THE OCTOPUS — THE SMARTEST
ALIEN ON EARTH
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An octopus changes its skin color and texture in milliseconds using specialized cells called chromatophores,
iridophores, and papillag — all without a centralized command.
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THE OCTOPUS — THE SMARTEST ALIEN ON EART

ARTICLE

The Octopus — The S
Alien on Earth

What If Intelligence Looked
Nothing Like Ours?

Imagine an animal that can unscrew a jar
from the inside, recognize the face of a

specific human researcher, and c
PpHs changes its skin color and texture in

color and texture of its skin ja 1 n Q liseconds using specialized cells called
romatophores, iridophores, and papillae — all

without a centralized command. \
&on. This is the octopus, and scientists semi.
est thing to alien intelligence ever discover 0% ‘

A

&iy, we need to break down what makes an octopus so radi

and what that difference reveals about the very nature of iWE

Nl

@ terally get winded from swimming.
irblood is blue because it uses hemocyanin ( e d ‘CQO carry
@ ygen, instead of the iron-based hemoglobi t s our h
& works better in cold, low-oxygen envirg t AF — a clear

opper
e
example of how structure supports I\Q 6
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second — all while havin

centralized brai

that runs

seriousl
E

To uée
hg

.

i
A Body Built Unlike Anything Else

Three Hearts, Blue Blood, and Nine Brains

e basics: octopus biology is extraordinary. An octopus has

ood tofiéhe gills; one pumps it to the rest of the body. Whe

a actually stops beating — which is why octo




\ e feelings, intentions, or awareness. Wh d@ing ssing
% ry input and executing motor responses thro its 1o a@ out any
6 instruction from the brain. e
o

Ol
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Now for the most mind-bending partQ;‘to $g system. An octopus has
approximately 500 million neurons — ame as a dog. But here's what

seflieurons are in the central brain. The

makes it alien: only about one-third
other two-thirds are distributed

own cluster of neurons, called a ganglion, that can process information and direct

its eight arms. Each arm contains its

movement independently of the central brain.

This is called a distributed nervous system. The table below contrasts it directly

with the human nervous system:

Feature Human Nervous S Nervous System

Neuron location Nearly all inffirai bfain, % in arms

Distributed \
Each arm processes and reacts

Control style

independently

~500 million

This®e cach arm can taste, touch, and react to its environment on its
a ty eight semi-independent agents working under one comman $
nce between these two systems is fundamental, and examining i us

understand why octopus behavior can seem so surprisingly flexible.

What the Arms Can Do Alone

Semi-Indépendent Processing in Action

i
Itqi
Snfg av

hav covered that if an octopus arm is severed (which
1Miue reaching, grasping, and responding to sti

ant to be precise here: the arm is not thinki

o

This distinction matters. When a cen

%‘Eal command — "reach

for that crab" — the arm figures out ho own, bending around

n
0O do

obstacles and adjusting grip strength witho ing for further instructions.

C
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Scientists compare this to the way YQ ha rvous system (the enteric
nervous system), but in the octopus, thi iﬁ ontrol is far more

sophisticated. C\

Problem-Solving and Cognition: What Research Reveals

Examining the Evidence of Intelligence

Scientists have run controlled experiments to examine octopus cognition. In one well-

known study, octopuses were placed in ta ith sealed jars containing food. Not
only did they learn to unscrew the li id so f@ter with each trial,
demonstrating learning and ; 1§’ figured out the task in

under five minutes.

In another expe

e nt; us \ Bie aquarium were shown to consistently \
squirt wa t cific at annoyed them — targeting the same bu
rep nged. This suggests not just reaction, but ‘
Qﬁ angd®i ional behavior. 6?
Perh’ %
liked

sﬁ ing: octopuses at a research facility in Naples, Italy, we
r V individual human faces and behave differently toward peoplt
‘CS those who had treated them unpleasantly. They were differentia between

individuals — a cognitive skill once thought to require a much larger, more

centralized brain.

