
GUTSY 
The Card Game

Setup
1.	 Give each player a Player Guide.

2.	 Remove the 4 Event cards.

3.	 Shuffle and deal 6 cards to each player.  
This forms a player’s Hand which is kept 
secret from the other players.

4.	 Shuffle the Event cards into the remaining 
cards to form the draw pile and place in the 
center of all players. (The discard pile will be 
created during the game next to the draw 
pile, face up.)

5.	 Each player chooses any 2 Microbe or 
Pathogen cards from their Hand and places 
them face down in front of them. These 
cards will be the first 2 cards in their Gut.

6.	 When everyone is ready, all players reveal 
the 2 cards in their Gut.

7.	 The person who most recently ate a salad 
goes first.

8.	 You are now ready to play!

Each of us has a community of microbes that lives 
in our gut. It is influenced by what we eat, drink, who 
we interact with and the medicines that we take. 
A diverse microbiome promotes good health. 

Can you make the right decisions to be the first to 
diversify your gut microbiome?

Objective
Be the first to have 6 different microbes in your Gut at 
the end of your turn (excluding Pathogens)!

Traveling to other countries can 
drastically alter your gut microbiome, 

at least temporarily.
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Draw 3 cards into your 
Hand. Play any 1 and  
discard any 1 from  

your Hand.

Card Elements

What You’ll Need: 

  a printer

  regular paper

  card stock (optional)

  scissors

What To Do:

1.	 Print the instructions (p. 1-2 of PDF) on regular paper.

2.	 Print the cards (p. 3-11) on paper or cardstock.

3.	 If you’d like, print the pattern (p. 12) on the back of the cards.

4.	 �Cut the cards using scissors. There are 54 cards total.

5.	 Grab your friend(s) and play!

Make Your Cards

Microbe 
Cards (40)

Pathogen
Cards (5)

Event 
Cards (4)

Quarantine 
Cards (1)

Card Types
There are four types of cards:

Discard this card to stop any card 
from being taken from  

your Hand or your Gut. Do not re-
draw until your next turn.

EVENT
PLAY IMMEDIATELY

ADOPT A PUPPY

Families with dogs share more microbes with 
each other than those without. All players put 

their Hands into a pile. Shuffle the pile and redeal 
a new Hand to each player, starting with the 

player to the left of the person  
who drew this card. Discard this card to stop any card 

from being taken from  
your Hand or your Gut. Do not  

redraw until your next turn.

QUARANTINED
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Shigella flexneri, a cousin of E. coli, 
can cause dysentery.

If you have 1 or more 
Pathogens in your Hand  
at the start of your turn, 

you must add one  
to your Gut.
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Proteobacteria come in a variety of 
forms. They’re named after the Greek 

god Proteus who could  
change shapes.

Take 1 card at  
random from another  
player’s Hand. They do  
not replace that card.
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INSTRUCTIONS

Action 
Name

Action

Microbe 
image

Fun Fact

Action Icon

Rare or 
Common

Microbe 
name

Number of 
this Microbe 

in deck



Learn more about GUTSY and real microbes, at amnh.org/ology/gutsy

Additional Actions & Card Rules

QUARANTINE can be used on another 
player’s turn to negate an action played 
against you. That player’s action is now 
forfeited. It can also be used on Events 
and even on your own turn.

FAMILY REUNIONS leave the player 
to the left of the active player with only  
3 cards. That person should now draw 
up to 4 cards.

TRANSMISSION can still be used to 
transfer a Pathogen into another player’s 
full Gut; in that case the player receiving 
the Pathogen should discard  
1 random card to make room.

How to Play GUTSY
Each player takes turns being the Active player and will 
complete their entire turn before the next clockwise player 
becomes the Active player. There are 4 phases in a turn:

1.  Health check: If you have at least 1 Pathogen in your 
Hand, play 1 Pathogen into your Gut and skip to the 
third step; if your Gut already has 6 Microbes, you 
must discard one non-Pathogen card in your Gut to 
make space.

2.  Play a card from your Hand: In this phase you get to 
play a card to perform ONE of the following actions:

a.   �Build your gut: If you have an empty slot in your 
Gut, you may add a new Microbe from your Hand 
into it. Duplicates are allowed but each card 
occupies its own slot. The action on this card is  
NOT played now. It is stored for future use 
(see next: Trigger stored action).

b.   �Trigger stored action: If you have a Microbe card 
in your Hand with the same Microbe name as one 
in your Gut, you can trigger the action on the top 
of the card. First, perform the stored action on the 
Microbe in your Gut. Second, discard that card and 
place the matching Microbe from your Hand into 
the vacated spot in your Gut. If you can’t perform 
the action, you can’t trigger it.

c.   �Discard card: Discard a card from your Hand if 
your Gut is full and you can’t trigger an action.

3.  �Refill your Hand: Draw card(s) into your Hand, one 
at a time. If an Event card is drawn, read, execute the 
action and then discard it. Continue drawing until you 
have 4 cards in your Hand.

4.  �Gut Check: If you have 6 different Microbes (no 
Pathogens) in your Gut, the game has ended and you 
won! If not, but you are one card from winning, shout 
“I’m feeling Gutsy!” If the game has not ended, play 
continues with the player on your left and continues 
clockwise throughout the game. 

Remember!
  When an Event causes you to lose a Microbe from 

your Gut, you may choose to discard a Pathogen.

  When the Draw pile is empty, shuffle the Discard pile 
to form a new Draw pile.

  The player who triggers the action decides on the 
target.

  Antibiotics can be used on any player’s Gut, not just 
your own.

Acknowledgments: Gutsy was created by Susan Perkins (Curator 
& Professor, American Museum of Natural History), Barry Joseph 
(Associate Director for Digital Learning), and Eric Teo (pushurluck-
podcast.com). Thanks to all the youth who assisted in its develop-
ment through the Museum’s Lang program: Adam, Aziza, Calliope, 
Dominika, Emily, Emma, Geeta, Gloria, Isaul, Jalen, Jose, Mari, Maria, 
Priscilla, Sabrina, William, Xiomara, and Melissa, and their instructor, 
Abbey Novia. Thanks to everyone who lent a hand in the Museum’s 
Exhibition department and NCSLET (the National Center for Science 
Literacy, Education, and Technology), as well as all the play-testers, 
specifically Mike Patterson, the NYU Game Center, and all the un-
suspecting Museum visitors who graciously shared their visit with us.

