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by Peg Lopata



THE URBAN 
ARCHAEOLOGY 
CORPS TEACHES 
YOUNG PEOPLE 
ABOUT THE 
HISTORY HIDING 
UNDERGROUND.

TT he place you live in has a history. Before you came to 
live there, someone was most likely there before you. 
˜ ey may have lived an interesting life in your home.
And if you could dig down, below the foundation and
into the ground, you may discover a deeper history.



Archaeology can help uncover 
the past that’s been buried over 
time, often without any written 
record. Layers upon layers of earth 
reveal history before our eyes— 
the deeper the layers, the older 
the stories. 

Urban Archaeology Corps
Digging into the past is exactly the 
task of student employees with the 
Urban Archaeology Corps (UAC), a 
work program run by the National 
Park Service (NPS). People who work 
for the UAC range in age from 15 to 
26. ˜ ey work 40 hours a week over
the summer at a national park. Says
Teresa Moyer, lead coordinator of the
UAC programs from Washington, DC,
“One of the primary things we hear
from participants is that archaeology
tells untold stories—a view of the past
that can’t be known any other way.”

UAC participants take a crash 

course in archaeology. ˜ ey learn 
about the NPS, the history of the 
sites they work at, and how to do 
archaeological surveys. It’s not your 
typical summer job!

Uncovering layers of earth reveals 
artifacts that tell stories about the 
people who came before. UAC workers 
may even ÿ nd out about the history of 
their own ancestors and the signiÿ cance 
of places right under their feet. Kalen 
Gilliam was a UAC participant in the 
2016 dig at an area called Gravel Hill 
in Richmond, Virginia. He’s now a 
park ranger for Virginia’s Department 
of Conservation and Recreation, 
Richmond. He says, “It was cool having 
tangible things that helped create a 
connection for me to the past.”

A Buried History 
at Gravel Hill
On their dig at Richmond National 
Battleÿ eld Park, UAC workers assisted 

with an archaeological survey of 
Gravel Hill. In the ÿ rst layer, the 
students found glass, metal, and other 
fairly new items. “As we got deeper 
into the ground,” explains Gilliam, 
“we started ÿ nding things like pig 
bones and pig tusks. Eventually, after 
going even deeper, we found a Civil 
War bullet. It was amazing to truly 
see the timeline as we dug down.” 

˜ e UAC workers learned to
organize the site in an orderly way 
for digging. ˜ ey used compasses and 
tape to mark o  ̨  the site into a grid. 
˜ ey created a map from the grid on
the ground. ˜ ey ÿ lled and labeled
bags of di  ̨erent objects found in each
pit and wrote ÿ eld specimen logs to
keep track of what was found where.
˜ ey used screens to separate artifacts
from loose dirt and cleaned what they
found using toothbrushes and the tiny
tools dentists use to remove plaque
from teeth.

12
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˜ e UAC workers found artifacts
from several eras. ˜ e date of an
artifact, its place of origin, or its
earliest known history is called its
provenance.

To ÿ gure out an artifact’s age,
the students learned about relative
dating. Researchers using this
technique compare objects to similar
items whose dates of manufacture
or use is known. Because particular
designs were popular during certain
periods, decorated plates and cups
can tell you the date of objects with
similar designs.

Their Own Stories to Tell
For the students on this dig, this was
an opportunity to see a layer of history
that’s often overlooked—the stories of
free Black people in the 18˛˝ century.
Ethan P. Bullard, museum curator at
the Richmond National Battleÿ eld
Park and Maggie L. Walker National
Historic Site, says, “˜ e UAC students
were excited to recover the pieces
of African American history—their
unsung ancestral history.”

˜ e dig uncovered evidence of one
family, the Sykes, and their experience
with the Civil War (1861–1865). ˜ e
family ˙ ed the 1862 Battle of Glendale,
but later managed to return. “Finding
spent bullets here served as a tangible
connection,” says Bullard, “to when

a bloody battle ripped through the
property that was owned by this free
Black family.” In a UAC video, Gilliam
says, “As far as the history here, I felt
a connection with that because I’m
African American. I’m not sure, but
maybe one of the freed men here
could have been my ancestor. I
found this pretty cool.”

Bones at Chimborazo Park
Another UAC dig site in Richmond
was at Chimborazo Park. Students
learned the site was signiÿ cant to
the Powhatan Confederation in
the 17˛˝ century. Later, it became a
Confederate military hospital. ˜ en,
in 1865, it became a camp for formerly
enslaved people. Instead of saving
rebellious slaveholders’ lives, the site
now “oˆ ered opportunity to people
formerly enslaved by Confederates,”
says Bullard. Ellen Chapman,
project archaeologist, explains the
government established a school at
Chimborazo to teach newly freed
Black children. But these students
and their families faced racism. White
communities attacked their village in
the Chimborazo race riot. She says,
“˜ is story has not been told for over a
century.” Today the city and National
Park Service oversee the land.

On this dig, students found a dense
layer of animal bones. Bullard says, “In

times like these, it’s not the objects 
themselves that may be the most 
compelling. Rather it’s the stories 
we link to such artifacts that can 
stir an emotional reaction.” For 
this UAC group, unearthing bones 
of long-dead animals made history 
come alive. 

Archaeologist Alexis Morris 
worked for the UAC at Fort Circle 
Parks, Washington, DC, in 2012. 
Her group made an important 
discovery there: a well. She 
explains, “Wells, like privies, are 
great places because people throw 
their trash in them. Archaeologists 
love trash!” Often, a place seems 
signiÿ cant because a battle was 
fought there. But ÿ nding pre-Civil 
War household remains in the well 
helped her group connect to the 
site in a new way. People 
lived here. 

Layers of plain old dirt . . . or 
another kind of history book? UAC 
digs reveal chapter after chapter 
of history in the ground beneath 
our feet. As Chapman says, “I love 
showing people how to ÿ nd signs 
of the past in the soil.”

Peg Lopata is a writer in Somerville, MA 
who’s unearthed lots of glass bits in her 
backyard.  What went on behind her 
house before she came here?