Camouflage at the Cellular Level

eco a Screen
to ca ﬁs not just color change — it is a full-body di t 0“
oll level of individual skin cells. Three types of ethe
a

0 t\&‘r hide
' ammer
8t skin texture, mimicking

'\

© 2026 Bohmi | For your classroom use only. Page 4

‘\g\&mamphores — pigment-filled sacs that e

6 color
N * Iridophores — cells that reflect li

* Papillae — tiny muscle-controlled

rocks, coral, or sand
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The entire display can shift in under il 2 aster than a human
blink. And here's the twist: octopuses afc . ocientists are still debating
exactly how they match colors so p . @he hy

regisely. pothesis involves light-sensing
proteins in the skin itself, meaning n may "see" independently of the eyes.

What Does "Intelligence" Even Mean?

Reexamining a Human-Centered Idea

When we compare octopus cognition to h or mammal intelligence, we're forced
to examine our assumptions. Intelli & defi by traits like problem-

solving, memory, and social rec j check every box, using a

Octopuses and i s‘ %red a common ancestor over 500 million \
years ag ven existed. That means complex intellige

evo i ? long completely separate paths. This is call ‘
c 2] Vi Jand it's powerful evidence that intelligence ma ?
solufien 9938 keeps arriving at — just wearing very different shap 66

I &th noting that octopuses face serious threats in the wild, i in

itat loss, ocean warming, and overfishing. Understanding how rem e these
animals are is one reason marine biologists argue strongly for their conservation —
and why many countries now include octopuses in animal welfare protections for

research.

s us to break apart everything we think we k

@lgen(}e. Its distributed nervous system, semi-i

s, rapid camouflage, and proven problem-solv

them to our own, we gain a clearer pict

like across the tree of life.
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6? LESSON OBJECTIVE
LESSON OBJECTIVE P‘
In this lesson, you will analyze how the octopus's unique
body structures — including its distributed nervous
system, three hearts, and specialized skin cells — work
together to support its life functions and behaviors. You

explain how complex intelligen

Unlike humans, an octopus keeps
two-thirds of its neurons in its arms

completely different biologi

a re C‘

t th
If.
gSLB; NGSS MS-LS4-2; TEKS §112.18(b)(11)(A)

— each arm can sense, react, and
move semi-independently of the
central brain, though the arms
and draw themselves are not conscious or
self-aware,

connected in a

conclusio bout the nature of

* Analyze

Goal: Students will analyze how the octopus's distributed nervofis s and
specialized structures provide evidence for convergent evolution and challenge human-
centered definitions of intelligence.

Explanation: Analyzing requires students to break down complex information into parts
and examine how those parts relate to each other and to broader concepts. Here,
students compare biological systems, interpret experimental evidence, and dr.

00‘“

about structure, function, and evolutionary patterns

facts to building a deeper understanding of v@
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APPLICATION QUESTIONS

h Q‘\v
QQQP?’AMN

Read each question caref wvidence from the article to support your thinking, and write your

answer in complete sente

1. An octopus arm that has been severed can still reach, grasp, and respond to stimuli
trate the difference between a

distributed nervous system and a cent ous m? What does this tell you
about how the octopus's body st S Q i6n?
Think about: Think about 2 5 1 0, us are located compared to where
dgVh 0€s i
nt

human neurons are,l e smea or an arm to process information on its own,
and how is th w“ arm can do?

for up to an hour. How does this behavior

2. The article states that octopuses and vertebrates last shared a common ancestor
over 500 million years ago, yet both groups evolved complex intelligence. What does
this pattern of convergent evolution suggest about the relationship between intelligence
and survival? Use specific evidence from the article to support your analysis.

ivili@ at

might intelligence keep evolving independently? What $
\ \‘ )

t: Think about what convergent evolution means — two separate lineages
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3. Octopuses are colorblind, yet they tie textures with remarkable
precision in under 200 milliseconds. Ana ee types of skin cells —
chromatophores, iridophores, and papi &

p 1

why the hypothesis about light-sensi

together as a system, and explain
ns in the skin is significant to our

understanding of how octopus structures function.
Think about: Think about what each type of skin cell does on its own, and then think about what

they accomplish together. If the skin can sense light independently of the eyes, what does that
suggest about how the octopus's body is organized?

