
Kapuki maya 
yanna dok.

Apa pilo 
bozo?

Yanna blof…

Pi. Blof 
tomi tomi.

Pluk!

Fofi!

Pi!

Waan.

Tedep!

Ate. 
Yanna 
dok.

Pi! Pi! Pilo 
steppe gol.

Fofi fofi 
og deffe.

Pilo pilo.

Tedep! Apa
yanna dok?

Deffe!
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Ip.
Ip! Ip! Ate, dok.

School scene
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Apa gretti 
pilo?

Apa gretti 

dok?

Ip. Gretti 
waan.

Ate. Dok, dok!

Mealtime scene

EXPEDITION



Hills on Mundus

the sand appears
 

to be mixed with
 

volcanic ash in
 

layers 72 to 150

D
etail of cross-section

LA
YE

R
 147

LA
YE

R
 155

sand m
ixed 

w
ith ash

spiceherb seeds
thin layer of 

rotten ticklegrass

Hills grow when the
 

wind blows sand on
 

them and spiceherb
 

seeds settle.
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Plants in 3 seasons

klang tomi klang raf raf klang blof

climb-up fruit has 
very strong scent

spiceherb seeds, 
almost fully grown
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page from a 
biology book
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page from a 
biology book
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excavation, 
layer 161-176, 
‘slip dok dok’

Mundian today, shown 
to scalenecklaces with 

numbers surrounding 
a large skeleton, 
scattered coins
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excavation, 
layer 161-176, 
‘slip dok dok’

excavation, 
layer 93-108, 
‘slip kara’

Mundian today, shown 
to scale
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document x1

EXPEDITION



document x2
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number of ringfl ies 
dropping quickly 
here, fi nd out why…

number of ringfl ies 
and shellbeasts

NUMber of rINGflIes aND shellbeasts

observations in three seasons
observations recorded at fi ve different observation stations across Mundus

klang tomi klang tomiklang raf raf klang raf raf

time time

nu
m

be
r 

of
 r

in
gfl

 ie
s 

ob
se

rv
ed

nu
m

be
r 

of
 s

he
llb

ea
st

s 
ob

se
rv

ed

klang blof klang blof

number of 
shellbeasts remains 
about the same from 

here. Why?

EXPEDITION



-5

0

5

10

15

20

25

30

35

0 50 10
0

15
0

20
0

25
0

30
0

35
0

40
0

45
0

50
0

klang
raf raf

klang 
blof

klang 
tomi

klang
raf raf

klang 
blof

klang 
tomi

klang 
raf raf

weather chart 1

char
t na

tura
lly 

does
n’t 

appl
y to

 ara
 

nuki
, it

’s a
lway
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tomi
 tom

i th
ere
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weather chart 2
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weather chart 3
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distribution of 
shellbeasts
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distribution of 
ringflies

EXPEDITION



distribution of 
plants

distribution of 
plants

ticklegrass

no vegetation

spiceherb

climb-up
interior 

(ARA DEFFE DEFFE)

river and lake 
(ARA BLOF)

westcoast

eastcoast

sandy plain 
(ARA IP)

hills 
(ARA EWA EWA)

mountains
(ARA NUKI)

vegetation
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number system
number system
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problems from
 

arithmetic notebook
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Mundian words 
and symbols

kalif    animal

kapuki   maze

kara    dark

klang   season

maya    large

panna   make

Mundion  Mundian

nuki    mountain

okke    new

steppe   walk

terep    sun

affu    love

anno    year

bog    house

bozo    nice

do    I

ewa    hill

yanna   be

gol    fast

lo     you

kaf    seed

EXPEDITION



timelinetimeline

olD MUNDIaN caleNDar

slip dok dok slip kara slip okke

panna kapuki maya 

1060 years ago 150 years ago present

anno blof blofokke deffe tedep

NeW MUNDIaN caleNDar
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mapmap

5. ara deff e deff e
6. ara blof
7. ara ip

8. ara ewa ewa
9. ara nuki

1. laka-wom
2. blof-wom*
3. blof-wom**
4. nuki-wom
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D
ay  D

escription of M
undian’s activities

1
after breakfast (30 m

inutes) school 
(3 hours): lessons include arithm

e-
tic and biology

after school, w
ork-

ing in garden (4 
hours)

sleeping 2 hours
eating (1 hour) and talk-
ing to brother (1 hour)

sleeping 6.5 hours

2
after breakfast (30 m

inutes) school 
(3 hours): lessons include arithm

e-
tic, draw

ing and history (probably)

