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Research on cephalopod neurobiology suggests that

an octopus has roughly five hundred million neurons.

(a) What makes this system extraordinary is where
many of those neurons are located. More than half are
(b) scattered throughout the arms rather than gathered
entirely in the central brain. Each arm contains networks
of nerve cells capable of controlling complex movements
and (c) responding to sensory input locally. This means
that many actions do not require detailed instructions
from the brain (d) itself. Instead, the arms function as
highly capable extensions of the nervous system that
interact with the environment directly. Marine biologists
studying octopus behavior (e) has shown that this allows
the animal to collect chemical information through

touch. In practical terms, an octopus can virtually taste

what it touches.
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Research on cephalopod neurobiology suggests that an

octopus has roughly five hundred million neurons. What
makes this system extraordinary is (A)

many of those neurons are located. More than half
are scattered throughout the arms rather than gathered
entirely in the central brain. This means (B)
many actions do not require detailed instructions
from the brain itself. Instead, the arms function as
highly capable extensions of the nervous system that
interact with the environment directly. Marine biologists

studying octopus behavior have shown that this (C)

(allows /is allowed ) the animal to collect chemical

information through touch. In practical terms, an

octopus can virtually taste what it touches.

@ where — what — allows

@ which — that — is allowed
(3 where — what — is allowed
@ where — that — allows

(% which — what — allows
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Research on cephalopod neurobiology suggests that

an octopus has roughly five hundred million neurons.

What makes this system (a) extraordinary is where
many of those neurons are located. More than half are
(b) scattered throughout the arms rather than gathered
entirely in the central brain. Each arm contains networks
of nerve cells capable of controlling complex movements
and responding to sensory input locally. This means that
many actions do not require detailed (c) instructions
from the brain itself. Instead, the arms function as highly
capable extensions of the nervous system that interact
with the environment (d) indirectly. Marine biologists
studying octopus behavior have shown that this allows
the animal to (e) collect chemical information through

touch. In practical terms, an octopus can virtually taste

what it touches.

@ (a) @ (b)
® (0 @ )
® (e)
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Research on cephalopod neurobiology suggests that
an octopus has roughly five hundred million neurons.
What makes this system extraordinary is where many

of those neurons are located. More than half are (A)

(scattered / restricted ) throughout the arms rather than

gathered entirely in the central brain. Instead, the arms

function as highly capable (B) (extensions / exclusions )

of the nervous system that interact with the environment
directly. Marine biologists studying octopus behavior
have shown that this allows the animal to (C)

(identify / deflect ) chemical information through touch.

In practical terms, an octopus can virtually taste what it

touches.

@ scattered — exclusions — identify
@ restricted — extensions — deflect
(® scattered — exclusions — deflect
@ restricted — extensions — identify
® scattered — extensions — identify
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Research on cephalopod neurobiology suggests that
an octopus has roughly five hundred million neurons.
What makes this system extraordinary is where many
of those neurons are located. More than half are

throughout the arms rather than

gathered entirely in the central brain. Each arm contains
networks of nerve cells capable of controlling complex
movements and responding to sensory input locally.
This means that many actions do not require detailed
instructions from the brain itself. Instead, the arms
function as highly capable extensions of the nervous

system that interact with the environment directly.

@ simplified
(3 scattered
® limited

@ vanished
@ isolated

Research on cephalopod neurobiology suggests that
an octopus has roughly five hundred million neurons.
What makes this system extraordinary is where many of
those neurons are located. More than half are scattered
throughout the arms rather than gathered entirely in
the central brain. Each arm contains networks of nerve
cells capable of controlling complex movements and
responding to sensory input locally. The suckers lining
each arm play an important role in this process. These
structures provide strong grip but also identify chemical
signals on surfaces they contact. This allows the animal to
collect chemical information through touch. In practical

terms, an octopus

O lacks the ability to sense the environment through
its skin

@ uses its suckers only for physical attachment to
surfaces

(® cannot process any sensory information without
brain signals

@ relies solely on its central brain for all movements

® can effectively taste what it touches
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Research on cephalopod neurobiology suggests that
an octopus has roughly five hundred million neurons.
What makes this system extraordinary is where many

of those neurons are located.

(A) More than half are scattered throughout the arms

rather than gathered entirely in the central brain.

Each arm contains networks of nerve cells capable
of controlling complex movements and responding
to sensory input locally.

(B) This means that many actions do not require

detailed instructions from the brain itself. Instead,

the arms function as highly capable extensions
of the nervous system that interact with the
environment directly.

(C) The suckers lining each arm play an important role
in this process. These structures provide strong grip
but also identify chemical signals on surfaces they
contact, allowing the animal to collect chemical

information through touch.
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These structures provide strong grip but also identify
chemical signals on surfaces they contact.

Research on cephalopod neurobiology suggests that an
octopus has roughly five hundred million neurons. What
makes this system extraordinary is where many of those
neurons are located. @ More than half are scattered
throughout the arms rather than gathered entirely in the
central brain. @ Each arm contains networks of nerve
cells capable of controlling complex movements and
responding to sensory input locally. ® This means that
many actions do not require detailed instructions from
the brain itself. @ Instead, the arms function as highly
capable extensions of the nervous system that interact
with the environment directly. The suckers lining each
arm play an important role in this process. & Marine
biologists studying octopus behavior have shown that
this allows the animal to collect chemical information

through touch.
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Research on cephalopod neurobiology suggests that
an octopus has roughly five hundred million neurons.
What makes this system extraordinary is where many of
those neurons are located. More than half are scattered
throughout the arms rather than gathered entirely in
the central brain. Each arm contains networks of nerve
cells capable of controlling complex movements and
responding to sensory input locally. This means that
many actions do not require detailed instructions from
the brain itself. Instead, the arms function as highly
capable extensions of the nervous system that interact
with the environment directly. The suckers lining each
arm play an important role in this process. These
structures provide strong grip but also identify chemical
signals on surfaces they contact. Marine biologists
studying octopus behavior have shown that this allows
the animal to collect chemical information through
touch. In practical terms, an octopus can virtually taste

what it touches.