®

3\
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3

\

G:
g\ umber of 1
e hearts

N

DATA TABLE & ANALYSIS

Study the data tabl

octopus nervot

Support your ar

f the human and
estions that follow.
e from the table.

structures of humans and oc
support complex behavior
findings described in th@&le

information to S

organisms.

Experiment: Scientists have comp

ared
top n
e

ous systems and biological

ifferent body plans can
elow is drawn from research
on@ct biology and cognition. Use this

an (N/A)

~86 billion

Nearly all in

Neuron

o e o brain and spinal
distribution

cord
Centralized

one — limbs

ro le
anh a€30 follow brain

commands

Oxygen-carrying
molecule in
blood

Hemoglobin
(iron-based)
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Octopus (N/A)

r@a‘es to function in two very different \
<
Functional Si ceV(N/ ?‘
A) 6

o Reflects overall@erv
~500 million ;
system c@

1/3 in central brain; Determines whether control
2/3 in arms is centralized or distributed

Affects how quickly and
Distributed independently body part

n

o\
O
i ions
G
@ o gills; one
u e rest of the body
?%er works better in cold,
¥ @ low-oxygen deep-ocean
% environments

Each arm processes

and reacts aiti

independently

Page 9
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Feature (N/A) Human (N/A)

. ?,\v
D

A)

. y Faster than a human blink;
Skin color- nder 200

N/A e used for camouflage and
change speed milliseconds o
communication
Last common . Indicates intelligence evolved
) Over 500 million ]
ancestor with N/A independently along separate
years ago .
humans evolutionary paths

ses. How does the octopus's
tage that a centralized

1. Compare the neuron distribution i d oct

distributed nervous system give j m c

system like the human ne \ n :
« ’

o
QD 1

odtopus uses hemocyanin instead of hemoglobin to carry oxygen. o) e
le and the lesson, explain how this structural difference is an exa

structure supporting function in a specific environment.

)i
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3. The octopus and humans last share
yet both show complex problem-solving

relationship between brain structure a ‘Vt;%‘

support your reasoning.

ver 500 million years ago,
; at does this tell you about the
ce? Use evidence from the table to
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THE OCTOPUS — THE SMARTEST ALIEN ON EART “ E I HYPOTHESIS BUILDER

HYPOTHESIS BUILDER P

individual human faces, eir ironment quickly. Researchers want

a

to investigate w the nu
than in a cen in C E&n
ﬁ thout waiting for instructions from the brain.
mes and success rates when octopus arms n

Scientists have observed that octopusesfi distributed nervous system —
where two-thirds of their neuro r t ' ht arms rather than in a
central brain — are able to_so ble ' wing jar lids, recognize

neugons located in an animal's arms (rather
ependently and efficiently the animal can

|Gependent Variable C

What is the one factor the researchers are changing or comparing in this experiment?
Think about what is different between the two test conditions involving the nervous

system.

© 2026 Bohmi | For your classroom use only. Page 12




h ?,\v
?, \,
| Dependent Variable 6?>

What will the researchers measure or ob P&rmine the outcome of the
experiment? Consider what data they, w 1

ect to compare the two conditions.

If
Write the 'If' part of your hypothesis condMion being tested. Begin with 'If
the number of neurons distribut e uﬁ . and describe what is being

=P\ )
¥ X1
A

R ARCE
i v en' part of your hypothesis by predicting what will happen to x
ent variable. What do you expect the researchers will observe or e as a
result?

\E\o‘“ Vow'

tific reasoning behind your prediction. Use w
ro

t
b%gervous systems, ganglia in octopus arms, an W idirm feu

ation independently to justify your 'Then' sta@ $\

5
S
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THE OCTOPUS — THE SMARTEST ALIEN ON EART 6 AIM-EVIDENCE-REASONING (CER)
CLAIM-EVIDENCE-REASONIN E

Phenomenon: Scientists studying octo ave observed that a severed octopus

arm will continue to reach, gras 0 @f{)r up to an hour after

being separated from the yﬁ s have demonstrated the

ability to unscrew jar li dividu Iman faces, and change skin color
~i;l ¥

and texture in il X@ @ll using a nervous system where two- \

thirds of the sa C i

s's

arms rather than the central brain.

gTvous system support its ability to survive and respond to its enyiro :
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Identify at least two specific pieces of scienti &nce from the lesson that support

rcuv sured in each example, and explain how

each piece of evidence connects to th cture of the octopus nervous system.