Working with the Urban Archaeology Corps lets teens 
work on real archaeology digs. Clockwise from left: two 
dig participants sift soil through screens to fi nd small 
artifacts, a student helps collect soil to be sifted, and 
small artifacts bagged and marked.
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STUDENTS SEE AND FEEL HISTORY
AT THIS FIELD SCHOOL.
By Tracy Vonder Brink

T wo girls scrape dirt 
from an area where 
a house once stood. 
Bit by bit, they ÿ ll a 
bucket. A boy takes 
the bucket and pours 
the dirt onto a wooden 

frame lined with a metal screen. 
Another middle schooler shakes the 
sifter back and forth. °  e dirt falls away. 
°  e student picks through rocks and 
sticks, until she ÿ nds a round, dirt-
encrusted object. It looks as if it might 
be glass, so she adds it to the bag that 
holds glass artifacts.

Uncovering  
the Pas
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it to ˜ e Nature Conservancy, a global group that works 
for conservation and protection of the natural world. At 
the Estate Little Princess, the organization also develops 
educational and cultural activities.

Estate papers list the names, ages, and jobs of enslaved 
Africans. But they reveal nothing else. Other records show 
there was a village of enslaved people on the plantation, 
but today only the crumbling, ruined walls of a handful 
of homes are left. With so little information about these 
people, we don’t know much about their everyday lives. 
Archaeology is a science that learns about the past 
through objects people leave behind. ˜ e Society of Black 
Archaeologists (SBA) set out to tell the stories of enslaved 
Africans on the Estate Little Princess. 

In the past, archaeological projects were often led only by 
groups from outside the community and culture. Researchers 
rarely included local people or asked for their opinions.  Now 
some archaeologists—including the SBA—make it a priority 
to involve everyone. When the SBA met with locals in St. 
Croix, “the community members asked that excavations 
at the site include youth on-island,” explains archaeologist 
Ayana Flewellen, one of the project’s leaders and a founder 
of the SBA. “With that in mind, we crafted a project that 
centered on educational opportunities for local youth.” 
˜ e Estate Little Princess Archaeological Field School
was born.

When the bag is full, another group of middle schoolers 
empties it and sorts through the objects. A boy lifts the 
round one out of the pile. Using a soft toothbrush, he 
gently washes it and scrubs away the dirt, revealing a 
bead made of glass. ˜ e kids who’ve handled the bead 
today are the ÿ rst people to touch it in nearly 100 years. 
Welcome to the Estate Little Princess Field Archaeological 
School in St. Croix.

Why St. Croix?
St. Croix, the largest of the U.S. Virgin Islands, is located 
in the eastern Caribbean Sea. Denmark ruled the island 
from 1672 to 1917. Starting in the 1500s, about 4.8 million 
enslaved Africans were brought to islands throughout the 
Caribbean to do back-breaking work on sugarcane and 
co  ̨ee plantations. ˜ e Estate Little Princess, a sugarcane 
plantation, was built on St. Croix in 1749. Hundreds of 
enslaved Africans lived and worked there until slavery was 
abolished on the island in 1848. Some of the freed people 
and their descendants continued to live there as paid 
workers until the plantation stopped making sugar in the 
1960s. In 1991, the owners of Estate Little Princess gave 
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houses there. Today, their homes are long gone. Flewellen 
explains, “For the most part the enslaved village area is 
overgrown with vegetation, making it extremely di  ̃  cult 
to survey and excavate.” °  is is where the kids work, side-
by-side with the archaeologists, to uncover the past.

On the kids’ ÿ rst day, Jones explains what archaeology 
is and how artifacts (objects made and used by people in 
the past) are classiÿ ed, or put into groups. °  ey’ll classify 
what they ÿ nd by the material the objects were made 
from—glass, pottery, bone, and so on. °  e kids go to the 
site and watch the archaeologists at work. °  at way, they 
can see what the jobs look like as they’re happening. Jones 
divides the kids into two groups. Some will be at the site, 
while others are in the lab. °  e kids start work on the 

A Unique Summer School
Every spring, Alexandra Jones, founder of Archaeology in 
the Community, goes to St. Croix and talks to kids at the 
Caribbean Center for Boys and Girls. She leads the youth 
ÿ eld program. Jones describes what the ÿ eld school does 
at the Estate Little Princess and explains how kids can take 
part. Any girl or boy, ages 12 and up, from anywhere on 
the island can apply, as long as they belong to the Center 
for Boys and Girls. °  e program lasts a week and takes a 
maximum of 15 kids. About half are middle schoolers.

Later that summer, Jones and the group of kids begin 
their week at the Estate Little Princess. °  e archaeologists 
are working in the area where the enslaved people’s village 
once stood. In 1786, 127 enslaved Africans lived in 53 

text ©
 2021 by Tracy Vonder Brink

The SBA is committed to empowering volunteers from the community. 
They’ll learn all the archaeological skills needed, including digging at 
sites and excavating, cleaning, and classifying artifacts.
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second day. ˜ e group at the site excavates: they scrape 
through the dirt, sift it, and place what they ÿ nd into 
artifact bags. ˜ e group at the lab wash, classify, 
and record the artifacts so the archaeologists can 
study them later.

“˜ e kids love it!” Jones says. “Each has something 
they’re drawn to, whether it’s being the ÿ rst to ÿ nd 
something that hasn’t been touched in 80 to 100 years, 
or being the ÿ rst person to wash it and see it clean, so 
they can really get a good view of what it is.” Flewellen 
adds that the students are all very curious: “Youth on St. 
Croix have a hunger for their history!” (Jones says there
is one thing none of them like much . . . working in the 
summer heat!)

Finding St. Croix’s Buried Past
What the kids ÿ nd helps archaeologists build a picture 
of the enslaved Africans who lived at the Estate Little 
Princess. Even bits of broken pots tell a story. From 
those pieces, the archaeologists learned the enslaved 
people made their own, unique style of pottery from local 
clay. Glass bottles tell them the enslaved Africans were 
buying or trading at a local market. ˜ e glass bead may 
have come from the market too. An enslaved woman 
might have worn it as part of a necklace. Every piece the 
researchers ÿ nd adds to these people’s stories.

