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SCIENCE

NERD
ADVENTURE,

YOU NEVER
KNOW WHAT YOU

MIGHT DISCOVER.
LITTLE BRO!

OUR
LAST SUMMER
ADVENTURE!
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WONDER
- : 2 s WHAT KILLED
CAN GET | Ny IT...
SICK FROM N N~ —3.
ANIMALS.

SERIOUSLY?  MORE
LIKELY:

POISON.

WHAT IF
AN AL/EN
SPACESHIP...






THIS SCIENCE
NERD IS ALWAYS
PREPARED!

PERFECT
FOR MY NEW

MICROSCOPE! il

EDUARDOQ,
HOLD STILL!
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IT'S A HOT AUGUST DAY.

OF COURSE RANI COLLECTS WATER
FROM... YUP, A DIRTY PUDDLE.

MY LITTLE BRO THINKS
ALIEN... UM... INSECTS
ARE INVADING,

ANOTHER ITCHY
MOSQUITO BITE
TQO SCRATCH,

TIME TO GO BEFORE THE
SCIENCE CENTER CLOSES.
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WINGS FOR




ANYTHING ¥ I'M
: I RECORD
el =0 TERRY! E::':ETJ#ST EVERYTHING.

> |\ AT THE
Y ARevou Y METRO
\ ADOCTOR? & . \ CITY ZOO.

I'M
AN ALIEN
SPY.

I HELPED WRITE
THIS EXHIBITION, SO
STUDY HOW I WAS WATCHING TO SO,
ANIMAL BODIES SEE IF YOU UNDERSTAND _ SCIENTISTS NOT JUST!
WORK AND, THE SCIENCE. , JUST WATCH THEY COLLECT INFO
2 TO ANSWER
SOMETIMES, THINGS?
STOP — -. . QUESTIONS!

WORKING.




SEE WHAT Y
. YOU THINK. 2

e T N |

YOU WORK Y S LS
ONTHIS J N\ Ve
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TRLIS TORTIL.
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WE'RE
RELATED
TO THAT?

LOOKS

LIKE A
FISH WITH

: LEGS.

YOUR HAND HAS
THE SAME BASIC
STRUCTURE AS
TIKTAALIK'S
FIN-FOOT -

THE
BONES
LOOK
A LOT
ALIKE!

: IT LOOKS LIKE
SCIENTISTS STUDIED
A HANDS, WINGS, FINS

AND LEGS.




MAYBE
THAT'S WHY
AUNT CAMILLA
WADDLES!
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HORSE'S ELBOW e

LOOKS LIKE S
AN ARMPIT!

MY ARMS

OOH, | : (Al -
LONG NECK, e ARE LIKE A
| HORSE'S

JUST LIKE ,
T~ FRONT LEGS? &




Build a Body

Fins, fingers and feet look different on the outside.
But inside, they have many similar bones.




radius and ulna

bones are separate in some animals
and fused together in others.

are in the hand, wing and fin, but also in the lower leg. are finger bones in hands, foot bones in hooves,
and the tips of wings and fins.




SOMETIMES
A NEW PERSPECTIVE
IS ALL YOU NEED.

HOW DO
WE KNOW ¥
THAT'S REALLY
THE ELBOW? /4

y HOW
DOES IT
FIT UP

BUT NOW ==
T'VE GOT TO =
RUN!/ SEE YOU
AROUND,
YOUNG
A\ SCIENTISTS

A LOT OF

" SCIENTISTS HAVE |

STUDIED A LOT OF
SKELETONS OF A

\ LOT OF DIFFERENT f

ANIMALS.

¥ GRANDMA
WANTS US TO
TRY ON OUR

COSTUMES FOR

\ MONDAY'S BIG

PARADE!




LOOKS
LIKE SHE
DROPPED

WE COULD

GO TO THE Now THAT'S
METRO CITY AND GET AN ADVENTURE!
ZOO TO RETURN

IN FOR

IT TO HER.. FREE!




IS
THAT GUM?
WHAT ARE
THOSE BUBBLE
THINGS?

MY
BIRTHDAY
PRESENT!

CHECK OUT ™

THE WATER I

COLLECTED IN

THE PARK,

PRETTY
SURE THEY'RE
MOSQUITO
E£GGS.

IT'S
CALLED A
RAFT.
-LOOK AT
THIS...
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ASK TERRY

TOMORROW! S\l
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OH MAN...
THE
DISHES!

YOU
d BETTER
HURRY!