W

| Evidence

your claim. Describe what was obse

Reasoning
Using your knowled f h C latg function in living organisms, explain
WHY the distri sy %he octopus to behave the way it does. How \
does havi te In each arm — rather than relying entirely

g
e§ﬁ a functional advantage? Connect your reasopi
evwolution if applicable.

\C
\",
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CLOSE READING PASSAGE

ions that follow. U

organizes info

An octopus has approximately 50 i S — ghly the same as a dog. But
here's what makes it alien: on
brain. The other two-thi

its own cluster of

e'neurons are in the central

' teﬂ s eight arms. Each arm contains
ﬁ;glie ;that can process information and

n ntral brain. This is called a distributed

nervo ge, touch, and react to its environment on its

i endent agents working under one comman

direct move

scovered that if an octopus arm is severed, it will co ?
, and responding to stimuli for up to an hour. The arm i t 6
thinki nscious — it does not have feelings or awareness. What it is u
on,

in
@ ng sensory input and executing motor responses through its lcng3
hout any instruction from the brain. When a central brain sends a ge |

command — 'reach for that crab' — the arm figures out how to do it on its own,

bending around obstacles and adjusting grip strength without waiting for further
instructions.

1. Accordiig to the passage, what is a ganglion, and what role does it play in an

ocC ous sygtem? [Comprehension] '
\ \C s \C .
ba
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2. What happens when an octopus ar er g t 1s the author careful to
clarify about this behavior? [Comprehen ]>

3. Based on the passage, why might a dist@@buf8d nervous system be an advantage for
an octopus hunting prey in a compl ' t? idence from the text to
support your reasoning. [Infe € o

d \c‘ ’ .

4. The a ompares the octopus's arms to "eight semi-independent agents w

l@ commander." What does this comparison suggest about the re}e
b een the octopus's central brain and its arms? [Inference]

\ 32»\0‘“
W

S

Oy
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CASE STUDY P

Read the scenario below carefully. Then answer all three questions using evidence from the scenario

and what you have learned about octopus biology, nervous systems, and evolution.

Scenario: Dr. Reyes is a marine biologist st@@lying octopus behavior at a research

aquarium. She places a common oct she has named Ink, in a tank with
several sealed jars containing s d records how long it takes
Ink to unscrew each jar. Opgia i utes. By day five, Ink opens
the jar in under three miliu es otices that when she enters the

room, Ink swi t n her assistant — who accidentally
dropped a_ne e — enters, Ink retreats to a corner and

g session, Dr. Reyes watches Ink extend a sin

t ‘
m seems to navigate the space on its own. She also obse t}

noges t
'S s%hifts from smooth to bumpy in less than a second when place rﬁ
' of textured coral. Dr. Reyes is preparing a report arguing that In viors

provide strong evidence of both advanced cognition and a uniquely distributed

o retrieve a piece of shrimp. The arm bends
ppearing to look at it or adjust its body position. Dr.

body structure.

1. Analyze the evidence from Ink's jar-opening trials. What do the improving times

across fiv&#lays suggest about Ink's cognitive abilities, and how does this compare

w. ts hav:ﬁound in controlled octopus studies? ’
C: \\o
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2. When Ink's arm navigated the crevi yes suspected this was

ep
due to Ink's distributed nervous system. 1
nervous system explains this behavi xﬁ why

or, )V
human limb works. C

e structure of an octopus's
this is different from how a

3. Ink behaves differently toward Dr. Rey toward _her assistant, and Ink's skin
changes texture near coral. Analy h S 0 lé?rs together reveal about
how octopus body structures gup rv 101 ct this to the concept of
convergent evolution. \

(')‘ Q¢

N

®

3\
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MULTIPLE CHOICE

Read each question carefully and select the best answer from the choices provided. Each question has

[.)l".i[_‘_r"- one correct answer.

1. An octopus arm that has been severed continues to reach and grasp for up to an
b

hour. What does this evidence best suppor

the octopus nervous system?