Game Variants
Epidemic!
In this variant, the game immediately ends if 
anyone has 3 Pathogens in their Gut.

I Choose You!
In this variant, you may replace a matching Microbe 
in any player’s Gut and trigger its stored action.

Are You Going to Eat That?
In this variant, you may ONLY replace matching 
Microbes in other players’ Guts to trigger the action.

Discard this card to stop any card 
from being taken from  

your Hand or your Gut. Do not  
redraw until your next turn.

QUARANTINED

Lots of hugs and kisses meant lots of 
microbes transferred!  

Everyone passes their Hand to the left.

EVENT
PLAY IMMEDIATELY

FAMILY REUNION
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Some people in New Guinea have 
protein-producing gut bacteria  

that allow them to have a diet of 
mostly sweet potatoes.

TRANSMISSION

Transfer 1 Pathogen  
from one player’s  

Gut to another  
player’s Gut.

C

2



P
L

A
Y

E
R

 G
U

ID
E

O
n

 y
o

u
r 

tu
rn

: 
1.

 H
ea

lt
h

 c
h

ec
k

: I
f 

yo
u

 h
av

e
 P

at
h

o
g

e
n

 
ca

rd
s 

in
 y

o
u

r 
H

an
d

, p
la

y 
o

n
e

 in
to

 y
o

u
r 

G
u

t;
 s

ki
p

 t
o

 t
h

ir
d

 s
te

p
.

2
. P

la
y 

a 
ca

rd
: C

h
o

o
se

 o
n

e
, a

n
d

 o
n

ly
 

o
n

e
, o

f 
th

e
 f

o
llo

w
in

g
:

a.
 B

u
ild

 y
o

u
r 

G
u

t:
 A

d
d

 a
 M

ic
ro

b
e

 f
ro

m
 

yo
u

r 
H

an
d

 in
to

 a
n

 e
m

p
ty

 s
lo

t 
in

  
yo

u
r 

G
u

t.
 

b
. T

ri
g

g
e

r 
st

o
re

d
 a

ct
io

n
: T

ri
g

g
e

r 
a 

st
o

re
d

 
ac

ti
o

n
 in

 y
o

u
r 

G
u

t 
b

y 
re

p
la

ci
n

g
 t

h
at

 
ca

rd
 w

it
h

 t
h

e
 s

am
e

 t
yp

e
 o

f 
m

ic
ro

b
e

.  
c.

 D
is

ca
rd

 c
ar

d
: D

is
ca

rd
 a

 c
ar

d
 f

ro
m

 
yo

u
r 

H
an

d
.

3
. R

efi
ll

 y
o

u
r 

H
an

d
: D

ra
w

 c
ar

d
s 

u
n

ti
l 

yo
u

 h
av

e
 4

 c
ar

d
s 

in
 y

o
u

r 
H

an
d

.

4
. G

u
t 

C
h

ec
k

: I
f 

yo
u

 h
av

e
 6

 d
iff

e
re

n
t 

M
ic

ro
b

e
s 

in
 y

o
u

r 
G

u
t,

 y
o

u
 w

in
! 

P
L

A
Y

E
R

 G
U

ID
E

O
n

 y
o

u
r 

tu
rn

: 
1.

 H
ea

lt
h

 c
h

ec
k

: I
f 

yo
u

 h
av

e
 P

at
h

o
g

e
n

 
ca

rd
s 

in
 y

o
u

r 
H

an
d

, p
la

y 
o

n
e

 in
to

 y
o

u
r 

G
u

t;
 s

ki
p

 t
o

 t
h

ir
d

 s
te

p
.

2
. P

la
y 

a 
ca

rd
: C

h
o

o
se

 o
n

e
, a

n
d

 o
n

ly
 

o
n

e
, o

f 
th

e
 f

o
llo

w
in

g
:

a.
 B

u
ild

 y
o

u
r 

G
u

t:
 A

d
d

 a
 M

ic
ro

b
e

 f
ro

m
 

yo
u

r 
H

an
d

 in
to

 a
n

 e
m

p
ty

 s
lo

t 
in

  
yo

u
r 

G
u

t.
 

b
. T

ri
g

g
e

r 
st

o
re

d
 a

ct
io

n
: T

ri
g

g
e

r 
a 

st
o

re
d

 
ac

ti
o

n
 in

 y
o

u
r 

G
u

t 
b

y 
re

p
la

ci
n

g
 t

h
at

 
ca

rd
 w

it
h

 t
h

e
 s

am
e

 t
yp

e
 o

f 
m

ic
ro

b
e

.  
c.

 D
is

ca
rd

 c
ar

d
: D

is
ca

rd
 a

 c
ar

d
 f

ro
m

 
yo

u
r 

H
an

d
.

3
. R

efi
ll

 y
o

u
r 

H
an

d
: D

ra
w

 c
ar

d
s 

u
n

ti
l 

yo
u

 h
av

e
 4

 c
ar

d
s 

in
 y

o
u

r 
H

an
d

.

4
. G

u
t 

C
h

ec
k

: I
f 

yo
u

 h
av

e
 6

 d
iff

e
re

n
t 

M
ic

ro
b

e
s 

in
 y

o
u

r 
G

u
t,

 y
o

u
 w

in
! 

C
h

o
o

se
 1

 c
ar

d
 f

ro
m

 t
h

e
 

d
is

ca
rd

 p
ile

 a
n

d
 p

la
y 

it
 

ri
g

h
t 

aw
ay

.

M
or

e 
th

an
 3

0%
 o

f b
ac

te
ria

 fo
un

d 
in

 
N

ew
 Y

or
k 

Ci
ty

 su
bw

ay
s w

er
e 

si
m

ila
r 

to
 sp

ec
ie

s f
ro

m
 h

um
an

 g
ut

s.

R
O

G
U

E
  

S
C

IE
N

T
IS

T

TENERICUTES

R

© 2015 American Museum of Natural History. All rights reserved.amnh.org/ology/gutsy

P
L

A
Y

E
R

 G
U

ID
E

O
n

 y
o

u
r 

tu
rn

: 
1.

 H
ea

lt
h

 c
h

ec
k

: I
f 

yo
u

 h
av

e
 P

at
h

o
g

e
n

 
ca

rd
s 

in
 y

o
u

r 
H

an
d

, p
la

y 
o

n
e

 in
to

 y
o

u
r 

G
u

t;
 s

ki
p

 t
o

 t
h

ir
d

 s
te

p
.