For the kids, it’s a hands-on opportunity like no other. 
Jones explains, “When we think science, we often only 
think chemistry or biology or medicine. For some reason, 
archaeology seems to fall through the cracks. Letting 
students actually get out and get their hands dirty helps 
them realize this is a real science and this is the impact 
that it has. ˜ is is a science that helps us actually tell the 
story about people in the past.”

Flewellen adds, “It’s important for Black people 
to have a hand in the excavation, interpretation, and 
sharing of their history.” At the Estate Little Princess Field 
Archaeological School, kids have a ÿ rst-hand experience 
in science at work—while helping discover their 
community’s past.

Tracy Vonder Brink has visited St. Croix many times. 
She considers it one of her favorite places on Earth.

THE SOCIETY OF BLACK 
ARCHAEOLOGISTS
Along with middle school students and high 
schoolers, college students can also join the 
Estate Little Princess Field Archaeology School. 
It’s part of the goals of the Society of Black 
Archaeologists: to bring more people of African 
descent into archaeology.

Founded in 2011, the SBA is a network of Black 
archaeologists. They provide learning experiences 
such as the Field Archaeology School and commit 
to involving local communities. The SBA also works 
to guard the heritage of Africans and people of 
African descent. The SBA wants to encourage Black 
students to become actively involved in uncovering 
their history. 

Black scientists have often been excluded from 
excavations related to their history, and the SBA is 
working to change that. Flewellen explains, “I often 
quote James Baldwin in The Fire Next Time when 
he writes, ‘To accept one’s past—one’s history—is 
not the same thing as drowning in it; it is learning 
how to use it. An invented past can never be used; 
it cracks and crumbles under the pressures of life 
like clay in a season of drought.’”

Artifacts sifted 
from dirt wait 
to be bagged 
and tagged.



Archaeological
surveyors use a

total station,
which measures

the distances
between survey

points using a
laser that is

refl ected back
from a staff.

Signals from a GPS (Global Positioning
System) satellite are then used to fix these
measurements to worldwide coordinates.
In this way, archaeologists know the exact
position and depth of everything they find —
important data for understanding how the
pieces of history fit together.

Excavators use
tape measures
and a grid laid
over the trench
to carefully
observe where
things have been
found and to
determine how
deep they are
in the layers
of soil.

It’s important to know where things are found 
on an excavation site, so archaeologists use several 
different types of recording and measuring tools. 
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By Pamela Culshaw Harrison

WHAT WILL YOU FIND?

Annette Cate
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5. Record the name and location of finds on the gri
form and in the notebook. 

6. With the spade, carefully remove the grass and
roots from the squares.

7. Write each square’s number and “Level 1” on to
new paper bags, one for each square.

8. With the trowel, scrape away thin layers of soil,
one square at a time.

9. Brush dirt from found objects with the whiskbroom, 
paintbrush, or toothbrush. Loosen the objects from 
one another if necessary. Place them into the bag for 
that square. 

10. Place loose dirt into the hand screen and shake. 
Place objects left in the screen into the bag for that
square.

11. When the soil color changes, you’ve reached Level 2. 
Number new paper bags for this level, and repeat steps 
8, 9, 10, and 5. Do the same with each new level.

12. Replace excavated dirt back into the squares
when finished

13. Dab each object with correction fluid  Write
its number on to the dried fluid with a permanen
marker. If you choose, place the item into a plastic
bag to display.

1. Choose a site (like a yard, vacant lot, or farm). Get
the owner’s permission to dig.

2. Pound a stake into the ground at the site’s 
southwestern corner. Insert stakes every 5 feet (1.5 m) 
north and east from the corner stake until the site is 
covered. Tie pieces of string from stake to stake (not 
diagonally) to form a grid.

3. Number each square on the grid form. Write each
square’s number and the word “Surface” onto paper
bags, one for each square.

4. Check the ground surface for artifacts. Place each
object you find in o the bag for that square.

You’ll need

Hammer
Stakes
Tape measure
Compass or compass app
Scissors
String
Pencil
Grid form (paper marked off in squares)
Paper bags
Notebook
Spade
Mason’s trowel
Whiskbroom
Paintbrush
Toothbrush
Hand screen
White correction flui
Permanent marker
 Plastic bags (optional)
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WHAT IS THE BAILLY 
HOMESTEAD?
Th

WHO WERE THE BAILLYS, 
AND WHY DO THEY 
MATTER?

. Th

ISN’T BAILEY CEMETERY 
KIND OF A MYSTERY? 

s fi
Th fi

. Th

IT’S AN UNUSUAL DESIGN. WHY IS IT BUILT THAT WAY?

o fi

YOU’RE AN EXPERT IN NATIONAL PARKS! HOW CAN 
YOUNG PEOPLE GET INVOLVED WITH NPS?
Th

k. Th

 lives in the buckle of the rustbelt, bookended by a state 
and national park. She loves exploring the dunes with her family and writing 
for young readers.  

YOU DECIDE
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If you’ve ever wondered why o
word has different meanings—
instance, from the ball you kic
to the ball that’s a dressed-up
dance party—then you’ve not
something interesting about t
English language. The languag
rich vocabulary is the result of
unique history. And that histo
reveals itself in the multiple 
meanings of many words we u
every day.

When we hear the word “ba
we use context clues to tell us
whether it means the outer su
of a tree, the noise a dog make
or a small ship. Those different
meanings represent distinct words 
that entered the language at 
different times and just happen to 
go by the same name today. 

Germanic tribes known as 
Angles, Saxons, and Jutes took over 
control of the British Isles from 
the native Celtic Britons in the 5th 
century. Over the next hundred 
years, these groups began using 
a language scholars now call Old 
English. The language spoken then 
would barely be recognizable to 
English-speakers today, but it was 
the earliest version of English. The 
meaning of bark that refers to a 
dog’s exclamation comes from this 
language, from the verb beorcan. 
That usage appeared in written 
English as early as 885 C.E. 