@sensory input and direct
movement without the ce 1 6

The octopus ce ai to signals to the arm through the
bloodstream »

z@&nd capable of independent thought and decisi
6& controlled entirely by reflex arcs located in the spi

es and vertebrates last shared a common ancestor over 500 mi

Each arm has its own local

et both evolved complex intelligence. What conclusion can best be from this
evidence?

Octopuses must have inherited their intelligence directly from early vertebrate

ancestors.

ex intelligence can evolve independently along separate evolutionary
alled convergent evolution.
&evol\ies in animals that have centralized new%

c\f"‘
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3. Compare the human nervous syste eo ?0!3 system. Which statement
best analyzes a key structural difference @ad i n function?

Humans have fewer total neurcc topuses, which is why octopuses are
more intelligent overall.

Both humans and octopuses use a distributed nervous system, but octopuses have
more neurons in their spinal cord.

In humans, nearly all neurons are centralized in the brain and spinal cord, while in

octopuses two-thirds of neurons are distribudled across the arms, allowing each arm to

react independently.

Octopuses rely entirely on ovement, just like humans,

C
but their brain is located. e antle their head.
(O% \
4. Octopuses u 0 i & emoglobin to carry oxygen in their blood.
Analyzin
) <!
e 6
iy

nal e iE lw‘%ructure and function, why is this an advan
C g
] mo r%a ies more oxygen than hemoglobin in warm, oxygen-r
e
Q ocyanin is copper-based and works better in cold, low-oxygen @» nts

near the surface.
e the deep ocean.

Hemocyanin allows octopuses to breathe air directly, reducing their dependence
on dissolved oxygen.

Hemocyanin makes octopus blood lighter, which helps them swim faster to escape

o)
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5. In experiments, octopuses learned cre r%
the following best analyzes what this pattérn d

ter with each trial. Which of
emonstrates?

Octopuses have instinctive knoc how to open containers because they

encounter them in the wild.

The improvement over trials is evidence of learning and memory, not just random
trial-and-error behavior.

Octopuses can only solve problems when food is involved, showing that their

puses’ave a larger brain relative to

t
(o) g,ridophores, and papillae — work \
analyzing the role of each cell type help

intelligence is purely instinctual.

The faster unscrewing times pr

into its environment?

ol texture, iridophores control movement, an e E ?‘

body size than any other inve

6. Three types of ski
together in oct

11
m
explain

r
rol colet, ther producing a complete disguise.

AII? ell types produce pigment, and together they create a wider angw
e» an any single cell type could alone. g ‘

" Chromatophores show or hide color through pigment sacs, iridophores create

iridescent shimmer by reflecting light, and papillae change skin texture to mimic
surfaces like rock or coral.

Papillae detect light from the environment and send signals to chromatophores

% © RN\
GO X2

3
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iyi g an faces and behaved

antly. What does this evidence

o
»
7. Octopuses at a research facility rec di
differently toward people who had treat
suggest about octopus cognition? ‘ “

Octopuses have the same type Lcial brain structure as primates, which

explains their ability to recognize faces.

Octopuses can differentiate between individual humans, a cognitive skill that does
not require a large, centralized brain.

Face recognition in octopuses is purely i

tinctual and does not involve any form
of memory or learning.
This behavior proves that us

‘@ent than dogs because dogs
cannot recognize huma \ c
o \
8. An octopus' rch he 0]@ hen it swims, which is why octopuses prefer

crawlin st etail reveal about the relationship between
str a ?p ?‘
et & unnecessary for survival, so its stopping during swi gh 6
noveff e octopus. P
c circulatory system's limitation during swimming creates a funcg»
mene.

advantage that influences the octopus's preferred method of move

Octopuses evolved to swim primarily because crawling puts too much strain on all
three hearts at once.

The stopping of the third heart during swimming increases oxygen delivery to the

\¥% €° Q&
GO X2

3
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ﬁ&t-sensing proteins that allow

sis is correct, what would it

o
3

9. Scientists hypothesize that octopus a

it to 'see' color independently of the eye “

suggest about how octopuses achieve E

r matching despite being colorblind?

It would suggest that the eyes color information directly to the skin cells

through a dedicated nerve pathway.