2
. P

la
y 

a 
ca

rd
: C

h
o

o
se

 o
n

e
, a

n
d

 o
n

ly
 

o
n

e
, o

f 
th

e
 f

o
llo

w
in

g
:

a.
 B

u
ild

 y
o

u
r 

G
u

t:
 A

d
d

 a
 M

ic
ro

b
e

 f
ro

m
 

yo
u

r 
H

an
d

 in
to

 a
n

 e
m

p
ty

 s
lo

t 
in

  
yo

u
r 

G
u

t.
 

b
. T

ri
g

g
e

r 
st

o
re

d
 a

ct
io

n
: T

ri
g

g
e

r 
a 

st
o

re
d

 
ac

ti
o

n
 in

 y
o

u
r 

G
u

t 
b

y 
re

p
la

ci
n

g
 t

h
at

 
ca

rd
 w

it
h

 t
h

e
 s

am
e

 t
yp

e
 o

f 
m

ic
ro

b
e

.  
c.

 D
is

ca
rd

 c
ar

d
: D

is
ca

rd
 a

 c
ar

d
 f

ro
m

 
yo

u
r 

H
an

d
.

3
. R

efi
ll

 y
o

u
r 

H
an

d
: D

ra
w

 c
ar

d
s 

u
n

ti
l 

yo
u

 h
av

e
 4

 c
ar

d
s 

in
 y

o
u

r 
H

an
d

.

4
. G

u
t 

C
h

ec
k

: I
f 

yo
u

 h
av

e
 6

 d
iff

e
re

n
t 

M
ic

ro
b

e
s 

in
 y

o
u

r 
G

u
t,

 y
o

u
 w

in
! 

P
L

A
Y

E
R

 G
U

ID
E

O
n

 y
o

u
r 

tu
rn

: 
1.

 H
ea

lt
h

 c
h

ec
k

: I
f 

yo
u

 h
av

e
 P

at
h

o
g

e
n

 
ca

rd
s 

in
 y

o
u

r 
H

an
d

, p
la

y 
o

n
e

 in
to

 y
o

u
r 

G
u

t;
 s

ki
p

 t
o

 t
h

ir
d

 s
te

p
.

2
. P

la
y 

a 
ca

rd
: C

h
o

o
se

 o
n

e
, a

n
d

 o
n

ly
 

o
n

e
, o

f 
th

e
 f

o
llo

w
in

g
:

a.
 B

u
ild

 y
o

u
r 

G
u

t:
 A

d
d

 a
 M

ic
ro

b
e

 f
ro

m
 

yo
u

r 
H

an
d

 in
to

 a
n

 e
m

p
ty

 s
lo

t 
in

  
yo

u
r 

G
u

t.
 

b
. T

ri
g

g
e

r 
st

o
re

d
 a

ct
io

n
: T

ri
g

g
e

r 
a 

st
o

re
d

 
ac

ti
o

n
 in

 y
o

u
r 

G
u

t 
b

y 
re

p
la

ci
n

g
 t

h
at

 
ca

rd
 w

it
h

 t
h

e
 s

am
e

 t
yp

e
 o

f 
m

ic
ro

b
e

.  
c.

 D
is

ca
rd

 c
ar

d
: D

is
ca

rd
 a

 c
ar

d
 f

ro
m

 
yo

u
r 

H
an

d
.

3
. R

efi
ll

 y
o

u
r 

H
an

d
: D

ra
w

 c
ar

d
s 

u
n

ti
l 

yo
u

 h
av

e
 4

 c
ar

d
s 

in
 y

o
u

r 
H

an
d

.

4
. G

u
t 

C
h

ec
k

: I
f 

yo
u

 h
av

e
 6

 d
iff

e
re

n
t 

M
ic

ro
b

e
s 

in
 y

o
u

r 
G

u
t,

 y
o

u
 w

in
! 

%

3

D
ra

w
 3

 c
ar

d
s 

in
to

 y
o

u
r 

H
an

d
. P

la
y 

an
y 

1 
an

d
  

d
is

ca
rd

 a
n

y 
1 

fr
o

m
  

yo
u

r 
H

an
d

.

Th
e 

na
m

e 
Te

ne
ric

ut
es

 co
m

es
 fr

om
  

th
e 

La
tin

 fo
r “

so
ft

 sk
in

,” 
be

ca
us

e 
 

th
ey

 la
ck

 ce
ll 

w
al

ls.

J
O

U
R

N
E

Y
 

A
B

R
O

A
D

TENERICUTES

R



Bo
os

tin
g 

po
pu

la
tio

ns
 o

f  
A

kk
er

m
an

si
a 

m
uc

in
ip

hi
la

 in
 m

ic
e 

ca
us

es
 th

em
 to

 b
e 

le
ss

 o
be

se
.

CYANOBACTERIA

Ta
ke

 a
n

y 
ca

rd
 f

ro
m

 t
h

e
 

d
is

ca
rd

 p
ile

 a
n

d
 p

la
ce

 
it

 in
to

 y
o

u
r 

H
an

d
.

S
C

IE
N

T
IS

T

R

Tr
ig

g
e

r 
an

y 
1 

ac
ti

o
n

 in
 

yo
u

r 
G

u
t 

w
it

h
o

u
t 

 
re

p
la

ci
n

g
 t

h
at

 c
ar

d
.

So
m

e 
Ja

pa
ne

se
 p

eo
pl

e 
co

nt
ai

n 
ge

ne
s 

in
 th

ei
r g

ut
 m

ic
ro

be
s t

ha
t h

el
p 

th
em

 
di

ge
st

 se
aw

ee
d.

H
O

R
IZ

O
N

T
A

L 
 

G
E

N
E

 T
R

A
N

S
FE

R

CYANOBACTERIA

R

Tr
av

el
in

g 
to

 o
th

er
 co

un
tr

ie
s c

an
 

dr
as

tic
al

ly
 a

lte
r y

ou
r g

ut
 m

ic
ro

bi
om

e,
 

at
 le

as
t t

em
po

ra
ril

y.

J
O

U
R

N
E

Y
 

A
B

R
O

A
D

VERRUCOMICROBIA

R

D
ra

w
 3

 c
ar

d
s 

in
to

 y
o

u
r 

H
an

d
. P

la
y 

an
y 

1 
an

d
  

d
is

ca
rd

 a
n

y 
1 

fr
o

m
  

yo
u

r 
H

an
d

.