From the very beginning, Old 
English absorbed words from other 
languages. Starting in the 6th 
century, Christian missionaries 
from Rome brought words of Latin, 
Greek, and Hebrew origin. Vikings 
began raiding the coastline in 
the 8th century. They brought 
Scandinavian words, including 
the Old Norse word bark, meaning 
“tree skin.” And in 1066, a group of 
French-speaking Normans defeated 
the English King Harold and 
established French as the language 
of court and politics. Hundreds 
of words of French origin were 
absorbed into the English language. 
By the 15th century the French 
word bark (sometimes spelled 
barque), meaning a small ship, was 
in common usage in English.

A batt in Old 
English was a 

weapon like a club. 
Hitting someone or 

something with a batt 
was naturally called 

“batting” them. When 
games like cricket or baseball 

were developed, the word “bat” 
came from “batting,” rather than 

the ancient weapon. 

The little furry bat gets its name 
from the Middle English “bakke,” 
which probably evolved from 
the Old Norse word leðrblaka—
literally, “leather fl apper.” The 
original meaning of the helpful 
critter’s name was probably just 
“fl apper.” 

A pen that keeps 
animals enclosed is a very 

old word in English—so old that we 
aren’t sure where it comes from. It 

might come from the Old English 
pin, referring to a gate that’s 

fastened with a pin.



BARK!!
BARK!!

CHECK THE OED
One of the best places to learn how English has developed over the centuries is the Oxford English 
Dictionary (OED). The OED is a historical dictionary that includes quotations in chronological order 
that show changing meanings over time. From the OED’s earliest days, the editorial team used a 
form of crowdsourcing to locate thousands of examples of published word usages. They recruited 
hundreds of volunteer readers to mail them individual slips of paper with hand-copied quotations. 

The OED makes it easy to understand how the word “curry” can mean both a horse’s grooming 
(a form that entered English in the Middle Ages from the French word curreier) and a spicy dish 
that originated in South Asia (a 16th-century English adaptation of a Tamil word).

Editors at Oxford University currently are working on a third edition of the OED. This time 
around, the work employs computers rather than slips of paper, but the need to track word histo-
ries remains. New words—and new shades of meaning for old ones—continue to shape English, 
and linguists continue to record and analyze how our language evolves.
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A Match Made
in Heaven!

You might have trouble finding
a pen just before a test or when
you’re trying to write something down
quickly—but at least you don’t have to
make one on the spot. Old pens were made
from feathers, which writers had to cut 
into the right shape themselves. The 

word “pen” comes from the 
Latin word penna, meaning 

“feather.” 

“Rock” is a relatively new term in English. It originally 
comes from rhythm-and-blues music slang in the mid-

20th century. “Rock” in blues came to mean dancing 
while swaying side to side, like rocking a baby.

Rock as in “stone” comes by way of the Old 
North French roque—brought to England by 
the Normans. Once it was established in Old 
English, “rock” meant a big rock formation like 
a cliff, not individual stones. But over time it 
eroded to mean any kind of stone. 

The boxers in a 
match are meant to 
be equals, but they 
aren’t usually friends. 
Originally, though, the 
word comes from the 
Old English maecca, 
meaning “companion” 
or “husband/wife.”

The match you use to light a fire has a
much grosser—and wetter—name than
you might think. The term probably
comes from the Greek word myxa,
which originally meant “mucus.” In old
lamps, the wick that you lit an oil lamp
with hung out of it like a string of snot.



n northern Australia is a rocky, wild area called 
Arnhem Land. Today, it’s home to the Bunitj people
and others. It was also home to the ÿ rst peoples to 
live in Australia. As early as 26,000 years ago, these 
humans started journaling by drawing on rock faces. 
Using charcoal or natural crayons, they depicted 

themselves with animals they saw. °  e people who came after 
them kept up the journaling, drawing beside or on top of the 
original pictures. °  e layers of drawings tell a story of strange 
beasts that lived in Australia thousands of years ago: oversized 
birds, giant striding kangaroos, and other mega-sized animals. 
°  ese early artists faced a natural world fraught with dangers 
we can only get hints of today.

26

Layers of evidence in drawings and fossils by Devin A. Reese



On Foot and By Boat
˜ e ÿ rst humans to reach Australia
migrated from Asia as early as 65,000
years ago during what is called the
Pleistocene epoch. Sea levels were
low at the time, leaving more exposed
land. In some places, the land formed
bridges where today we ÿ nd ocean.
˜ ese early people may have walked
from island to island over land bridges
to get to Australia. Still, they had
to cross at least one wide stretch of
ocean. Anthropologists think they
 ̨oated across on rafts or boats.

Evidence of ancient boats has never
been found, maybe because they were
made of bamboo or other wood that
disintegrated over time.

Ancient Arnhem Land
˜ ese adventurous people settled
Arnhem Land ÿ rst, so it has more
rock drawings than anywhere else
in Australia. At ÿ rst, they drew on
the sandstone rocks using a natural
pigment, ochre—red minerals mixed
with clay. ˜ e red color comes from
minerals called iron oxides. ˜ e iron
oxides got into the tiny spaces in the
sandstone and stuck there, which
may explain how the drawings lasted
thousands of years. Each rock shelter
is an art gallery with thousands of
drawings on its walls. ˜ e drawings
are layered as many as 20 deep.

Today, some aboriginal Australians 
work with and as anthropologists to 
study the drawings and get a glimpse 
of the people of the past. ˜ e layers 
tell a story of how people lived over 

The overhanging rocks in Arnhem Land 
gave travelers a cool place to rest. They 
also sheltered hundreds of sketches 
from wind and weather.
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thousands of years. Still-ancient but 
more recent layers include images 
of man-made objects like spears and 
boats. They also include odd, giant
animal figures, which scientists firs
assumed were imaginary. But when 
scientists compared the drawings to 
fossils, they found some surprising 
similarities. Big animals that lived 
alongside the earliest people are called 
“megafauna.” The rock art seem  
to depict several species of extinct 
megafauna.