after school, w
ork-

ing in garden (5 
hours)

sleeping 1.5 
hours

eating (1 hour) and hang-
ing around (1 hour)

sleeping 6 hours

3
after breakfast (30 m

inutes) school 
(3 hours): lessons include arith-
m

etic

after school, w
ork-

ing in garden (4 
hours)

sleeping 2 hours
eating (1 hour) and talk-
ing to other M

undians (1 
hour)

sleeping 6.5 hours

4
after breakfast (30 m

inutes) school 
(3 hours): lessons include biology 
and history (probably)

after school, w
ork-

ing in garden (4 
hours)

sleeping 2 hours
eating (1 hour) and talk-
ing to other M

undians (1 
hour)

sleeping 6.5 hours

5
after breakfast (30 m

inutes) school 
(3 hours): lessons include arith-
m

etic

after school, w
ork-

ing in garden (5 
hours)

sleeping 1.5 
hours

eating (1 hour) and 
sw

im
m

ing (1 hour)
sleeping 6 hours

6
after breakfast (30 m

inutes) school 
(3 hours); lessons include arithm

e-
tic and biology

after school, w
ork-

ing in garden (4 
hours)

sleeping 2 hours
eating (1 hour) and w

alk-
ing around in the m

aze 
(1 hour)

sleeping 6.5 hours

7
after breakfast (30 m

inutes) school 
(3 hours); lessons include arithm

e-
tic, draw

ing and history (probably)

after school, w
ork-

ing in garden (5 
hours)

sleeping 1.5 
hours

eating (1 hour) and talk-
ing to other M

undians (1 
hour)

sleeping 6 hours

8
after breakfast (30 m

inutes) school 
(3 hours); lessons include biology 
and history (probably)

after school, w
ork-

ing in garden (4 
hours)

sleeping 2 hours
eating (1 hour) and hang-
ing around (1 hour)

sleeping 6.5 hours

9
after breakfast (30 m

inutes) school 
(3 hours): lessons include arith-
m

etic

after school, w
ork-

ing in garden (4 
hours)

sleeping 2 hours
eating (1 hour) and talk-
ing to other M

undians (1 
hour)

sleeping 6.5 hours

10
after breakfast (30 m

inutes) school 
(3 hours); lessons include arithm

e-
tic and biology

after school, w
ork-

ing in garden (5 
hours)

sleeping 1.5 
hours

eating (1 hour) and 
trying to pick clim

b-up 
flow

ers (1 hour)

sleeping 6 hours

11
after breakfast (30 m

inutes) school 
(3 hours); lessons include arithm

e-
tic, draw

ing and history (probably)

after school, w
ork-

ing in garden (5 
hours)

sleeping 1.5 
hours

eating (1 hour) and talk-
ing to other M

undians (1 
hour)

sleeping 6 hours

12
sleeping in (2 hours)

eating breakfast (1 
hour)

talking, hanging 
around (4 hours)

eating (1.5 hours) and 
going for a w

alk (1.5 
hours)

sleeping 8 hours

13
after breakfast (30 m

inutes) school 
(3 hours); lessons include arithm

e-
tic and biology

after school, w
ork-

ing in garden (5 
hours)

sleeping 1.5 
hours

eating (1 hour) and hang-
ing around (1 hour)

sleeping 6 hours

14
after breakfast (30 m

inutes) school 
(3 hours); lessons include biology 
and history (probably)

after school, w
ork-

ing in garden (5 
hours)

sleeping 1.5 
hours

eating (1 hour) and talk-
ing to other M

undians (1 
hour)

sleeping 6 hours

15
after breakfast (30 m

inutes) school 
(3 hours); lessons include arithm

e-
tic and biology

after school, w
ork-

ing in garden (4 
hours)

sleeping 2 hours
eating (1 hour) and hang-
ing around (1 hour)

sleeping 6.5 hours

16
after breakfast (30 m

inutes) school 
(3 hours); lessons include arithm

e-
tic and biology

after school, w
ork-

ing in garden (4 
hours)

sleeping 2 hours
eating (1 hour) and talk-
ing to other M

undians (1 
hour)

sleeping 6.5 hours

17
after breakfast (30 m

inutes) school 
(3 hours): lessons include arith-
m

etic

after school, w
ork-

ing in garden (4 
hours)

sleeping 2 hours
eating (1 hour) and talk-
ing to other M

undians (1 
hour)

sleeping 6.5 hours

18
after breakfast (30 m

inutes) school 
(3 hours); lessons include biology 
and history (probably)

after school, w
ork-

ing in garden (5 
hours)