It would suggest that color matching is controlled entirely by the central brain
using information from the environment.

It would suggest that the skin itself can gétect light and color information,

relying, solely on the eyes.
ébhnd and that earlier
» \

10. Marine bi a h. nding how remarkable octopuses are support
i 1Ch of the following best analyzes the connecti

the case * ‘
s are colorblind, they are especially vulnerable to h t E

ch d by ocean warming and need extra protection. 6
c puses' unique biological structures and demonstrated cu:)grnitivﬂn

allowing camouflage to be coordinated

It would suggest that octo

a
research on their vision e

be e importance of protecting them?

ecau

ities make
em scientifically valuable, and their loss to threats like habitat destru and
overfishing would eliminate an irreplaceable example of independently evolved
intelligence.

Octopuses should be protected mainly because they are the only invertebrates
capablegf learning, making them more important than other marine species.
- ation gfforts for octopuses are important primarily because they

e : Ei r humans in many parts of the world. e &
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TRUE / FALSE \ P

Read each statement carefully. Write T if the statement is true or F if the statement is false based on

what you have learned about octopus biology, nervous systems, and evolution.

1. An octopus has three hearts, and all three pump blood to the gills.

O True O False

2. Approximately two-thirds

than in its central brain.

O True 3]

‘@15 @aﬂ located in its eight arms rather
\C 3

Qontinue responding to stimuli because it is $ ?‘
) uv P ,

blabf 1? d€nt thought.
o
topus blood appears blue because it uses a copper-based molecule \Q
hemocyanin to carry oxygen instead of iron-based hemoglobin.

O True (O False
5. The faglathat octopuses and vertebrates evolved complex intelligence separatel
along t evolutionary paths is an example of convergent evolution. &

\ E.QO&QS can change both the color and texture of theis skl a tgﬁe‘gay
ft in under 200 milliseconds. e \

e a O True @ False
~
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7. Because octopuses are colorblind, s sts

O True QO False C»i

8. Research experiments showing that octopuses learned to unscrew jar lids faster over

ded that their skin cells play
no role in detecting light or color.

multiple trials provide evidence of learning and memory.

O True O False

9. Octopuses and vertebrates last shared on ancestor approximately 500 million
years ago, before complex brains e : é
O True O False co
(O3,
yﬁ\ octopus functions the same way as the

10. The distri e
centrali em’ an, because both systems produce intelligen
be 4 ?P

‘g

\ §3\°‘“
W

S

N\
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VOCABULARY \ P

distributed nervous system
A nervous system in which neurons ar ough
concentrated in one central brai oW i arts to process information
independently.
Explain in your own Q\

AR <
rve cells located in each octopus arm that can process senso »}6

ain!

te
&on and control movement without instructions from the central

the body rather than

ganglio
Acl
ifito

ain in your own words:

he
C 3
ec
in
\

&

le in octopus blood that carries oxygen and giv $ “

é} ng similarly to the iron-based hemoglobin in d. 0
ur own words: \ C
e q \C 4

>

© 2026 Bohmi | For your classroom use only. Page 28



convergent evolution

A * A
%
?‘3(»

The process by which two unrelated spe ntly evolve similar traits or

abilities, such as complex intelligence lo separately in octopuses and
vertebrates.

Explain in your own words:

chromatophores

Pigment-filled skin cells in octop l® @ct to show or hide color,

playing a key role in rapid u : 0

Explain in your own mﬂ c
% \>°

iri h

Spegiali:

cells in octopuses that reflect light to create an iridescent shi mP
nt
a

ng to the animal's complex camouflage display.

\C°

in in your own words:
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A * A
%
?}fgh

The mental processes involved in gainin d understanding, including

problem-solving, memory, and recogniti w scientists study in octopuses through
controlled experiments.

Explain in your own words:

neurons

Specialized cells that transmit i ati (0 ervous system; an octopus
has about 500 million, with t ca s rather than its brain.
Explain in your own wﬂ

AR

ca fl g?%e

The abili n octopus to rapidly change both the color and texture of its s%

ifito 1 rroundings, controlled at the level of individual skin cells.
ain in your own words:

\ 2‘;\°‘“
W

S
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o™ Q N\
~
THE OCTOPUS — THE SMARTEST ALIEN ON EART 6E EXIT TICKET
EXIT TICKET \ p

Answer both questions below in 1-2 sentences each. Use evidence from the lesson to support your

answers.