And You Thought a 
Kangaroo Was Big? 
At a rock shelter called the Ubirr 
complex, there’s a drawing of a 
kangaroo. Like today’s kangaroos, it 
has a wide lower body tapering to a 
small head with hairy ears, and a long 
tapered tail. The thing is, it’s not  
modern kangaroo. Today’s kangaroos 
are big animals, standing 3 to 8 feet  
(0.9 to 2.4 m) tall and weighing up 
to 200 pounds (90 kg). But the Ubirr 
picture resembles a kangaroo that 
looks twice that weight, with shorter 
proportions. Its snout is short, each 
foot has one long claw, and its tail 
is thick all the way to the end. Th  
drawing looks like the giant short-
faced kangaroo, Procoptodon, which 
was extinct by around 15,000 years 
ago. It was so heavy that it likely had to 
stride instead of hop. Aboriginal lore 
includes a huge kangaroo that attacked 
people with its long, clawed arms.  
Was this creature Procoptodon?

There are other rock drawings o  
animals nothing like what’s on Earth 
today. In a rock shelter called the 
Djulirri complex is a drawing that 
looks like a cross between a wolf 
and a lion. By measuring the picture 
and comparing it to fossils found by 
paleontologists, scientists realized that 
it was probably a marsupial lion. Wait, 
what? Marsupials are animals with 
pouches, like kangaroos and wallabies, 
a group that does not include lions. 
This animal had a pouch, walked o  
all fours like a lion, and had a super 
strong bite. The scientific name f  
marsupial lions is Thylacoleo. In 1877  
paleontologist Sir Richard Owen 

The walls of the 
Ubirr complex are 
covered in layers 
of art, created by 
dozens of genera-
tions of artists. 

Rock art in 
Arnhem Land 
may show us 
a glimpse of 
long-extinct 
kangaroos.



described it as “one of the fellest and 
most destructive of predatory beasts.” 
Imagine the first Australians runnin  
into that dangerous animal. Luckily 
for people today, Thylacoleo wen  
extinct around 40,000 years ago. 

Early Australians also lived 
alongside an animal called 
Diprotodon. The largest marsupia  
ever on Earth, Diprotodon looked 
something like a hippo in size 
and shape. Imagine a nearly 
7,000-pound (3,000-kg) furry hippo-
like creature with its baby peeking 
out of a marsupial pouch on its belly. 
Diprotodon’s pouch faced backwards, 
towards its tail. One of its relatives 
on Earth today, the wombat, also 
has a backwards pouch. Thankfull  
for humans, Diprotodon was not a 
predator. An herbivore, Diprotodon 
used large grinding and tearing teeth 
to eat plants. But its bulk alone would 
have been a hazard for humans. A 

fearsome animal called the Yamuti that
appears in Aboriginal stories sounds
an awful lot like it. Judging from its
fossils, scientists think Diprotodon
went extinct about 25,000 years ago.

What Happened to
the Megafauna?
Why did all these huge animals go
extinct? More scientific evidence is
needed to resolve the ongoing debate
about the reasons.

One theory is that pressures from
human hunting drove animals to
extinction. Some rock shelters have
drawings of humans with raised 
spears, as if hunting. As the human 
population of Australia grew, it might 
have put too much pressure on the 
megafauna. Scientists note that 
Australian megafauna disappeared 
about 13,500 years after humans 
arrived. Humans also altered the 
landscape. Early humans burned 
whole areas with fire, which changed
which plants could grow.

Another theory is that the 
extinctions resulted from climate 
change. Starting around 50,000 years 
ago, Earth’s climate got warmer and 
dryer. The changes caused forests in
Australia to gradually become more 
open grasslands. The biggest animals
may not have been able to survive 
in the new conditions. Scientists 
point to evidence that megafauna 
on other continents went extinct 
around the same time. It’s hard to 
believe that’s just a coincidence. 

Most likely, the extinction of the 
megafauna was not from a single 
cause. It was from a combination 
of factors—a one-two-three punch. 
First the changing climate removed 
many sources of food, which made 
animals more vulnerable. While 
smaller animals could survive on less 
food, megafauna needed lots to eat. 
Then humans arrived and started
changing habitats that megafauna 
relied on for shelter and raising 
babies. Finally, hunting by humans 
may have dealt the final blow.

Remembering 
Megafauna
While the Australian megafauna 
disappeared, a record remained in 
the rock art created by early people. 
Today, Australian aborigines belong 
to some of the oldest cultures on 
Earth. Their traditions have survive  
through thousands of years of change 
in the climate and landscape. Th  
rock drawings in Arnhem Land tell 
an ancient story of the incredible 
animals that lived alongside the 
first Australians. Modern aborigina  
people can look to the drawings to 
learn more about the experiences 
of their ancestors. Some of those 
experiences, such as crossing paths 
with marsupial lions, are better 
reimagined than lived.

Devin Reese, Ph.D., is a science writer who 
loves to write about the relationships of 
humans with other species through time.

The people of 
Arnhem Land work 
hard to keep their 
traditions alive, from 
dance to art. Artists 
still paint Australian 
wildlife with old 
techniques. 

Ubirr rock art also depicts a Tasmanian 
tiger—an animal that went extinct on 
mainland Australia 2000 years ago.
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HIDDEN
INFINITIES

BY EMILY CAMBIAS 



once found a 
banana peel in a book. She called it 
her “peelimpsest.”
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BY ABHA AND DEEPA JAIN
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In 1922, an art dealer put an oil painting by 
the famous French artist Edgar Degas on the 
market. ˜ e piece, titled Portrait of a Woman, 
wasn’t well-known. For museums racing to 
establish their contemporary art collections, 
though, a Degas painting was essential. So 
for close to $12,000 (almost $200,000 today), 
the National Gallery of Victoria in Melbourne, 
Australia, bought it. Decades later, scientists 
and art historians would reveal a second, 
hidden painting.

PEELING A 
PAINTING 

WITH 
PHYSICS

TWO PORTRAITS, 
ONE CANVAS
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The Art
˜ e painting depicts an unknown woman in
a black dress and bonnet. She leans forward
with sparkling eyes, her face relaxed. Degas
used short brush strokes to capture the
woman. Both the spontaneity of the painting
and the technique used are hallmarks of the
Impressionist art movement. Impressionism
developed in late 19th-century France
among a group of painters rebelling against
conventional art forms. Degas was one of its
stars, although he didn’t conform to some
Impressionist conventions, such as painting
landscapes. He also didn’t mark the date of
his paintings, so exactly when Portrait was
painted is unknown. Based on its style, art
historians think he painted it around 1880.