sleeping 1.5 
hours

eating (1 hour) and hang-
ing around (1 hour)

sleeping 6 hours

19
after breakfast (30 m

inutes) school 
(3 hours); lessons include arithm

e-
tic, draw

ing and history (probably)

after school, w
ork-

ing in garden (4 
hours)

sleeping 2 hours
eating (1 hour) and talk-
ing to other M

undians (1 
hour)

sleeping 6.5 hours

R
E

S
U

L
T

S
 O

F
 E

X
P

E
R

IM
E

N
T

:
L

IV
IN

G
 W

IT
H

 A
 M

U
N

D
IA

N
 F

O
R

 4
0

 D
A

Y
S
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20
after breakfast (30 m

inutes) school 
(3 hours); lessons include arithm

e-
tic and biology

after school, w
ork-

ing in garden (5 
hours)

sleeping 1.5 
hours

eating (1 hour) and talk-
ing to other M

undians (1 
hour)

sleeping 6 hours

21
after breakfast (30 m

inutes) school 
(3 hours): lessons include arith-
m

etic

after school, w
ork-

ing in garden (5 
hours)

sleeping 1.5 
hours

eating (1 hour) and 
trying to pick clim

b-up 
flow

ers (1 hour)

sleeping 6 hours

22
after breakfast (30 m

inutes) school 
(3 hours); lessons include arithm

e-
tic, draw

ing and history (probably)

after school, w
ork-

ing in garden (5 
hours)

sleeping 1.5 
hours

eating (1 hour) and talk-
ing to other M

undians (1 
hour)

sleeping 6 hours

23
after breakfast (30 m

inutes) school 
(3 hours); lessons include arithm

e-
tic and biology

after school, w
ork-

ing in garden (5 
hours)

sleeping 1.5 
hours

eating (1 hour) and 
painting a picture of a 
clim

b-up flow
er (1 hour)

sleeping 6 hours

24
sleeping in (2 hours)

eating breakfast (1 
hour)

talking, hanging 
around (4 hours)

eating (1.5 hours) and 
going for a w

alk (1.5 
hours)

sleeping 8 hours

25
after breakfast (30 m

inutes) school 
(3 hours); lessons include biology 
and history (probably)

after school, w
ork-

ing in garden (4 
hours)

sleeping 2 hours
eating (1 hour) and fin-
ishing painting (1 hour)

sleeping 6.5 hours

26
after breakfast (30 m

inutes) school 
(3 hours); lessons include arithm

e-
tic and biology

after school, w
ork-

ing in garden (4 
hours)

sleeping 2 hours
eating (1 hour) and talk-
ing to other M

undians (1 
hour)

sleeping 6.5 hours

27
after breakfast (30 m

inutes) school 
(3 hours): lessons include arith-
m

etic

after school, w
ork-

ing in garden (5 
hours)

sleeping 1.5 
hours

eating (1 hour) and talk-
ing to other M

undians (1 
hour)

sleeping 6 hours

28
after breakfast (30 m

inutes) school 
(3 hours); lessons include arithm

e-
tic, draw

ing and history (probably)

after school, w
ork-

ing in garden (4 
hours)

sleeping 2 hours
eating (1 hour) and hang-
ing around (1 hour)

sleeping 6.5 hours

29
N

O
 O

B
SE

R
V

A
TIO

N
S

N
O

 O
B

SE
R

V
A

TIO
N

S

30
N

O
 O

B
SE

R
V

A
TIO

N
S

N
O

 O
B

SE
R

V
A

TIO
N

S

31
after breakfast (30 m

inutes) school 
(3 hours): lessons include arith-
m

etic

after school, w
ork-

ing in garden (5 
hours)

sleeping 1.5 
hours

eating (1 hour) and talk-
ing to other M

undians (1 
hour)

sleeping 6 hours

32
after breakfast (30 m

inutes) school 
(3 hours): lessons include arithm

e-
tic and draw

ing

after school, w
ork-

ing in garden (4 
hours)

sleeping 2 hours
eating (1 hour) and talk-
ing to other M

undians (1 
hour)

sleeping 6.5 hours

33
after breakfast (30 m

inutes) school 
(3 hours); lessons include biology 
and history (probably)

after school, w
ork-

ing in garden (4 
hours)

sleeping 2 hours
eating (1 hour) and hang-
ing around (1 hour)

sleeping 6.5 hours

34
after breakfast (30 m

inutes) school 
(3 hours): lessons include arith-
m

etic

after school, w
ork-

ing in garden (4 
hours)

