged in a nearly grid-like
pattern (scanning electron micrograph)

Single gecko seta (image by S. Gorb and K. Autumn)

Nanoscale array of hundreds of spatular tips of a single
gecko seta.

Synthetic spatulae fabricated from polyimide at UC Berkeley
in the laboratory of Ronald Fearing using nanomoulding
(Reproduced from Campolo et al. 2003).
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he Burpee Museum of
Natural History is a place of
discovery and learning,
sparking passions that lead
from volunteering to
becoming an integral part

of the museum’s mission.

Kade's journey with Burpee began early.
“I have memories of field trips to Burpee
as early as three or four. | even met Mr. T
when | was around four and started
volunteering with him 10 years later,”
Kade recalls. These early visits laid the
foundation for his lifelong connection
with the museum.

As Kade grew, his involvement deep-
ened, turning a childhood fascination
into a meaningful role. His experiences
and memories from those early visits
shaped his passion for paleontology and
his commitment to the museum'’s
mission. Today, Kade helps bridge past
and present, sharing the wonder that
first inspired him with new generations.

animals

ul

Kade's love for Burpee's
blossomed during the pandemic.
started volunteering in mid-2021to learn
more about paleontology,” he shares. I
ended up falling in love with handling
and teaching about the animals, leading
to my employment a year later.” This
twist led Kade down a fulfilling path
where passion and profession merged.

STAFF SPOTLIGHT: KADE

T tC Vital Tear

When asked about his favorite animal,
Kade hesitated. “I don't pick favorites,
but Vinnie, our Veiled Chameleon, is
often overlooked.” Vinnie stands out for
his unique traits and the trust built
between him and Kade. “Initially, | only
knew how to care for chameleons, so
I'm a bit partial. Vinnie still doesn't like
many people, but he's come a long way
since early 2022 and seems to tolerate
me,” Kade notes with a smile.

Kade dedicates much time to research-
ing animal behavior and is active in
reptile-keeping groups, drawing on
collective wisdom. “There are so many
things we can teach and learn from
animals, but what's important is seeing
kids become more engaged when they
see them,” Kade says.

He's seen how children go from disin-
terest in taxidermy or rocks to fascina-
tion with live animals. “It allows kids
who may not be science-obsessed to
share my love for the natural world. |
love seeing their eyes light up and their
excitement to learn. | also learn so much
from the kids, each with their own
passions to share.”

As Kade graduates high school and
looks toward college, his experiences at
Burpee have crystallized into newfound
passions. “Burpee gave me a place to
have fun and

‘nerd out. | hope it does that for our
current and incoming volunteers and
guests too. Being involved at Burpee has
shown me how much | enjoy educating
and engaging with people, especially
kids."

What began as childhood curiosity in
paleontology has evolved into a poten-
tial career in teaching. The Burpee
Museum isn't just a collection of bones
and rocks; it's a vibrant community
where passion and learning converge.
Through Kade's experiences, we see the
magic that happens when a love for the
natural world meets the eager curiosity
of visitors, young and old alike.




Giants of the Jurassic
Author: Julie Junod

One of the most iconic scenes in cinema comes from
Jurassic Park, directed by Steven Spielberg and released on
June 11,1993. The music swells, the jeep stops, and paleon-
tologists stare at living sauropods. Based on Michael
Crichton’s novel, the scene features Alan, Ellie, and

Malcolm (played by Sam Neill, Laura Dern, and Jeff Gold-
blum) encountering dinosaurs for the first time.

They are speechless at the sight of a Brachiosaurus—one of the largest terrestrial dinosaurs ever. With a majestic reach for
a branch and an earth-shaking stomp, the Brachiosaurus captures paleontologist Alan Grant's awe, marking a profound
shift in his world and sparking dinosaur mania worldwide.

Why choose the Brachiosaurus for this groundbreaking encounter? Its sheer size and non-threatening nature made it
ideal. As a sauropod, the Brachiosaurus was a herbivore known for its gentle demeanor. Who can resist the charm of a
giant with a 30-foot-long neck and legs as thick as tree trunks?

THE SAUROPOD CLADE

The Brachiosaurus is one of about 250 sauropod species that lived across nearly all continents during the Mesozoic Era. Sauro-
pods first appeared around 201 million years ago during the Early Jurassic Period. Early sauropods were about the size of a
modern rhinoceros, and three-quarters of all sauropod species weighed less than today's largest land mammals. However,
between 164 and 145 million years ago, sauropods grew to become enormous and highly diverse. By 90 to 75 million years ago,
sauropods disappeared from North America.