Re
m

ov
in

g 
a 

ba
ct

er
iu

m
 ca

lle
d 

 
H

el
ic

ob
ac

te
r p

yl
or

i f
ro

m
 p

eo
pl

e’s
 

st
om

ac
hs

 co
ul

d 
m

ak
e 

th
em

  
hu

ng
rie

r—
an

d 
ev

en
tu

al
ly

 h
ea

vi
er

.

CYANOBACTERIA

C
h

o
o

se
 1

 p
la

ye
r 

to
 

sh
o

w
 y

o
u

 t
h

e
ir

  
e

n
ti

re
 H

an
d

.

T
O

N
G

U
E

 
D

E
P

R
E

S
S

O
R

R
Th

e 
av

er
ag

e 
ch

ild
 in

 th
e 

U
.S

. t
ak

es
 

on
e 

co
ur

se
 o

f a
nt

ib
io

tic
s p

er
 y

ea
r.

S
U

P
E

R
 

A
N

T
IB

IO
T

IC
CYANOBACTERIA

R

R
e

m
o

ve
 3

 c
ar

d
s 

 
(1

 p
at

h
o

g
e

n
 +

 2
 o

f 
an

y 
ki

n
d

) 
fr

o
m

 a
n

y 
1 

 
p

la
ye

r’
s 

G
u

t.

Ta
ke

 a
n

y 
ca

rd
 f

ro
m

 t
h

e
 

d
is

ca
rd

 p
ile

 a
n

d
 p

la
ce

 
it

 in
to

 y
o

u
r 

H
an

d
.

Ve
rr

uc
om

ic
ro

bi
a 

tr
an

sl
at

es
 to

 “w
ar

ty
 

ba
ct

er
ia

”—
na

m
ed

 b
ec

au
se

 o
f t

he
 

bu
m

ps
 o

n 
th

ei
r c

el
l s

ur
fa

ce
s.

S
C

IE
N

T
IS

T

VERRUCOMICROBIA

R

© 2015 American Museum of Natural History. All rights reserved.amnh.org/ology/gutsy 4

%



ACTINOBACTERIA

Tr
ig

g
e

r 
an

y 
1 

ac
ti

o
n

 o
n

 a
  

ca
rd

 t
h

at
 is

 in
 y

o
u

r 
 

G
u

t 
w

it
h

o
u

t 
re

p
la

ci
n

g
  

th
at

 c
ar

d
.

H
O

R
IZ

O
N

T
A

L 
 

G
E

N
E

 T
R

A
N

S
FE

R

Ba
ct

er
ia

 ca
n 

ex
ch

an
ge

 g
en

es
 b

y 
 

te
m

po
ra

ril
y 

m
er

gi
ng

 a
nd

 p
as

si
ng

 
D

N
A 

fro
m

 o
ne

 o
rg

an
is

m
 to

 a
no

th
er

.

ACTINOBACTERIA

FE
C

A
L 

 
T

R
A

N
S

P
L

A
N

T

Pr
eb

io
tic

s a
re

 fo
od

s t
ha

t a
ct

 li
ke

 
fe

rt
ili

ze
r f

or
 g

oo
d 

m
ic

ro
be

s, 
ca

us
in

g 
th

em
 to

 m
ul

tip
ly

 ra
pi

dl
y.

D
is

ca
rd

 1
 c

ar
d

 f
ro

m
  

yo
u

r 
G

u
t 

an
d

 r
e

p
la

ce
 it

 
w

it
h

 1
 c

ar
d

 f
ro

m
 a

n
o

th
e

r 
 

p
la

ye
r’

s 
G

u
t.

ACTINOBACTERIA

C
h

o
o

se
 1

 p
la

ye
r 

to
 

sh
o

w
 y

o
u

 t
h

e
ir

  
e

n
ti

re
 H

an
d

.

T
O

N
G

U
E

 
D

E
P

R
E

S
S

O
R

M
ot

he
r’s

 m
ilk

 co
nt

ai
ns

 su
ga

rs
 th

at
 

fe
ed

 th
e 

Bi
fid

ob
ac

te
riu

m
 sp

ec
ie

s i
n 

th
ei

r i
nf

an
t’s

 g
ut

s.

ACTINOBACTERIA

S
N

E
E

Z
E

Re
d 

m
ea

t p
ro

te
in

s a
nd

 fa
t f

ee
d 

gu
t 

ba
ct

er
ia

 th
at

 ca
n 

ca
us

e 
he

ar
t d

is
ea

se
.

Ta
ke

 1
 c

ar
d

 a
t 

 
ra

n
d

o
m

 f
ro

m
 a

n
o

th
e

r 
 

p
la

ye
r’

s 
H

an
d

. T
h

e
y 

d
o

  
n

o
t 

re
p

la
ce

 t
h

at
 c

ar
d

.

ACTINOBACTERIA

D
ra

w
 2

 c
ar

d
s 

in
to

 y
o

u
r 

H
an

d
. D

is
ca

rd
 a

n
y 

1 
ca

rd
 

fr
o

m
 y

o
u

r 
H

an
d

.

W
E

E
K

E
N

D
 

T
R

A
V

E
L

Yo
u 

ha
ve

 m
or

e 
m

ic
ro

be
s i

n 
yo

ur
 b

od
y 

th
an

 th
er

e 
ar

e 
st

ar
s i

n 
th

e 
M

ilk
y 

W
ay

.

ACTINOBACTERIA

D
is

ca
rd

 1
 c

ar
d

 f
ro

m
  

yo
u

r 
G

u
t 

an
d

 r
e

p
la

ce
 it

 
w

it
h

 1
 c

ar
d

 f
ro

m
 a

n
o

th
e

r 
 

p
la

ye
r’

s 
G

u
t.

FE
C

A
L 

 
T

R
A

N
S

P
L

A
N

T

Tr
an

sp
la

nt
in

g 
m

ic
ro

be
s f

ro
m

 a
 

he
al

th
y 

do
no

r i
nt

o 
so

m
on

e 
w

ith
 a

 
ch

ro
ni

c 
bo

w
el

 d
is

ea
se

 is
 ca

lle
d 

a 
Fe

ca
l 

M
ic

ro
bi

ot
a 

Tr
an

sp
la

nt
.