Y WOW..THIS

MEANWHILE,

I HOPE THESE
MOSQUITO EGGS
WON'T HATCH IN

THE FRIDGE.

PIECE OF BIRD
FEATHER HAS
SO MANY L/TTLE
DETAILS.

1)/ T WONDER
Al WHAT KILLED )¢
UM THAT BIRD? &1







LOOK!
MY GARDEN IS
BEAUTIFUL JUST
AFTER IT RAINS,

I'M DIZZY IN
THE HEAT,

-
ME INSIDE, 1)
""!L"-ﬂ

A MAN
FAINTED AT THE
SENIOR CENTER

YESTERDAY.

ALL THE
DEAD
BIRDS?

THERE'S
A DEAD BIRD
IN MY YARD,

BUCKETS OF

| RAINWATER
_ FOR THE
N GARDEN,




LIKE THE %
DEAD BIRD g
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COOKIES
ALWAYS
HELP,
RIGHT?

I WORRY

ABOUT MY
LITTLE CIELO.

YEAH,
MAYBE ALIEN
BIRD-HATERS

SENT A BIRD-KILLING
CHEMICAL INTO
THE AIR.

THANKS,
GRANDMAS

I'LL
TAKE OUT
YOUR
RECYCLING.

P HEY LOOK!

HERE'S THAT
MAP FROM




X JUST
TEXTED YCU
GUYS THE
MAP

ARE RED
DOTS FOR
DEAD
BIRDS?

SPLIT UP AND
TAKE PICTURES OF
ANYTHING WEIRD.

LITTLE BRO.
YOU'RE WITH

AND THEN
THE Z200?

LET'S CHECK
OUT EACH PLACE
ON THE MAP

SEE YOU
HERE IN
TEN MINUTES, B

OH GREAT!
LET'S GET
CLOSER 70
THE DEADLY
ALIEN
SICKNESS!







BE A CODED
KNOW WHERE |}
NOW WHERE | MESSAGE.
WILL ATTACK
NEXT?

TEN MINUTES LATER AT THE BUS STOR. ™ i N > . MAYBE
: 3 ooNT N
- _ | _ YOU WANT TO g e

LET'S
MAP CUR
PICTURES

TO FIND
OuUT.

: ALL OF -
THE BIRD DOTS
ARE IN OUR
NEIGHBORHOOD.
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FROM MY
GRANDMA'S

4 LET'S SUIT
| - UP YOU CAN

: FOLLOW MY
A STEPS WITH

1"\ YOUR CROW. 4
5=\

| o=
=

ABOUT TO DO
A NECROPSY TO
INVESTIGATE.




ANIMAL PATHOLOGIST, METRO CITY ZOO

" uses her veterinary
skllls to understand how animals
get sick.

LET'S GET TO
THE BOTTOM
OF THIS!

. Problem solver
- Thinks outside the box
- Doesn’t quit










THE REAL DEAL

How Antibodies Work

Each type of microbe has a unique
chemical ID called an antigen.

In the body, the immune cells read
antigens of invading microbes,
such as viruses.

Antibody

An’riger:3 ~ ~ ~

Testing for specific
antibodies in the blood
is one way of detecting
a type of infection.

Immune Cell '( Antibodies attach
« ~ ~ to each microbe
preventing the invading
’( microbe from causing s A
faction A MICROBE IS AN
LML ORGANISM THAT'S TOO
SMALL TO SEE WITHOUT

Immune cells in

the blood produce
chemicals called
antibodies that are
unique to each antigen.

A MICROSCOPE.













ISN'T THERE
SOMETHING
CALLED BIRD
FLU?
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WE'LL
TEST THE
BLOOD SAMPLES
FOR BIRD FLU
ANTIBODIES.

gird Flu

r and head?

IT ALSO
MAKES PEOPLE

Feve




WHAT IE.
I CAN RUN
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ONE WITH

BIRD FLU, AND
ONE WITH NO
INFECTION

CATCH A
CHICKEN!

WE'LL TEST
AGAINST EARLIER
SAMPLES FROM THE




PR e
e e S RESULTS.. ¥ KNOWN NEGATIVE .. AND

=1 - i+ OUR BIRDS, BIRD FLU IS GOOD, RIGHT? HOW THEY
e = ] 2 U+ NEGATIVE. , SAMPLE, SO GRANDMA DIED IS STILL
7 === £ 1:1 i \POSITIVE. = WILL BE OK? A MYSTERY.
= L\ ] 92N

i \UEINH € =
— —C NEGATIVE. / \§ | 7/

WELL,

IT MEANS
CUR BIRDS
DION'T HAVE

BIRD FLU
ANTIBODIES.