Among the 250 sauropod species that roamed Earth over 126 million years, body proportions varied greatly. While their
features remained recognizable, each species had unique characteristics. Some were slender, others stocky; some had necks
matching their tail length, while others had mismatched necks and tails.

Certain sauropods exhibited brachiation, with front legs longer than back legs, like the Brachiosaurus. Additionally, the place-
ment of their legs varied, allowing different species to coexist and thrive. The largest sauropods had unique teeth, head shapes,
and body proportions, enabling them to occupy different ecological niches.

SIZING UP THE GIANTS

During the Late Jurassic, sauropods reached colossal sizes. In North America, sauropods like Apatosaurus could grow up to 75
feet long and weigh 50 tons. Achieving such massive sizes is a puzzle for paleontologists due to the scarcity of complete
skeletal fossils. Fossilization needs rapid sediment coverage, often from catastrophic events like landslides or floods, which are
rare. These events can also damage and scatter bones, making complete finds even rarer. Moreover, sauropod heads were
loosely attached, so many fossilized sauropods lack their heads. Most identified fossils are from juveniles, as smaller bodies
were more easily buried by sediments.

SAUROPODS
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A DAY IN THE LIFE i

Sauropods spent most of their days eating, consuming hundreds of pounds of plants daily to sustain their massive size.
immense consumption removed significant energy from the ecosystem. How didithese ecosystems maintain balance with'so

many species eating plants?

Diversity in traits, especially in tooth and neck design, played a key role. Sauropods hadtwo main types of teeth: flat and
spoon-shaped, and thin and peg-like. Brachiosaurus and Camarasaurus had flat, spoon-shaped teeth for tougher vegetation,
while Diplodocus had thin, peg-like teeth for softer vegetation and stems. This dietary variation reduced competition for food,
helping prevent resource depletion and allowing multiple sauropod species to coexist.

MY, WHAT A LONG NECK
YOU HAVE

A debate about sauropods, especially larger species, concerns
how they held their necks. Anatomical evidence suggests
some held their necks parallel to the ground. For example,
Diplodocus likely held its neck out front to browse low-lying
shrubs. This posture has been identified by studying verte-
brae and muscle attachments in certain species.

For other large sauropods with limited fossil evidence, neck posture and mobility remain debated. Advances like virtual fossils
provide new ways to study sauropod necks. Daniel Vidal, a vertebrate paleontologist, uses 3D scans of modern animals like
giraffes and sauropod skeletons to explore if they held their necks more upright. Vidal was a guest speaker at Paleofest 2024.

BURPEE’S SAUROPODS

Most sauropod fossils in the U.S. have been found in the Morrison Formation, with 24 recognized species, mostly juveniles.
From the Hanksville dig site in Utah, the Burpee Museum of Natural History has unearthed fossils of three confirmed sauro-
pods: Diplodocus, Apatosaurus, and Camarasaurus. The largest find, a 60-inch femur from a Diplodocus named Mr. Beast, is on
display in our Jurassic Exhibit, “River of Bones.” There are also unidentified sauropod fossils that might belong to Brachiosau-
rus or Barosaurus.

As more fossils are unearthed and technology enhances our understanding, museums offer the public a chance to experience
these wonders up close. Whether your favorite dinosaur is a sauropod or another species, their massive size continues to
inspire awe.

SAUROPODS




\//, @ 1éQ~EC=N4iEé=MUIMTIOMOQINKGRN===NQ===ULTLOQ===NNWNV="j @
D

: thank ’
BURPEE ggNY %Js!

We would like to thank the following special supports for their contribution to
Burpee Museum through July 2024

SPOTLIGHT Financial Supporters

$10,000+

Bergstrom, Inc. Charitable Foundation
Dr. Dennis & Jean Harezlak

Robert & Dr. Nancy Engelhardt-Moore
The Kjellstrom Family Foundation

SPARK Financial Supporters
$5,000-$9,999

Community Foundation of Northern lllinois

ESCONI

Guy Reno Foundation

Sjostrom & Sons, Inc

Dr. Christopher & Kristine Vittore

GROWTH Financial Supporters

$1,000-$4,999

Peter Baumann
Sheryl Burdick
Charities Aid Foundation America

Bridget Coleman, Coleman Consulting Inc.