© 2015 American Museum of Natural History. All rights reserved.amnh.org/ology/gutsy 5

%



PROTEOBACTERIA

Pr
ot

eo
ba

ct
er

ia
 co

m
e 

in
 a

 v
ar

ie
ty

 o
f 

fo
rm

s. 
Th

ey
’re

 n
am

ed
 a

fte
r t

he
 G

re
ek

 
go

d 
Pr

ot
eu

s w
ho

 co
ul

d 
 

ch
an

ge
 sh

ap
es

.

Ta
ke

 1
 c

ar
d

 a
t 

 
ra

n
d

o
m

 f
ro

m
 a

n
o

th
e

r 
 

p
la

ye
r’

s 
H

an
d

. T
h

e
y 

d
o

  
n

o
t 

re
p

la
ce

 t
h

at
 c

ar
d

.

S
N

E
E

Z
E

PROTEOBACTERIA

U
si

ng
 g

ut
 m

ic
ro

be
s f

ro
m

 a
 h

ea
lth

y 
pe

rs
on

 to
 tr

ea
t d

is
ea

se
 d

at
es

 b
ac

k 
to

 
4t

h 
ce

nt
ur

y 
Ch

in
a.

FE
C

A
L 

 
T

R
A

N
S

P
L

A
N

T

D
is

ca
rd

 1
 c

ar
d

 f
ro

m
  

yo
u

r 
G

u
t 

an
d

 r
e

p
la

ce
 it

 
w

it
h

 1
 c

ar
d

 f
ro

m
 a

n
o

th
e

r 
 

p
la

ye
r’

s 
G

u
t.

PROTEOBACTERIA

Ea
tin

g 
an

d 
dr

in
ki

ng
 u

nf
am

ili
ar

 fo
od

 
an

d 
w

at
er

 ca
n 

al
te

r y
ou

r g
ut

  
m

ic
ro

bi
om

e 
fo

r d
ay

s o
r e

ve
n 

ye
ar

s.

D
ra

w
 2

 c
ar

d
s 

in
to

 y
o

u
r 

H
an

d
. D

is
ca

rd
 a

n
y 

1 
ca

rd
 

fr
o

m
 y

o
u

r 
H

an
d

.

W
E

E
K

E
N

D
 

T
R

A
V

E
L

PROTEOBACTERIA
Th

er
e 

ar
e 

10
0 

tim
es

 m
or

e 
un

iq
ue

 
ba

ct
er

ia
l g

en
es

 th
an

 u
ni

qu
e 

hu
m

an
 

ge
ne

s i
n 

yo
ur

 b
od

y.

H
O

R
IZ

O
N

T
A

L 
 

G
E

N
E

 T
R

A
N

S
FE

R

Tr
ig

g
e

r 
an

y 
1 

ac
ti

o
n

 o
n

 a
  

ca
rd

 t
h

at
 is

 in
 y

o
u

r 
 

G
u

t 
w

it
h

o
u

t 
re

p
la

ci
n

g
  

th
at

 c
ar

d
.

PROTEOBACTERIA

A 
po

w
er

fu
l n

ew
 a

nt
ib

io
tic

 ca
lle

d 
Te

ix
ob

ac
tin

 w
as

 d
is

co
ve

re
d 

in
 2

01
4.

S
U

P
E

R
  

A
N

T
IB

IO
T

IC
S

R
e

m
o

ve
 3

 c
ar

d
s 

 
(1

 p
at

h
o

g
e

n
 +

 2
 o

f 
an

y 
ki

n
d

) 
fr

o
m

 a
n

y 
1 

 
p

la
ye

r’
s 

G
u

t.

PROTEOBACTERIA

Yo
u 

sw
al

lo
w

 a
bo

ut
 1

 b
ill

io
n 

ba
ct

er
ia

 
ev

er
y 

da
y 

ju
st

 in
 y

ou
r s

al
iv

a.

FE
C

A
L 

 
T

R
A

N
S

P
L

A
N

T

D
is

ca
rd

 1
 c

ar
d

 f
ro

m
  

yo
u

r 
G

u
t 

an
d

 r
e

p
la

ce
 it

 
w

it
h

 1
 c

ar
d

 f
ro

m
 a

n
o

th
e

r 
 

p
la

ye
r’

s 
G

u
t.

© 2015 American Museum of Natural History. All rights reserved.amnh.org/ology/gutsy 6

%



FIRMICUTES

Ea
ch

 o
f y

ou
r t

ee
th

 h
as

 a
 d

iff
er

en
t 

po
pu

la
tio

n 
of

 b
ac

te
ria

 li
vi

ng
 o

n 
it.

P
ic

k 
a 

p
la

ye
r.

 E
ac

h
 o

f 
yo

u
 

si
m

u
lt

an
e

o
u

sl
y 

d
ra

w
s 

1 
ca

rd
 f

ro
m

 e
ac

h
 o

th
e

r’
s 

H
an

d
.

K
IS

S

C

FIRMICUTES

Am
er

ic
an

 m
ic

ro
bi

ol
og

is
t S

el
m

an
 

W
ak

sm
an

 co
in

ed
 th

e 
te

rm
  

“a
nt

ib
io

tic
” i

n 
19

42
.

N
A

R
R

O
W

-S
P

E
C

T
R

U
M

 
A

N
T

IB
IO

T
IC

R
e

m
o

ve
 1

 P
at

h
o

g
e

n
 f

ro
m

 
an

y 
1 

p
la

ye
r’

s 
G

u
t.

C

FIRMICUTES

U
.S

. d
oc

to
rs

 p
re

sc
rib

ed
 2

58
 m

ill
io

n 
co

ur
se

s o
f a

nt
ib

io
tic

s i
n 

20
10

—
ne

ar
ly

 
on

e 
pe

r p
er

so
n.

B
R

O
A

D
-S

P
E

C
T

R
U

M
 

A
N

T
IB

IO
T

IC
S

C

R
e

m
o

ve
 2

 c
ar

d
s 

 
(1

 P
at

h
o

g
e

n
 +

 1
 o

f 
an

y 
ki

n
d

) 
fr

o
m

 a
n

y 
1 

 
p

la
ye

r’
s 

G
u

t.

FIRMICUTES
A 

“p
ro

bi
ot

ic
” i

s a
ny

th
in

g 
th

at
  

co
nt

ai
ns

 li
ve

 b
ac

te
ria

 th
at

  
ar

e 
go

od
 fo

r y
ou

.

P
ic

k 
a 

p
la

ye
r.