1. An octopus has two-thirds of its neurons distributed across its eight arms rather than

in its central brain. Analyze how this distributeé@inervous system helps explain why a
severed octopus arm can still reach I ects ofifits own.

\C -
2.
a 0 rﬁ
con geit 1

@st shared a common ancestor over 500 milli
volved complex intelligence. Analyze what this patte

suggests about intelligence as a biological solution.

A
Q-
"

3

© 2026 Bohmi | For your classroom use only. Page 31



An octopus changes its skin color and texture in milliseconds using specialized cells called
chromatophores, iridophores, and papillae — all without a centralized command.
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Unlike humans, an octopus keeps two-thirds of its neurons in its arms — each arm can sense, react,
and move semi-independently of the central brain, though the arms themselves are not conscious or
self-aware.
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The Octopus —
CROS

ggzﬁ?i'

OWN

ACROSS (

1.

Specialized skin cells in octopuses that reflect light to 2. A nervous system in which neurons are spread throughout

create an iridescent shimmer, contributing to the animal's the body rather than concentrated in one central brain,
complex camouflage display. allowing different body parts to process information

Tiny muscle-controlled bumps on an octopus's skin that independently.

can change texture to mimic surfaces like rocks, coral, or 4. Specialized cells that transmit information throughout the
sand. nervous system; an octopus has about 500 million, with two-

The ability of an octopus to rapidly change both the color thirds located in its arms rather than its brain.

and texture of its skin to blend into its surroundings, igment-filled skin cells in octopuses that expand or contract
controlled at the level of individual skin cells. 0 show o e color, playing a key role in rapid camouflage.

A cluster of nerve cells located in each octopus which two unrelated species independently
can process sensory information and conta@hm ilar traits or abilities, such as complex intelligence

or, functioning
slobin in human blood.




C

v 0 U s 5§ ¥ § T E M Y

I B U T E

S T R

\ Yt \ Yl
& mw%&m“
P

X ¥ B G K P P U A D J 0Q

G

F 8 B V Y I 6 X
T

H

A

N B R J R W I

U T I

P R X T W A 2 T B P

T

I R A L R G O A

T

™ B O X B

M U M R F Y M Y

E

P W E Y P

iz,

N E U R O N S X E J J T K V P E

I

K

T

G X 0 F V A U E R Y Q0 0

W J DD V A J V 5 0 Z

N\
<!

S

=

O N O U U X b
O H h H Z2 B O 4 v
¥ h Ao zZ2Z +H O [\ = Jc
E m un O @m O O m @m o m O M
m X A H M X A& & A H a4 4d <
Z H Db B BH E O P N E B H D
4 0 m b 2 o =2 @ m X o o@m oo
A O O 4 » »w O Z D MFM H E OE
wn > O w ®M =z b E B X D =
[ 1 o U b > BH H h Z m
RRYQACYCFAFV
GLCZWTCXH
m ® ¢ & H o n > a o
(TR E@!LQTDNK
o ™ \VRZQTV
APE‘ N N g E M
2 =2 A b erfru
O N A =Z H bxGEw
¥ =2 U O U ?.._on
=0 > v o fM(uK
U A B N DO =z 60N
< M H h » m D z
B Db > B M O O Khx
> b O X b O >

¢
v

H

F C X V E N B B

H X ¢ vV R C U M G A W E F X M Y

© 9 2 R M P W

H €& I

iz,

© Q T I X R O K Q 6 M T E 2

N F N J J E G T

I

Y A N

R U O N O M K V H E M O C

J Z € C F Z

I

M R V R F T ¥ E H 8§ J L L E T H

I

E

&

:

G (o] (o] D v E Z (o] R v A R E X H
I c F J N
C’

I
F G X F 0O N X Z 0 R C

Z A
H

L

00‘“

®

H R P
)
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iridophores
papillae

nition
camouflage
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convergent evolution
distributed nervous system

hemocyanin

chromatophores

ganglion

neurons