Emerson Charitable Trust

Jean & John Frana

Joseph Jeanette Geraghty
Gilley's Heating & Air Conditioning
Bob & Marion Guirl

Wallace Harper

HMC Products, Inc.

Jack & Colleen Holmbeck

Steve Jones

Lynn C. McConville and Family
Mary McNamara Bernsten
Rockford Education Association
David Rosik

Ross, Ironside Family

Hazen & Carol Tuck

David & Rosalie Whitehouse
Anne Weerda

George Wilhelmsen

SUSTAINING Financial Supporters

$101-$999

Ethan & Marie Altwegg

Mike & Maiko Anucauskas
Candy & Joe Starns Armstrong
Jack & Joyce Armstrong
Heather & Paul Baker

Karen Bieschke

Martin & Debra Bieschke
John & Anna Borchers

Alan Branhagen

Linda Burkhard

Toy & Elizabeth Cesar

Richard & Marguetta Coffell
Shane Cullian

Rhonda & Russ Dailing

Kevin & Barb Daubert
Catherine & James Eden

Bob & Lori Fanello

Drs. Robert and Marianne Firlit
John & Lisa Foti

William & Vicki Funke
Theodore Gahlbeck
William Georgis

Michael & Dana Gilpin
Stephen Goers

David & Kimberly Gorsegner
David & Krina Goss

Joan Gullo

Bjorn Gustafson

Susan Haney
BeckyHarding-Morris
Melinda & Andrew Helge
Melvin Jackovich

Kyler & Violet Johnicker
Bonnie Johnson
Emily & Joel Kelps

Andy Kickham

DeAnn & Alyssa King
Kimberly Kozel

Scot Krebs

Laurie Kristoff

Sarah & Christiaan Letsinger
Mark & Lisa Lindman
Jennifer & Cody Listerud
Karen Manning

Don Manzullo

Kara Marston

Donald & Sherrilyn Martin
Francis & Amanda Martinez
Nancy & Sheryl Matthews
Mary McHaley

Susan Moore McJunkin
John & Karen Messley

Jane & Nancy Michael
Dawn Monge

Cheryl & Bruce Morgan
Karen Morris

Northwest Bank

Eli Nicolosi

Jim & Julie O'Rourke

Gerald & Diana Ogren

Erin Parker

Anne & Andrew Perez

John & Catherine Pick
Walter & Linda Polinski
Susan & Douglas Pomatto
Prochem

Dan & Sarah Radcliff
Armando & Roman Ramirez
Stephanie & Chris Rasmann
Katie Redding

Brent & Jo Reichensperger
Chris & Kim Reisetter
Dennis & Beatriz Rich
Nancy Roop

Brendan & Laura Rosenberg
Diana Sacrider

Mary & Bill Schermerhorn
Mike Scheurich

Karen Schiller

Christina & Robert Schraedley
William & Susan Seidel
Terry & Victor Serrano
James Slezak

Dorota & Joshua Smith
Heather & Mike Smith-Fawcett
Petrinella & Edward Sowell

Mike & Connie Spoden
Christina & Matthew Syztz
Anthea & Reid Tanouye
Debra & Chet Taylor

Crystal & ColinToenjes
Daniel M & DeborahTroiani -
Hines

Diana Wiemer

Deanna Wilner

Chris & Sandy Wrate

Event Sponsorships

Music on the Rock
Rockford Area Arts Council
Crossroads Blues Society
David Rosik & Allison
Butler-Rosik

Emmerson

Aqua Aerobics Systems
Inc.

Signs Now

Joe & Jenette Geraghty
Gorge & Diane Wilhemsen
Scot Krebs

Tyler's Landscapaing
Rockford T-Shirt Copany
Haas Towing

Savant Wealth
Management

Northwest Bank

Susan Martin

Astute Web Group

Kevin Kuhm

PaleoFest

Riverview Inn and Suites
Mel Jackovich

ESCONI

Coleman VPA &
Consulting Inc.