But Portrait is unusual. Grey and white 
blotches dot the woman’s left cheek and dress. 
Art critics had observed these patches in 1937 
when the painting was ÿ rst put on public 
display in Australia. Some thought Degas had 
made them deliberately. But as years passed, 
the blotches only grew larger. 

Conservators began to realize that there 
was more at play. Over time, the physical 

➜

Researchers 
scanned the 
painting with 
a synchrotron 
to investigate 
the greyish 
blotches.
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properties of oil change. ˜ is makes it easier to see 
through the oil paints that compose an artwork. So 
if a di° erent color appeared as the paint became 
more transparent, it meant only one thing—another 
painting lay just beneath the ÿ rst. Studying the 
hidden painting, though, was tricky. Scraping away 
the upper painting would reveal only parts of the 
lower one. Besides, it would damage them both. What 
could be done to see the hidden painting? In 2016, 
a group of art historians and scientists, including 
physicist Daryl Howard decided to try something: 
they would use physics to see through Portrait without 
damaging it.

Analysis 101
Physics-based imaging techniques are often used to 
reveal parts of objects hidden beneath the surface. CT 
scans blend many x-ray images together, and doctors 
use these scans to look through the skin at 
the stomach or brain. Art historians can use them to 
study paintings.

Another technique uses infrared light, or IR. IR and 
the light you see are both forms of electromagnetic 
radiation. IR isn’t visible to human eyes. Many paint 
pigments are made of chemicals that are transparent 
to IR. It passes through them and bounces o°  the 
lowest canvas layer. Carbon-based pigments like 
pencil graphite are di° erent—they absorb IR. 

Painters often use pencils to make sketches (called 

underdrawings) over which they paint. Illuminating 
a painting with IR provides a black-and-white picture 
of the underdrawing, and of some of the painting too, 
if paints with carbon-based pigments were used. 

Shining IR on Portrait should have revealed the 
drawing for the hidden painting. Unfortunately, the 
dress in the upper painting was painted with a dense 
layer of carbon-based pigments. Not much of the 
painting beneath was visible. ˜ ere was just enough 
to tell it was another portrait, upside-down compared 
to the layer above. Also, it appeared to have been 
painted in a more realistic style. Degas painted 
in this style around 1860, before he turned to 
Impressionism. 

Mapping Energy 
Another imaging method bounces x-rays o°  of 
the layers of pigments. X-rays are another form of 
electromagnetic radiation. But they interact with 
paints di° erently than IR. Pigments with heavy 
elements, like zinc, absorb x-rays. Lighter elements 
like carbon allow x-rays to pass through. When 
certain x-rays collide with pigment particles, the 
particles produce their own x-rays. What’s more, each 
element emits x-rays of a unique energy value. By 
measuring the number of emitted x-rays of particular 
energy values, researchers can identify which element 
is present and measure its quantity. ˜ is technique is 
called x-ray  ̋uorescence, or XRF. 

X-ray photos 
revealed 
the hidden 
upside-down 
portrait. 

➜➜
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Collecting XRF data
accurately is difficult. The
researchers used a focused
beam of x-rays produced by a
machine called a synchrotron.
They collected data from areas
the width of paintbrush bristles.
Bit by bit, they scanned the
painting like an ink-jet printer.
The process took 33 hours. The
result? “Maps” of the different
elements. The higher the
quantities of the elements, the
whiter they appear on the maps.

The maps helped the
researchers determine what
pigments Degas had used in
the hidden painting. Some were
simple to make out, like zinc
white, which was concentrated
in the face. For more complex 
paints that used many elements, they looked at 
combinations of maps. For example, if manganese 
and iron were both present in an area, the paint was 
likely brown. 

The Result
The researchers used their data to re-create  
a painting of a young woman with auburn hair.  
Who was she?

Howard and his team had little difficulty solving 
that mystery. As he told BBC News, “Once the image 
had come through, basically what I did was to look up 
Degas’ catalogue of works. And I would say in under 
five minutes, it seemed that we had a good match.” 
The team believes the hidden painting depicts 
Emma Dobigny, a 19th-century French model. Many 
Impressionists painted or sketched her, including 
Degas himself. 

But the study of the Portrait isn’t complete. The 
color of Dobigny’s clothes, for instance, has not 
been determined. And nobody has yet identified the 
woman in the upper painting. 

Why did Degas paint over his own artwork? We 
may never know for sure, but he probably needed to 
reuse the canvas. In the 19th century, canvases were 
expensive. (They still are!) Alternatively, Degas may 
have been unhappy with the first painting, since the 
XRF scans show it was reworked many times. 

Despite this tantalizing discovery, the museum’s 
conservators decided to not restore the hidden 
painting. They wanted to respect Degas’ wishes.  
Do you think they made the right choice?

Abha and Deepa Jain are a twin writing team. Their best 
drawings to date have been stick figures, but they know a 
good piece of art when they see one.
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Decades later, 
scientists and 
art historians 
would show that 
the museum had 
really purchased 
two paintings.

This portrait 
beneath 
Portrait of a 
Woman was 
hidden for 
140 years.
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by Ellen Tarr

n early January of 1153, according to legend, 
Earl Harald found himself in a di  ̃  cult situation.
He and a hundred men were marching across 
Mainland Orkney to ÿ ght for his land. Everything 
was going according to plan until the snowstorm 

started. He couldn’t make his men push through it. 
˛ ere was only one place nearby that was big enough 
for all of them: they would have to take shelter in 
Orkahaugr, a huge burial mound. If the haugbui—a 
ghost-like mound-dweller of Norse myth—really was 
protecting the space, it was going to have to share its 
home for a while.
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The Mound Over Time
Earl Harald may have thought the mound was a burial 
site for the head of a prominent 9th- or 10th-century Norse 
family. It was common in pre-Christian Norse society to 
bury the head of a family within a mound either on or near 
their farmstead. A Norse leader might have been buried in 
Maeshowe, but that is not why Maeshowe was built. It was 
built much earlier. When Harald and his men took shelter 
there it was already almost 4,000 years old!  