sleeping 2 hours
eating (1 hour) and hang-
ing around (1 hour)

sleeping 6.5 hours

35
after breakfast (30 m

inutes) school 
(3 hours); lessons include arithm

e-
tic and biology

after school, w
ork-

ing in garden (5 
hours)

sleeping 1.5 
hours

eating (1 hour) and talk-
ing to other M

undians (1 
hour)

sleeping 6 hours

36
sleeping in (2 hours)

eating breakfast (1 
hour)

talking, hanging 
around (4 hours)

eating (1.5 hours) and 
going for a w

alk (1.5 
hours)

sleeping 8 hours

37
after breakfast (30 m

inutes) school 
(3 hours): lessons include arith-
m

etic

after school, w
ork-

ing in garden (4 
hours)

sleeping 2 hours
eating (1 hour) and talk-
ing to other M

undians (1 
hour)

sleeping 6.5 hours

38
after breakfast (30 m

inutes) school 
(3 hours); lessons include arithm

e-
tic and biology

after school, w
ork-

ing in garden (4 
hours)

sleeping 2 hours
eating (1 hour) and talk-
ing to other M

undians (1 
hour)

sleeping 6.5 hours

39
after breakfast (30 m

inutes) school 
(3 hours): lessons include arith-
m

etic

after school, w
ork-

ing in garden (5 
hours)

sleeping 1.5 
hours

eating (1 hour) and hang-
ing around (1 hour)

sleeping 6 hours

4
0

after breakfast (30 m
inutes) school 

(3 hours); lessons include biology 
and history (probably)

after school, w
ork-

ing in garden (4 
hours)

sleeping 2 hours
eating (1 hour) and 
trying to pick clim

b-up 
flow

ers (1 hour)

sleeping 6.5 hours



Notes on an 
interview with a 

Mundian
• likes repeating what I say

• 
• talks about the ‘dark era’; try to teach him the word 

‘dark’, but he has trouble with it; half the time he 

says ‘rark’ or ‘radk’ or ‘dadk’

• 
• says that everything was better before the dark era, 

talks repeatedly about a large animal and the maze

• 
• the dark era began 450 seasons ago; it lasted a long 

time and life was very hard

• 
• the climb-up plant did not fl ower in the dark era; 

when the fi rst climb-up fl ower was found again, peo-

ple declared it was ‘the new era’

• 
• grows a little anxious and nervous when we talk 

about shellbeasts; warns me to be careful around 

their nests
• 
• tells me that the ‘large animal’ was better and tastier 

than shellbeasts; one disadvantage of shellbeasts is 

that they don’t breed in captivity

• 
• is in a hurry to fi nish the interview, because he has 

to get back to working in the gardens
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distances between 
towns

Nuki-wom laka-wom blof-wom* blof-wom**

Nuki-wom - 105 dos 67 dos 76 dos

laka-wom 105 dos - 55 dos 77 dos

blof-wom* 67 dos 55 dos - 27 dos

blof-wom** 76 dos 77 dos 27 dos -

distances measured 
in Mundus-dos
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food web on Mundus

ticklegrass

shellbeasts

Mundians

climb-up

ringfl ies

spiceherb

pluk is probably 

only eaten by pilos
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D
ear colleagu

e,

I fi rst studied w
hich types of behaviour a shellbeast displays throughout the year. 

I assigned each type of behaviour its ow
n abbreviation (see the ethogram

). 

I then observed tw
o shellbeasts (a m

ale and a fem
ale) for one w

hole day in each season.

I w
rote dow

n the behaviour I observed over the course of each hour and also noted the se-
quence of that behaviour (see the protocols).

observation of
 

shellbeast behaviour

eth
o

G
r

a
M

 (tYpes o
f b

eh
aVIo

U
r

 a
N

D
 a

b
b

r
eVIatIo

N
s)

bites an
oth

er sh
ellbeast

bt

bites a M
u

n
d

ian
bm

eats ticklegrass
ea

stan
d

s on
 h

in
d

 legs
hl

feed
s offsp

rin
g

fo

grow
ls at an

oth
er sh

ellbeast
gr

scratch
es an

oth
er sh

ellbeast
sc

w
alks slow

ly
w

s

w
alks q

u
ickly

w
q

ch
irp

s
ch

sleep
s in

 n
est

sl

catch
es rin

gfl ies
cr

ru
bs sh

ell again
st an

oth
er sh

ellbeast
rb

striking diff erences 

between male and fe-

male behaviour!
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observation of
 

shellbeast behaviour

tim
e

day 1 (in klang tom
i)

day 2 (in klang raf raf)
day 3 (in klang blof)