WHAT
"THE TH!HG' IF WE END WHERE'S

HAS ARRIVED! UP AS ALIEN YOUR SENSE OF
DINNER/'? ADVENTURE?
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HEY, - N

YOU OKAY?

works on exhibits and
interactives that help teach
science.

UH... NOT
ALIEN.. DID I SA
THAT?

YOU CAN
REAK STUFF
IN HERE.....

- Virtual reality
- Big imagination
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THE REAL DEAL

Blood Suckers Deliver Diseases

When that mosquito
sucks blood from
another bird or a horse
or human, it also injects
saliva carrying the
virus and infects them.

A single mosquito can move, or transmit, a disease-causing
virus, bacteria or other microbe from one animal to another,
including a person.

A female mosquito
bites an infected
bird. It sucks up blood
containing viruses.

PEOPLE LIKE GRANDMA
CAN'T FIGHT OFF THE
INFECTION.

. - The virus infects ‘
BT the mosquito. AN

. -‘.I-J \.;_. r















THE REAL DEAL

Making More Mosquitos ( ‘

WE SAW THAT WITH
THE MICROSCOPE!

Mosquito eggs need water to hatch. Some species’ eggs Adult female lays eggs - N J
can survive in dry soil, but they hatch when a rainstorm on water surface.
floods the dirt. Small pools of water in places like the crooks

of trees trunks, garbage cans, old tires or drainpipes are
enough for mosquitos to reproduce. ; ;

Pupae develop into Larvae develop into Eggs hatch wriggling
mosquitos that fly away. pupae, still in the water. larvae that live in water.







THE REAL DEAL

Gt. Louis Encephalitis Symptoms

St. Louis Encephalitis is named for a 1933 outbreak in St. Louis, Missouri.

? St. Louis Symptoms
Q v~ Fever and headache

A v~ Stiff neck

v’ Feeling dizzy and disoriented
6 v~ Paralysis
- ~~ T~ i )
‘ GRANDMA HAD SOME
| OF THESE SYMPTOMS.

\

























THE REAL DEAL

West Nile Virus or St. Louis Encephalitis?

In 1999, a mysterious illness stumped doctors in
the New York City region. A total of 62 patients
had symptoms, and seven died. Many more were
infected but didn't get sick.

West Nile Symptoms St. Louis Symptoms
Named for a 1933 outbreak in St. Louis, MO,
St. Louis Encephalitis is a lot like West Nile virus. v’ Fever and headache v’ Fever and headache
It causes similar symptoms, making it hard for v Stiff neck v Stiff neck
doctors to tell the diseases apart.

v~ Feeling dizzy and disoriented v~ Feeling dizzy and disoriented

v~ Paralysis v~ Paralysis

v~ Feeling tired and weak

v~ High fever

v’ Loss of muscle control

v Muscle tremors and seizure

HARD TO TELL BETWEEN
WEST NILE VIRUS AND
ST. LOUIS ENCEPHALITIS.

-







THE REAL DEAL

How West Nile Virus Spreads

Here are some ways that West Nile Virus gets around:

SR
Mosquito to Bird > =
The infected mosquito

may bite uninfected kjﬁi
birds. Some birds die

but others live and and o

can spread the virus. % p

Mosquito to Mammal

When a mosquito

bites a human or other
mammal, they can get
sick. But they cannot
pass on the virus through
new mosquito bites.

¥ Bird to Mosquito
A mosquito bites
an infected bird and Q
sucks up the virus. @\UO‘\
— 0 Q
¥ "
m:gz ~ “p @?\
M
= = a ) - -
Burgl to Bird . O LASER BEAMS __ Mogqun’ro to Mosqul’ro
An infected bird can NEEDED! - An infected mosquito
spread West Nile virus to \ N — can pass the virus
other birds at watering N to her offspring, which

holes of breeding grounds. are born infected.




THE REAL DEAL

West Nile Virusg Outbreaks

We know West Nile virus has been infecting
people since 1937, when it was first identified.
The disease spread — most likely by mosquitos
and birds — throughout Africa, into Asia and 1962 1996 3 1999

then to Europe. s /
1998 q

r/-//_)‘* < 1957
Outbreaks 1996 1997\“—"‘ : (N
' 1951 \:,_%

937 West Nile region
1951 Egypt

1957 Israel

1962 France 1937 | |
1974 South Africa
1996 Romania

1996 Morocco

1997 Tunisia

1998 ltaly

1999 Vovlgrograd

5 gecth 1
. _Iuﬂrt"-.\}_ "

IT'S FROM THE WEST
NILE REGION OF AFRICA.