 E
ac

h
 o

f 
yo

u
 

si
m

u
lt

an
e

o
u

sl
y 

d
ra

w
s 

1 
ca

rd
 f

ro
m

 e
ac

h
 o

th
e

r’
s 

H
an

d
.

K
IS

S

C

FIRMICUTES

Al
ex

an
de

r F
le

m
in

g 
di

sc
ov

er
ed

  
pe

ni
ci

lli
n 

in
 1

92
8 

w
he

n 
he

 n
ot

ic
ed

 
m

ol
d 

gr
ow

in
g 

in
 a

 P
et

ri 
di

sh
.

N
A

R
R

O
W

-S
P

E
C

T
R

U
M

 
A

N
T

IB
IO

T
IC

R
e

m
o

ve
 1

 P
at

h
o

g
e

n
 f

ro
m

 
an

y 
1 

p
la

ye
r’

s 
G

u
t.

C

FIRMICUTES

Br
oa

d-
sp

ec
tr

um
 a

nt
ib

io
tic

s w
or

k 
ag

ai
ns

t m
an

y 
di

ffe
re

nt
 k

in
ds

 o
f  

ba
ct

er
ia

, i
nc

lu
di

ng
 th

e 
go

od
 o

ne
s.

B
R

O
A

D
-S

P
E

C
T

R
U

M
 

A
N

T
IB

IO
T

IC
S

R
e

m
o

ve
 2

 c
ar

d
s 

 
(1

 P
at

h
o

g
e

n
 +

 1
 o

f 
an

y 
ki

n
d

) 
fr

o
m

 a
n

y 
1 

 
p

la
ye

r’
s 

G
u

t.

C

© 2015 American Museum of Natural History. All rights reserved.amnh.org/ology/gutsy 7

%



BACTEROIDETES

Ba
ct

er
ia

 in
 y

ou
r m

ou
th

 ca
n 

m
ak

e 
ac

id
 fr

om
 su

ga
r, 

w
hi

ch
 ca

n 
gi

ve
  

yo
u 

ca
vi

tie
s.

P
ic

k 
a 

p
la

ye
r.

 E
ac

h
 o

f 
yo

u
 

si
m

u
lt

an
e

o
u

sl
y 

d
ra

w
s 

1 
ca

rd
 f

ro
m

 e
ac

h
 o

th
e

r’
s 

H
an

d
.

K
IS

S

C

FIRMICUTES

In
 y

ou
r b

od
y,

 b
ac

te
ria

l c
el

ls
  

ou
tn

um
be

r h
um

an
 ce

lls
 b

y 
 

ab
ou

t 1
0 

to
 1

.

Tr
an

sf
e

r 
1 

P
at

h
o

g
e

n
  

fr
o

m
 o

n
e

 p
la

ye
r’

s 
 

G
u

t 
to

 a
n

o
th

e
r 

 
p

la
ye

r’
s 

G
u

t.

T
R

A
N

S
M

IS
S

IO
N

C

FIRMICUTES

Th
e 

H
ad

za
 p

eo
pl

e 
of

 Ta
nz

an
ia

 h
av

e 
in

cr
ed

ib
ly

 d
iv

er
se

 g
ut

 fl
or

as
 d

ue
 to

 
th

ei
r h

ig
h 

in
ta

ke
 o

f fi
be

r.

R
e

p
la

ce
 1

 c
o

m
m

o
n

  
M

ic
ro

b
e

 (
C

) 
in

 y
o

u
r 

G
u

t 
w

it
h

 1
 r

ar
e

 (
R

) 
M

ic
ro

b
e

  
fr

o
m

 t
h

e
 d

is
ca

rd
 p

ile
.

S
A

L
A

D
 D

IE
T

C

BACTEROIDETES
A 

si
ng

le
 k

is
s c

an
 tr

an
sf

er
 u

p 
to

 8
0 

m
ill

io
n 

ba
ct

er
ia

 b
et

w
ee

n 
tw

o 
pe

op
le

.

P
ic

k 
a 

p
la

ye
r.

 E
ac

h
 o

f 
yo

u
 

si
m

u
lt

an
e

o
u

sl
y 

d
ra

w
s 

1 
ca

rd
 f

ro
m

 e
ac

h
 o

th
e

r’
s 

H
an

d
.

K
IS

S

C

FIRMICUTES

Th
er

e 
ar

e 
m

or
e 

ba
ct

er
ia

 o
n 

on
e 

of
 

yo
ur

 h
an

ds
 th

an
 th

er
e 

ar
e 

pe
op

le
 

liv
in

g 
on

 E
ar

th
.

T
R

A
N

S
M

IS
S

IO
N

Tr
an

sf
e

r 
1 

P
at

h
o

g
e

n
  

fr
o

m
 o

n
e

 p
la

ye
r’

s 
 

G
u

t 
to

 a
n

o
th

e
r 

 
p

la
ye

r’
s 

G
u

t.

C

FIRMICUTES

Yo
u 

an
d 

a 
ra

nd
om

 o
th

er
 p

er
so

n 
on

ly
  

sh
ar

e 
ab

ou
t 1

0%
 o

f t
he

 sa
m

e 
 

ki
nd

s o
f m

ic
ro

be
s.

O
U

T
 O

F 
S

O
A

P

1 
p

la
ye

r 
ra

n
d

o
m

ly
 

re
tu

rn
s 

1 
ca

rd
 f

ro
m

  
G

u
t 

to
 H

an
d

; i
f 

m
o

re
  

th
an

 4
 c

ar
d

s 
in

 H
an

d
,  

d
is

ca
rd

 o
n

e
.

C

© 2015 American Museum of Natural History. All rights reserved.amnh.org/ology/gutsy 8

%



BACTEROIDETES

H
ea

lth
y 

fo
od

s, 
es

pe
ci

al
ly

 th
os

e 
ric

h 
 

in
 fi

be
r, 

ar
e 

ke
y 

to
 h

av
in

g 
a 

 
di

ve
rs

e 
gu

t m
ic

ro
bi

om
e.

S
A

L
A

D
 D

IE
T

R
e

p
la

ce
 1

 c
o

m
m

o
n

  
M

ic
ro

b
e

 (
C

) 
in

 y
o

u
r 

G
u

t 
w

it
h

 1
 r

ar
e

 (
R

) 
M

ic
ro

b
e

  
fr

o
m

 t
h

e
 d

is
ca

rd
 p

ile
.