0
.0

0
 –

 1.0
0

sl
sl

w
s –

 sl 

1.0
0

 –
 2.0

0
sl –

 w
s –

 sl
sl

sl –
 fo –

 sl

2.0
0

 –
 3.0

0
sl

w
s –

 sl
fo –

 sl –
 w

s –
 ea - fo –

 sl

3.0
0

 –
 4

.0
0

sl –
 w

s - ea –
 w

q
sl –

 ea –
 cr –

 ea –
 rb –

 hl –
 ch –

 cr
sl –

 gr –
 fo –

 cr –
 ea –

 gr

4
.0

0
 –

 5.0
0

ea –
 w

q –
 ea

ea –
 cr –

 w
s –

 cr –
 sl

hl –
 sc –

 w
q –

 bt - w
q

5.0
0

 –
 6

.0
0

fo –
 ea –

 w
q –

 sl –
 w

q –
 ea

sl –
 rb –

 hl –
 ch –

 ea - w
s

w
s –

 cr –
 ea –

 sc –
 bt –

 w
q –

 fo

6
.0

0
 –

 7.0
0

ea –
 hl –

 ea –
 w

q
ea –

 cr –
 ea –

 w
s

w
s –

 w
q –

 hl –
 sc –

 bt –
 gr –

 bt - cr

7.0
0

 –
 8

.0
0

w
s –

 sl
w

s –
 gr –

 w
q –

 w
s

fo –
 cr –

 ea –
 gr –

 w
s –

 fo –
 bm

8
.0

0
 –

 9
.0

0
sl –

 ea –
 sl

rb –
 hl –

 ch –
 cr –

 w
s - ea

sl –
 fo –

 hl –
 w

s

9
.0

0
 –

 10
.0

0
sl

cr –
 rb –

 hl –
 ch –

 ea –
 rb –

 hl –
 ch

ea –
 cr –

 gr –
 ea –

 gr –
 sc

10
.0

0
 –

 11.0
0

w
q –

 ea –
 hl - w

s
w

q –
 w

s –
 ea –

 cr –
 sl

w
q –

 w
s - sl

11.0
0

 –
 12.0

0
ea –

 w
s

sl –
 cr –

 sl
w

s –
 fo –

 cr –
 ea –

 fo –
 w

q

12.0
0

 –
 13.0

0
w

s –
 w

q –
 w

s –
 ea

sl –
 ea –

 w
s –

 rb –
 hl –

 ch –
 sl

fo –
 bm

 –
 cr –

 ea –
 cr –

 w
q –

 w
s

13.0
0

 –
 14

.0
0

ea –
 sl

sl –
 bm

 –
 ea –

 cr –
 ea –

 cr –
 w

s 
ea –

 gr –
 bt –

 hl –
 sc –

 bt –
 w

q - sl

14
.0

0
 –

 15.0
0

sl –
 w

q –
 w

s
w

s –
 sl –

 w
q –

 w
s

sl –
 w

s –
 fo –

 cr –
 ea

15.0
0

 –
 16

.0
0

w
s –

 ea –
 sl

ea –
 cr –

 sl
cr –

 fo –
 ea –

 bt –
 fo –

 sl

16
.0

0
 –

 17.0
0

sl
w

s - sl
sl - fo

17.0
0

 –
 18

.0
0

w
s - sl

sl
gr –

 sl

pr
o

to
c

o
l 1 o

f a M
a

le sh
ellb

ea
st  (c

o
D

e p34)

pr
o

to
c

o
l 2 o

f a feM
a

le sh
ellb

ea
st (c

o
D

e p56)
tim

e
day 1 (in klang tom

i)
day 2 (in klang raf raf)

day 3 (in klang blof)
0

.0
0

 –
 1.0

0
ea –

 sl
sl

ea –
 sl 

1.0
0

 –
 2.0

0
sl –

 w
s

sl
sl –

 gr –
 sl

2.0
0

 –
 3.0

0
w

s –
 ea –

 sl
w

s –
 sl

ea –
 sl –

 cr –
 w

s

3.0
0

 –
 4

.0
0

sl
sl –

 rb –
 hl –

 ch –
 cr –

 ea –
 cr –

 ea
cr –

 sl –
 gr –

 cr –
 ea –

 gr

4
.0

0
 –

 5.0
0

sl –
 w

q –
 ea

sl –
 cr –

 sl
hl –

 sc –
 w

q –
 bt - w

q

5.0
0

 –
 6
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