John & Jean Frana
Sjostrom & Sons Inc.
Gillies Heating & Air
Conditioning

Bob & Nancy Engelhardt
Moore

Harezlak Family

Chris & Sandra Wrate
Dawn Monge

Donors of In-Kind
Products & Services

A&B Freight

ABC Catering

B103 & The Bull 95.3
Costco

Hoffman House
Holiday Inn

Nathan Collier
Robert English
Meredith MacKay
Miller Eye Care & Dr.
Richard A. Miller
Pam Ohman
Prairie Street Brewing Co.
Signs Now
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KEY FINANCIAL SUPPORTERS

Mary Jane & John Acardo
Rebecca & Dominick Albano
Chris & Sara Alesandrini
Maureen Allabaugh

Matt & Joline Allen

Brittany & Josue Almonaci
Cassandra & Shae Anderson
Audrey & Chris Anderson
Michelle Anderson

Terry Anderson

Paul & Teri Baits

Sabrina & Edward Barnas
Derek & Monica Bayne
Nathan & Tabitha Beach
Heather & Justin Beeman
Brett Benning

Anna & Paul Benson

Leah & Casey Berg

Molly & Sumo Bhattacharya
Bryan & Megan Biehl-Pease
Erik & Mindy Binnie

James & Kassy Blake

Larry & Mary Ellen

Blum Garciak

Kathy Boguszewski
Brittany Bonk

Sara & Paul Bowker

Marsha & Jana Bowman-Breen
Jackie & Ryan Boyles
Harold & Janet Branstiter
Mariana & Jake Bresson
Nina & Justin Brinkerhoff
Brad Brown

Christine & Chris Brown
Kristi & Michael Buckley
Keli & Andrew Burris
Richard & Susan Burton
Austin & Nicole Busker
Jordan & Danielle Campos
Cesar & ZayhraCardenas-Lopez
Allie Carlson

Traci Carlson

Sandra Carter

Emily & Miguel Cascio

Julie & James Castree
Sierra Chandler

Debra Chostner

Sandee & Chancey Coffelt
Kale & Nicole Connell

Heidi Cook

Lorie & Michael Corcoranlonut
Cozianu Cotan

Chloe & Tyler Crosby
Priscilla Cross

Mary Cunat

Kathleen & Jonathan Currie
Wendy Dahlberg

Ariana Daubert

Hudson Davis

Ryan & MindyDavis-Young
Michie & Kyra DeBerry
Stephen & Utahna Denton
Chris Derrickson

Heather Derrickson
Andrew & Heidi Dettman
Kim & Brad Dewey

Ilya Dorfman

Elmo & Jenelle Dowd
Retha Dreyer

James Duffy

Amber & Brandon Ellis
Mike Emanuel

George & Mary English
Stephen & Elisha Erlien
Johanna & Eric Escotu
Crete Exner

Jill & Walt Faber

Jennifer Ferris

Mary Rose Fillip

Zach & Yadira Flota

Jessica & Michael Forsgren
Anne-Marie & SteveFrenzer
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Tiaras & Jimmy Fricks

Sam & ShellyFritz

Amanda & Ninos Fruen
Jennifer & Matthew Fustin
Dana & Marc Ganser

Mary Kay Garganera

Linda Gibson

Jen Goggins

Haley Gratz

Jessica & Matthew Gregg
Valeria & Jose Gurrola

Ali & Nic Haab

Misty and Michael Haji-Sheikh
Linda & Richard Hamlett
Amanda Handley
Stephanie & Chuck Harkness
Gretchen Hasse

Brandi & Khoury Heilman
Catherine & Daniel Herdeman
Jessica & Josh Hewitt
Amber & Shawn Hicke
Jason & Theresa Hickman
Brian & Sara Hierstein
Nicolas & Nicole Higdon
Sharon & Matthew Holaves
Emily & Matt Holtz
Catherine Howard

Mike Imanuel

Anirudh lyengar

Sara & Brock Jack
Deborah Jackson

Kierin Jackson-Ramos
Ruth Ann Jacobson
Andrew & Rosalie Jansen
Erin Jeffries

Julie & Dylan Jeffries
Charles Jennissen
Christopher & Donovan Jensen
Valerie Johnson

Seth & Rebekah Jones
Christine Juiris

Agata & Edward Kaczmarek
Mark & Cindy Kaletka

Mary Ann & John Kaminski
Dan & Lindsay Kania

Debra & Dennis Kittle
David Kloepfer

Katie & Josh Knox
Alexandra & Dustin Koch
Matthew & Holly Koenig
Jeff & Stephanie Kohl