C

BACTEROIDETES

N
ar

ro
w

-s
pe

ct
ru

m
 a

nt
ib

io
tic

s t
ar

ge
t 

on
ly

 ce
rt

ai
n 

ki
nd

s o
f b

ac
te

ria
.

N
A

R
R

O
W

-S
P

E
C

T
R

U
M

 
A

N
T

IB
IO

T
IC

R
e

m
o

ve
 1

 P
at

h
o

g
e

n
 f

ro
m

 
an

y 
1 

p
la

ye
r’

s 
G

u
t.

C

R
e

m
o

ve
 2

 c
ar

d
s 

 
(1

 P
at

h
o

g
e

n
 +

 1
 o

f 
an

y 
ki

n
d

) 
fr

o
m

 a
n

y 
1 

 
p

la
ye

r’
s 

G
u

t.
BACTEROIDETES

B
R

O
A

D
-S

P
E

C
T

R
U

M
 

A
N

T
IB

IO
T

IC
S

M
os

t a
nt

ib
io

tic
s a

re
 is

ol
at

ed
 fr

om
  

m
ic

ro
be

s f
ou

nd
 in

 so
il,

 w
hi

ch
  

us
e 

th
es

e 
ch

em
ic

al
s t

o 
 

ba
tt

le
 o

ne
 a

no
th

er
.

C

BACTEROIDETES
Th

e 
ba

ct
er

ia
 in

 y
ou

r g
ut

 w
ei

gh
  

ab
ou

t t
he

 sa
m

e 
as

 y
ou

r  
br

ai
n—

ab
ou

t t
hr

ee
 p

ou
nd

s.

O
U

T
 O

F 
S

O
A

P

1 
p

la
ye

r 
ra

n
d

o
m

ly
 

re
tu

rn
s 

1 
ca

rd
 f

ro
m

  
G

u
t 

to
 H

an
d

; i
f 

m
o

re
  

th
an

 4
 c

ar
d

s 
in

 H
an

d
,  

d
is

ca
rd

 o
n

e
.

C

BACTEROIDETES

Al
l p

en
ic

ill
in

 in
 u

se
 to

da
y 

 
de

sc
en

ds
 fr

om
 a

 m
ol

dy
  

ca
nt

el
ou

pe
 in

 P
eo

ria
, I

lli
no

is.

N
A

R
R

O
W

-S
P

E
C

T
R

U
M

 
A

N
T

IB
IO

T
IC

R
e

m
o

ve
 1

 P
at

h
o

g
e

n
 f

ro
m

 
an

y 
1 

p
la

ye
r’

s 
G

u
t.

C

BACTEROIDETES

An
tib

io
tic

s d
on

’t 
w

or
k 

ag
ai

ns
t  

vi
ru

se
s, 

lik
e 

th
e 

co
ld

 o
r t

he
 fl

u.

B
R

O
A

D
-S

P
E

C
T

R
U

M
 

A
N

T
IB

IO
T

IC
S

R
e

m
o

ve
 2

 c
ar

d
s 

 
(1

 P
at

h
o

g
e

n
 +

 1
 o

f 
an

y 
ki

n
d

) 
fr

o
m

 a
n

y 
1 

 
p

la
ye

r’
s 

G
u

t.

C

© 2015 American Museum of Natural History. All rights reserved.amnh.org/ology/gutsy 9

%



PATHOGEN

Sa
lm

on
el

la
 ty

ph
i c

au
se

s m
ill

io
ns

 o
f 

ca
se

s o
f t

yp
ho

id
 fe

ve
r e

ve
ry

 y
ea

r.

If
 y

o
u

 h
av

e
 1

 o
r 

m
o

re
 

P
at

h
o

g
e

n
s 

in
 y

o
u

r 
H

an
d

  
at

 t
h

e
 s

ta
rt

 o
f 

yo
u

r 
tu

rn
, 

yo
u

 m
u

st
 a

d
d

 o
n

e
  

to
 y

o
u

r 
G

u
t.

PATHOGEN

Vi
br

io
 c

ho
le

ra
e,

 w
hi

ch
 ca

us
es

  
ch

ol
er

a,
 is

 o
fte

n 
sp

re
ad

 in
  

co
nt

am
in

at
ed

 w
at

er
.

If
 y

o
u

 h
av

e
 1

 o
r 

m
o

re
 

P
at

h
o

g
e

n
s 

in
 y

o
u

r 
H

an
d

  
at

 t
h

e
 s

ta
rt

 o
f 

yo
u

r 
tu

rn
, 

yo
u

 m
u

st
 a

d
d

 o
n

e
  

to
 y

o
u

r 
G

u
t.

If
 y

o
u

 h
av

e
 1

 o
r 

m
o

re
 

P
at

h
o

g
e

n
s 

in
 y

o
u

r 
H

an
d

  
at

 t
h

e
 s

ta
rt

 o
f 

yo
u

r 
tu

rn
, 

yo
u

 m
u

st
 a

d
d

 o
n

e
  

to
 y

o
u

r 
G

u
t.

PATHOGEN

Ca
m

py
lo

ba
ct

er
 je

ju
ni

 is
 a

 p
at

ho
ge

n 
th

at
 ca

n 
be

 fo
un

d 
in

 p
ou

ltr
y,

  
da

iry
, a

nd
 p

ro
du

ce
.

BACTEROIDETES

O
ur

 g
ut

 m
ic

ro
be

s p
ro

du
ce

 m
or

e 
 

th
an

 te
n 

tim
es

 th
e 

di
ge

st
iv

e 
 

en
zy

m
es

 th
at

 o
ur

 o
w

n 
ce

lls
 d

o.

T
R

A
N

S
M

IS
S

IO
N

Tr
an

sf
e

r 
1 

P
at

h
o

g
e

n
  

fr
o

m
 o

n
e

 p
la

ye
r’

s 
 

G
u

t 
to

 a
n

o
th

e
r 

 
p

la
ye

r’
s 

G
u

t.

C

PATHOGEN
Sh

ig
el

la
 fl

ex
ne

ri,
 a

 co
us

in
 o

f E
. c

ol
i, 

ca
n 

ca
us

e 
dy

se
nt

er
y.

If
 y

o
u

 h
av

e
 1

 o
r 

m
o

re
 

P
at

h
o

g
e

n
s 

in
 y

o
u

r 
H

an
d

  
at

 t
h

e
 s

ta
rt

 o
f 

yo
u

r 
tu

rn
, 

yo
u

 m
u

st
 a

d
d

 o
n

e
  

to
 y

o
u

r 
G

u
t.