Maeshowe has had several identities over time, and 
we only know part of its story. ˜ e mound, chamber, and 
surrounding ditch were all built somewhere between 2800–
2700 BCE. ˜ is was in the late Neolithic, the period in which 
people developed agriculture and stone tools (metal tools 
were created later). Maeshowe is one of several Neolithic 
sites in Orkney. It was probably built on the remains of 
a house. ˜ e mound is unusually large and well-built. It 
has been well preserved in spite of people breaking into it 
several times. ˜ e original Neolithic structure is still intact 
in much of the main chamber. 

Maeshowe is also notable for its entrance passage, 

What Was Orkahaugr?
During Earl Harald’s time, Orkahaugr was the name of 
a site on Mainland Orkney. Today it’s called Maeshowe 
(pronounced maze-ow). Orkney is an archipelago located 
about ten miles (16 km) o°  the northern coast of Scotland. 
Mainland is the largest island. ˜ e name “Maeshowe” may 
mean “Meadow Mound.” ˜ e medieval name of Orkahaugr 
may have meant “Orkney Mound,” but this is not certain. 

From a distance, Maeshowe looks like a big hill in the 
middle of a ÿ eld. ˜ e mound today is 115 feet (35 m) long, 
a little bigger than a blue whale. It is surrounded by a large 
ditch. When people ÿ rst excavated it in 1861, the tomb 
entrance was blocked, so the team excavating the mound 
entered from the top and cleaned out the main chamber. 
Inside the mound, they found a long, narrow entrance 
passage with a low ceiling that led to a large main 
chamber with a high roof and symmetrically arranged 
side chambers. 

Harald and his men probably got in more easily than the 
excavators. After all, an emergency shelter isn’t much good 
if you have to dig it out it ÿ rst! 
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The Record of Earl Harald’s Stay 
˜ e Orkneyinga saga describes how Harald and his men
took refuge in Maeshowe, which they called Orkahaugr,
during the snowstorm. ˜ e saga was written around 1200
CE and describes events in Orkney from the 9th to 12th

century. Sagas are a form of literature that developed in
medieval Iceland, usually by anonymous authors. ˜ ey
were written in Old Norse. Icelandic scholars can still read
versions written in the Latin alphabet. ˜ ey draw on spoken
stories and other written works, describing historical and
mythical events.

˜ e Orkneyinga saga doesn’t describe what Harald and
his men saw when they entered Orkahaugr to escape the 
snowstorm. We know the main chamber is almost a perfect 
square, 15 feet (4.7 m) on each side. ˜ e long passageway 
enters the main chamber from the southwest. ˜ e other 
three walls each have an entrance to a smaller chamber. 
˜ ese may have been covered by large stone slabs during
Harald’s stay. ˜ e main chamber wouldn’t have seemed
big with a hundred men in it. Imagine sitting in a cramped
square for hours or days, waiting for a storm to pass.

which illuminates the main chamber with the setting sun 
at Midwinter. ˜ e mound was probably designed this 
way on purpose. Midwinter is the shortest day of the year; 
researchers guess that the sunset on this day marked the 
“death” of one year and the “birth” of another. In spite of 
its association with death, excavations have recovered 
almost no human remains or Neolithic artifacts. ˜ ese may 
have been removed by Norse settlers, but it’s more likely 
that the tomb was not the ÿ nal burial site for the Neolithic 
people of Orkney. Having two burials was common in the 
Neolithic period, which archaeologists call “initial burial” 
and “secondary burial.” Maeshowe would have been the site 
of the initial burials and perhaps other ceremonies as well. 

Early Norse settlers made some changes to the structure 
around 950 CE. ˜ ey may have used Maeshowe to bury one 
or more prominent members of Norse society (and maybe 
their treasure!). Or perhaps they used Maeshowe to host a 
type of public assembly called a “thing.” ˜ ese assemblies 
functioned as parliaments and courts to resolve disputes and 
make decisions. With its large central chamber, Maeshowe 
would have been a suitable location for these gatherings.

This “hill” is a carefully 
constructed Neolithic 
structure that may have 
been built to celebrate 
the changing seasons.
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Sounds boring, right? Some of Harald’s men may have 
passed the time by leaving messages and pictures on the 
walls. Multiple travelers through Orkney left messages 
through the ages—Norse crusaders and Orkney 
warriors, possibly including Harald’s men. ˜ ey didn’t 
have markers in the 12th century, so they had to carve 
their gra°  ti into the stone with daggers or some other 
strong, sharp object. One inscription mentions using an 
heirloom axe for this task: “˜ e man who is most skilled 
in runes west of the ocean carved these runes with the 
axe which Gaukr Trandilsson owned in the south of 
the country.” ˜ e “country” the carver refers to here is 
Iceland. “West of the ocean” referred to the Northern 
Isles, suggesting the author might have been local—
which ÿ ts with him being one of Harald’s men. ˜ e 
carver was showing o  ̋  his knowledge by mentioning 
Gaukr Trandilsson, a well-known hero from Icelandic 
folklore. ˜ e author of this inscription seemed to be 
bragging. But he also backed up his claim of being the 
“most skilled in runes” by using two types of runes in the 
inscription.

What Does the Runic Graffi ti Say?
Runes are letters that were used to write Germanic 
languages before using the Latin alphabet (the alphabet 
you are reading now). ˜ e walls of Maeshowe contain 
30 runic inscriptions, the largest collection outside 
Scandinavia. ˜ e famous Maeshowe dragon was carved 
on the wall at the same time as these inscriptions. Runes 
were used to write Old Norse, which the inhabitants of 
Orkney spoke in the 12th century. Analysis of the runes 
conÿ rmed the inscriptions were carved around 
this time.

Some, like “Oframr Sigudarsonr carved these runes,” 
sound almost like modern gra°  ti. Several mention a 

treasure that was 
buried or removed 
from the mound. One 
says, “Benedikt made 
this cross,” but there isn’t a cross. Maybe
Benedikt ran out of time?