1974




THE REAL DEAL

West Nile Virus Outbreaks

No one knows exactly how, but in 1999 the
disease moved to North America— specifically
to New York City and surrounding area.

By 2003, West Nile virus spread across the country,
making about 10,000 people sick. This disease
remains a threat throughout the United States.

THE MYSTERY
REMAINS UNSOLVED!

2001

2002

2003

No Outbreak






















THE NEXT DAY,




THIS SUPER SCIENCE
SLEUTH CRACKED THE
WEST NILE VIRUS CASE!

Wildlife World Conservation
Society’s Wildlife Health
Center, New York City, 1999

Government officials said the cause
was St. Louis encephalitis. But Dr.
McNamara knew that her evidence
pointed to something different—
something new to New York City.
She didn’t give up investigating until
she found the truth.

The sickness was caused by

West Nile virus. This was the first
time it appeared in North America.
Dr. McNamara is a science hero!

Her work helped protect millions
of people and animals in New York
City and beyond.




Tasmania,
circa 2016

After this outbreak, Dr. Kulasekera
became Medical Entomologist
for the New York City Department
of Health and Mental Hygiene.
There, she monitored New York’s
mosquito populations there for
three years. Her work counting
and identifying mosquitos helped
New York City decide when to
spray insecticide to reduce the
risk of more West Nile outbreaks.

DIFFERENT TYPES OF
MOSQUITOS CAN
SPREAD DIFFERENT
DISEASES.




ANTIBODIES

Take care. When a microbe invades your body, unique chemicals, called
antibodies, are created for each type of microbe. These antibodies tell
your immune system to protect you against the invaders.

ENCEPHALITIS

Now, don't get a big head! Really! This inflammation, or swelling,
of the brain is usually caused by an infection.

ENTOMOLOGIST

Imagine life as an insect. That's what an entomologist does. These
scientists study everything about insects, like where they live, how
they grow and how to control their populations.
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MICROBES

Get the microscope! These tiny organisms, like viruses or bacteria,
are too small to see without zooming in--sometimes WAY in.

NECROPSY

Dead things don't lie. Animal pathologists perform this examination
of dead animals to find out how and why they died. They look for
evidence of diseases or injuries.

PATHOLOGIST

Disease detective at your service! A pathologist studies how diseases
make plants and animals sick and sometimes kill them.

S.E.M.

It stands for Scanning Electron Microscope. This very high-powered
microscope can super zoom and magnify teeny tiny organisms,
including viruses.

VECTOR

Dangerous things can come in small packages like vectors. These small
organisms, such as mosquitoes, ticks or sand flies, carry and spread
viruses and other microbes from infected animals to healthy ones.

ZOONOSIS

Sound catchy? Zoonosis is a disease that can be spread from other
animals, such as mammals, birds, reptiles, amphibians and fish to

humans.
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Afterword

How do germs get to the United States to infect us? It is interesting to understand
how West Nile virus arrived in Queens. West Nile virus was first noticed in the West
Nile region of Uganda, East Africa in 1937. It infected migrating birds, which carried
the virus to Israel, causing outbreaks in and around Israel.

The genetic strain of the West Nile virus that infected birds and people in Queens in
1999 was the same strain that existed in Israel, but we do not know how the virus
came to Queens. We can look to other diseases to get some clues: In 1994, three
people were infected with malaria near a Parisian airport. The only logical
explanation was that an infected mosquito hitched a ride in an airplane from Africa,
escaped fumigation, and flew a few miles where it bit those people.
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Afterword (continued)

Other diseases like HIV, and perhaps West Nile virus, are thought to have arrived in
the United States with people who may not have known they were infected. People
also smuggle wildlife into the country and it’s possible that an infected bird escaped
and spread West Nile virus. But why Queens? Queens is home to New York City’s two
large international airports, making it the prime location for the outbreak.

Every year, tens of thousands of us get sick from germs carried by animals. Zoonotic
germs can be spread by direct contact (touching an animal), indirect contact
(touching something an animal touched), by a vector (like mosquitos) and through
food. To avoid getting infected, wash your hands after contact with animals, and use
insect repellant to avoid being bitten by mosquitoes, ticks and fleas. Though it’s

best to avoid scratches or bites from animals, if you do get any, wash these carefully
and fully with soap and water.

- Martin Weiss, Ph.D, Senior Scientist, New York Hall of Science
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