Dr. Jyoti & Clinton Kolodziej
Kirsten Kubala

Kevin Kuhn

Nicholas & Kelly Kulak
Jessica Lang

Nieleny & Stephanie Laya
Cynthia & Neil LeFevre

Ed & Neva Liegl

Heather & Daniel Lill

Sarah &Johnathan Logemann
Theodore Long

Davie & Jamie Love

Laura Lueshen

Jessica Luna

Janna Mahaffey

Jake & Allison Maliszewski
Everett Mancke

Michael & Karol Manley
Sara & Andrew Marcotte
Marisa & Edgar Marin
Susan Martin

Osbaldo & Jazmin Martinez
Holly & Ken Mathiesen
Rob & Danielle Matson
Marilyn & Phil Maurizzi
Valerie & Chris McCann
Mary McCarthy

Kathie & Steve McCroary
James & Judith McGee
Sydne & Vyper McKinney
Theresa Mckinney

Michael Mclaws

Barbara McNamara

John Michalek

Samuel &Jan Miller
Alexandria & Matthew Miller
Jenifer & Jenese Millward
Juliet & Adam Moderow
Susan Molyneaux

Tim & Janet Mooney
Donald & MaryKay Morrison
Fred & Lois Muehlfelder
Marcia & Charles Prorok Mueller
Emily & Scott Mueller

Gaily & Lee Muench
Virginia Naples

Linda Nguyen

Elana Ninotti

Peggy & Don Northrup

Jim & Kathy O'Brien
Olumide Ojelade

Ana & Hercules Olivera
Michelle & Nathan Ostdick
Steve & Lindsay Oyler
Romeo & Anselma Pamilo
Samuel Patton

Lindsay & Chad Paulson
Danielle Pearson

Itzli & Blanca Pedraza-Aragon
Skye & Ryan Pepper

Bill & Sheila Perkins

David & Dawn Peterson
Brita Peterson

Priscilla & Samuel Peterson
Lisa Peterson-Doll

Nikhi Prasher

Brianna & Jamie Proctor
Lori Prucha

Hanna Pruit

Krista & Msael Pueblita
Rebecca Quirk

Danielle & Joshua Radcliffe
Gladys Ramirez

Martin & Sarah Ramirez
Stephanie Redieske

Peter Rehnberg

Elizabeth & Barry Rickard
Ashley & Justin Risley
Elisha Robinson

Kevin Rodriguez

Kelci Rogers

Patti Ruback

Rebecca & Peter Rundquist
Kristie & Dan Sadowski
Chris & Megan Schelkopf
Brittany & Brandon Schlapbach
Matthew & Stephanie Schuck
Michael & Leilani Schultz
Richard Schultz

Chantal & Brian Schwebach
Maximilian Scott

Erika & Justin Seivert
Andrea & Lee Setter
Christine & Alan Shinkunas
Kimberly & Matthew Smith
Donna & Jay Smith
Gary & Jean Sooter
Veronica & Joseph Soria-Martinez
Aaron Span

Deborah Speed

Branden Springborn

Lynn Stainbrook

Courtney Standridge
Suzanne Storrs

Corrine & Timothy Strommer
Catherine & Jonathan Styf
Betsie & Scott Swartz

Alvi & Hashmi Syed
Samantha & Richard Szymanski
Montoya Taylor

Stephen Tesar

Julian & Lara Thom

Dennis Trowbridge
Sydney Turner

Laura & Mike Ursin

Julie & Rudy Valdez
Chuck & Mary Valentine
Lainie Vallera

Kristina VanHorn-Cook
Jon & Erin VanNevel
Elvira & Nicoli Ventimiglia
Tiarra & Jacob Vich
Maura & Matthew Vivona
Lisa Volkman

Beth & John Weltzer

Jeff & Teresa Wester Peters
Jim White

Audrey & Matthew Whitford
Mary & Don Wickstrum
Lindsay & Rick Williams
JeremyWitt

Linda Wittig

Scott & Katie Wolf
Julie & Justin Wulf

David & Sharon Yu

Alyssa & Matthew Zabel
Bill Zandrew

Adam & AshleyZiegler
Liz & Lee Zook

BURPEE

museum of natural history

BOARD OF TRUSTEES
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Board President
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Secretary
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737 North Main Street
B U R P E E Rockford, IL 61103

(815) 965-3433

www.burpee.org
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Your donation means the world
to us! To donate, open your
phone camera app and scan the
QR code below. We are a 501 (c)
organization.

Thank you. BURPEE

museum of natural history
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