When the inscriptions were discovered in the 19th 
century, runologists—people who study runes—described 
some of them as unimportant “scribbles” or scratches. 
We now know that some of these are older: Neolithic 
rather than Norse. ˜ ese engravings are lighter than the 
Norse runes since Neolithic carvers did not have metal 
tools. Some Norse runes were carved over the Neolithic 
markings, so they may not have been easily visible. 
Similar shapes appear at Skara Brae, another Neolithic 
site on Orkney. 

Visiting Maeshowe Today
Maeshowe is part of the Heart of Neolithic Orkney 
World Heritage Site, a major tourist attraction. Historic 
Environment Scotland maintains the site and leads 
guided tours there. During this tour, you enter through 
the long, low passage and stand in the central chamber 
where you can see the runic inscriptions with your own 
eyes. Experts at the site study and teach various topics, 
including Neolithic Orkney, medieval Norse culture, and 
best practices in site conservation. Future researchers may 
discover new evidence of the people and events Maeshowe 
has sheltered over its many thousands of years.

Ellen Tarr is a professional scientist and educator and an amateur at 
many other things. She visited Orkney and is completely fascinated 
by the island’s history in general and Maeshowe in particular. She 
also recommends viewing the family tree at the Orkneyinga Saga 
Center to better understand the Earls of Orkney.  

(Left) The carvers graffi tiing 
Maeshowe wrote in several 
alphabets. The top two rows 
use medieval runes. The bot-
tom row uses twig runes.
(Below) The Orkneyinga 
saga tells the story of Earl 
Harald’s visit to Maeshowe.
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WHAT DO YOU ENJOY
MOST ABOUT BUILDING
WITH LEGO?

The fi

o. Th

. Th

s. Th s fi

Th

WHAT IS YOUR PROCESS LIKE? DO YOU HAVE  
A CONCEPT, DESIGN A PLAN, AND THEN FOLLOW 
IT? OR DO YOU EXPERIMENT AND SEE WHAT 
HAPPENS?  

DO YOU THINK IN TERMS OF LAYERS WHEN
DESIGNING, BUILDING, OR TEACHING WITH LEGO?
Th

g. Th

s. Th
fl

ff

DO YOU EVER BUILD SOMETHING, TAKE IT
APART LATER, AND REUSE THE BRICKS IN
ANOTHER PROJECT?

s. Th



WHAT WOULD YOU TELL OTHER KIDS WHO ARE 
INTERESTED IN DESIGNING AND MAKING THEIR 
OWN MOCS, BUT AREN’T SURE HOW TO START? 

Th

y fi

WHAT’S NEXT FOR YOU AS A LEGO ENTHUSIAST, 
BUILDER, AND TEACHER? 

Th

ffi

fi Th

fi

 would like to live in a full-size Lego house so she could add 
layers and modules whenever she wanted. She is a freelance writer in 
Charlottesville, Virginia.

LEGO LINGO
Brick:

MOC:

Mash-up:

Mod:

NPU:

SHIP:

SNOT:



What causes
itches, and how
does scratching

stop it?

. Th

(Th

ff

—Lizzie

ff

—Lizzie

What made the ice
age so cold?

Send them to Muse Q&A,  
1 East Erie Street, Suite 525, 
PMB4136, Chicago, IL 60611,  

or email them to 
muse@cricketmedia.com.

A:

Q:

A:

Q:
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Honorable Mention

/ age 8 / Colorado;

Curious Cross Sections

Muse.

CONTEST WINNERS!

In March we asked you

to map your own

exoplanets. We got a

whole solar system’s

worth in response.

Here are a few

exoplanets we’d love to
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age 11 Arizona

/ age 15 / Wisconsin
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explore in person.

///// age 9 Massachusetts
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Learn more about common sense and 
AI in ’s new book, 
Welcome to the Future: Robot Friends, 
Fusion Energy, Pet Dinosaurs, and More! 
(Quarto, October 2021). All of the 
examples here are adapted from “A 
Collection of Winograd Schemas” by 
Ernest Davis, Leora Morgenstern, and 
Charles Ortiz.
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BY KATHRYN HULICK



FROM THE
FILES OF DR.

IN-D 3000,
ANDROID

ARCHEOLOGIST

18-01-5021
My excavating limbs uncovered
our first artifact under the dry
soil. It’s some kind of animal
figurine. After cleaning, its fur is
surprisingly soft and pink. The
artifact resembles a small “bear,”
a dangerous predator that once
roamed the continent. Perhaps
this item was meant to frighten
away dangerous animals, like
a scarecrow. Were pink bears
especially intimidating?

23-01-5021
My trusty assistant bot
ABD-500 shifted a dirt pile
and discovered more artifacts 
buried beneath. They are
colorful, hard blocks with
round bumps on top. They
seem to snap together for
some reason. Stepping on
one was the most painful
experience of my life. Were
these scattered around the
house to fend off unwanted 
visitors?

27-01-5021
ABD and I found star-shaped objects
buried in what we believe was a
sleeping room. Chemical analysis
shows faint traces of phosphorescent
chemicals and adhesives. I think they
must have been stuck to the ceiling
of the room to shine in the dark. How
beautiful! We know babies and young
humans were very helpless. Maybe they 
developed their night-vision later in
life, rather than being born with it as
we are.

30-01-5021
Our last day here at the dig, and we’ve uncovered
an incredible treasure. Inside a rusted metal box I
discovered a pristine stack of thousand-year-old texts,
called MUSE! These must be very important documents
to have been preserved so carefully. Once we get them
back to the lab, I know we’ll discover all the secrets that
MUSE holds…

16-01-5021
My sensors found an ancient dwelling in the wastes. 
Research indicates that three thousand years ago this 
area may have been called “Arizona” and was inhabited 
by humans long before androids. The dwelling is very 
well preserved. I can’t wait to start digging! 
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Visit CricketMedia.com to learn more.

Cricket NeuLingo From home 
or school, kids of all ages and 
levels can learn Mandarin and 

explore Chinese culture.

CricketTogether An online 
reading and writing program 

that builds 1:1 eMentor/mentee 
relationships in the classroom.

OR, you can subscribe to any of our award-winning magazines!

Gets You Ready to Go 
BACK TO SCHOOL!



This is a 
science that 
helps us actually 
tell the story 
about people
in the past
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