BACTEROIDETES

So
m

e 
pe

op
le

 in
 N

ew
 G

ui
ne

a 
ha

ve
 

pr
ot

ei
n-

pr
od

uc
in

g 
gu

t b
ac

te
ria

  
th

at
 a

llo
w

 th
em

 to
 h

av
e 

a 
di

et
 o

f 
m

os
tly

 sw
ee

t p
ot

at
oe

s.

T
R

A
N

S
M

IS
S

IO
N

Tr
an

sf
e

r 
1 

P
at

h
o

g
e

n
  

fr
o

m
 o

n
e

 p
la

ye
r’

s 
 

G
u

t 
to

 a
n

o
th

e
r 

 
p

la
ye

r’
s 

G
u

t.

C

© 2015 American Museum of Natural History. All rights reserved.amnh.org/ology/gutsy 10

%



D
is

ca
rd

 t
h

is
 c

ar
d

 t
o

 s
to

p
 a

n
y 

ca
rd

 
fr

o
m

 b
e

in
g

 t
ak

e
n

 f
ro

m
  

yo
u

r 
H

an
d

 o
r 

yo
u

r 
G

u
t.

 D
o

 n
o

t 
re

-
d

ra
w

 u
n

ti
l y

o
u

r 
n

e
xt

 t
u

rn
.

E
V

E
N

T
P

L
A

Y
 I

M
M

E
D

IA
T

E
LY

U
nh

ea
lth

y 
fo

od
 le

ad
s t

o 
a 

le
ss

 d
iv

er
se

  
m

ic
ro

bi
om

e.
 A

ll 
pl

ay
er

s w
ith

 1
 o

r m
or

e 
ra

re
 

M
ic

ro
be

 (R
) i

n 
th

ei
r G

ut
s m

us
t  

di
sc

ar
d 

1 
of

 th
em

.

FA
S

T
 F

O
O

D
 B

IN
G

E

D
is

ca
rd

 t
h

is
 c

ar
d

 t
o

 s
to

p
 a

n
y 

ca
rd

 
fr

o
m

 b
e

in
g

 t
ak

e
n

 f
ro

m
  

yo
u

r 
H

an
d

 o
r 

yo
u

r 
G

u
t.

 D
o

 n
o

t 
re

-
d

ra
w

 u
n

ti
l y

o
u

r 
n

e
xt

 t
u

rn
.

E
V

E
N

T
P

L
A

Y
 I

M
M

E
D

IA
T

E
LY

A
D

O
P

T
 A

 P
U

P
P

Y

Fa
m

ili
es

 w
ith

 d
og

s s
ha

re
 m

or
e 

m
ic

ro
be

s w
ith

 
ea

ch
 o

th
er

 th
an

 th
os

e 
w

ith
ou

t. 
Al

l p
la

ye
rs

 p
ut

 
th

ei
r H

an
ds

 in
to

 a
 p

ile
. S

hu
ffl

e 
th

e 
pi

le
 a

nd
 re

de
al

 
a 

ne
w

 H
an

d 
to

 e
ac

h 
pl

ay
er

, s
ta

rt
in

g 
w

ith
 th

e 
pl

ay
er

 to
 th

e 
le

ft
 o

f t
he

 p
er

so
n 

 
w

ho
 d

re
w

 th
is

 ca
rd

.

 DRUG-RESISTANT 
PATHOGEN

If
 y

o
u

 h
av

e
 1

 o
r 

m
o

re
 

P
at

h
o

g
e

n
s 

in
 y

o
u

r 
 

H
an

d
 a

t 
th

e
 s

ta
rt

 o
f 

yo
u

r 
tu

rn
, y

o
u

 m
u

st
 a

d
d

 1
 t

o
 

yo
u

r 
G

u
t.

Yo
u

 c
an

n
o

t 
 

re
m

o
ve

 t
h

is
 P

at
h

o
g

e
n

 
u

si
n

g
 a

n
ti

b
io

ti
cs

.

Cl
os

tr
id

iu
m

 d
iffi

ci
le

 is
 o

ne
 o

f t
he

  
m

os
t c

om
m

on
 n

os
oc

om
ia

l  
(h

os
pi

ta
l-a

cq
ui

re
d)

  
in

fe
ct

io
ns

 in
 th

e 
U

.S
.

Lo
ts

 o
f h

ug
s a

nd
 k

is
se

s m
ea

nt
 lo

ts
 o

f 
m

ic
ro

be
s t

ra
ns

fe
rr

ed
!  

Ev
er

yo
ne

 p
as

se
s t

he
ir 

H
an

d 
to

 th
e 

le
ft

.

E
V

E
N

T
P

L
A

Y
 I

M
M

E
D

IA
T

E
LY

FA
M

IL
Y

 R
E

U
N

IO
N

D
is

ca
rd

 t
h

is
 c

ar
d

 t
o

 s
to

p
 a

n
y 

ca
rd

 
fr

o
m

 b
e

in
g

 t
ak

e
n

 f
ro

m
  

yo
u

r 
H

an
d

 o
r 

yo
u

r 
G

u
t.

 D
o

 n
o

t 
re

-
d

ra
w

 u
n

ti
l y

o
u

r 
n

e
xt

 t
u

rn
.

E
V

E
N

T
P

L
A

Y
 I

M
M

E
D

IA
T

E
LY

M
A

S
S

 F
O

O
D

 
P

O
IS

O
N

IN
G

Ev
er

yo
ne

 a
te

 th
e 

sa
m

e 
sp

oi
le

d 
st

uff
. E

ac
h 

pl
ay

er
 d

is
ca

rd
s a

ny
  

1 
ca

rd
 fr

om
 th

ei
r G

ut
.

D
is

ca
rd

 t
h

is
 c

ar
d

 t
o

 s
to

p
 a

n
y 

ca
rd

 
fr

o
m

 b
e

in
g

 t
ak

e
n

 f
ro

m
  

yo
u

r 
H

an
d

 o
r 

yo
u

r 
G

u
t.

 D
o

 n
o

t 
 

re
d

ra
w

 u
n

ti
l y

o
u

r 
n

e
xt

 t
u

rn
.

Q
U

A
R

A
N

T
IN

E
D

© 2015 American Museum of Natural History. All rights reserved.amnh.org/ology/gutsy 11

%



12