@O An octopus has about 500 million neurons in its
entire nervous system.

@ The suckers on an octopus's arms are used
exclusively for holding onto objects.

® Most of the neurons in an octopus are located
outside the central brain.

@ Octopuses can gather chemical data from the
surfaces they come into contact with.

® Each arm of an octopus can respond to sensory
input without the brain's help.
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Research on cephalopod neurobiology suggests that
an octopus has roughly five hundred million neurons.
What makes this system extraordinary is where many of
those neurons are located. More than half are scattered
throughout the arms rather than gathered entirely in
the central brain. Each arm contains networks of nerve
cells capable of controlling complex movements and
responding to sensory input locally. This means that
many actions do not require detailed instructions from
the brain itself. Instead, the arms function as highly
capable extensions of the nervous system that interact
with the environment directly. The suckers lining each
arm play an important role in this process. These
structures provide strong grip but also identify chemical
signals on surfaces they contact. Marine biologists
studying octopus behavior have shown that this allows
the animal to collect chemical information through
touch. In practical terms, an octopus can virtually taste

what it touches.

(@ The decentralized nervous system of octopuses and
its sensory functions

@ The physical strength of octopus arms and their
suckers

® The importance of chemical signals in marine
animal communication

@ The evolutionary process of cephalopod nervous
systems

® Comparison between the octopus brain and the
human brain
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Research on cephalopod neurobiology suggests that an
octopus has roughly five hundred million neurons. What
makes this system extraordinary is where many of those
neurons are located. @ More than half are scattered
throughout the arms rather than gathered entirely in the
central brain. 2) Each arm contains networks of nerve
cells capable of controlling complex movements and
responding to sensory input locally. ® This means that
many actions do not require detailed instructions from
the brain itself. @ Indeed, some species of octopuses use
ink clouds to escape from predators in the deep ocean. ®
Instead, the arms function as highly capable extensions
of the nervous system that interact with the environment
directly. The suckers lining each arm play an important

role in this process.
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Research on cephalopod neurobiology suggests that
an octopus has roughly five hundred million neurons.
What makes this system extraordinary is where many of
those neurons are located. More than half are scattered
throughout the arms rather than gathered entirely in
the central brain. Each arm contains networks of nerve
cells capable of controlling complex movements and
responding to sensory input locally. This means that
many actions do not require detailed instructions from
the brain itself. Instead, the arms function as highly
capable extensions of the nervous system that interact
with the environment directly. The suckers lining each
arm play an important role in this process. These
structures provide strong grip but also identify chemical
signals on surfaces they contact. Marine biologists
studying octopus behavior have shown that this allows

the animal to collect chemical information through touch.

The octopus has a (A) nervous
system where its arms can process
(B information and control movements

independently of the central brain.

@ integrated — emotional
@ centralized — chemical
(® decentralized — chemical
@ centralized — visual

® decentralized — visual
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Research on cephalopod neurobiology suggests that
an octopus has roughly five hundred million neurons.
What makes this system extraordinary is where many of
those neurons are located. More than half are scattered
throughout the arms rather than gathered entirely in
the central brain. Each arm contains networks of nerve
cells capable of controlling complex movements and
responding to sensory input locally. This means that
many actions do not require detailed instructions from
the brain itself. Instead, the arms function as highly
capable extensions of the nervous system that interact
with the environment directly. The suckers lining each
arm play an important role in this process. These
structures provide strong grip but also identify chemical
signals on surfaces they contact. Marine biologists
studying octopus behavior have shown that this allows
the animal to collect chemical information through
touch. In practical terms, an octopus can virtually taste

what it touches.

7|
L=

@ The total number of neurons in an octopus is
approximately 500 million.

® The majority of an octopus's neurons are
concentrated in its central brain.

(© Each octopus arm can manage intricate motions
without signals from the brain.

@ Octopus arms are unable to respond to local
sensory inputs.

® Suckers on the arms only serve the purpose of
providing a strong grip.

(® Octopuses are capable of sensing chemical signals
through their suckers.

Touching an object allows an octopus to perceive
its 'taste’.
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Research on cephalopod neurobiology suggests that an
octopus has roughly five hundred million neurons. @
What makes this system extraordinary is where many
of those neurons are located. More than half are ®
distributing throughout the arms rather than gathered
entirely in the central brain. Each arm contains networks
of nerve cells capable of controlling complex movements
and (© respond to sensory input locally. This means that
many actions do not require detailed instructions from
the brain itself. Instead, the arms function as highly
capable extensions of the nervous system @ that interact
with the environment directly. Marine biologists studying
octopus behavior © have shown that this allows the
animal to collect chemical information through touch. In

practical terms, an octopus can virtually (f taste what it

touches.

O @, ® ® @, d,®
® ®, 0,0 ® ,©
® ©,@
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Research on cephalopod neurobiology suggests that
an octopus has roughly five hundred million neurons.
What makes this system @ extraordinary is where
many of those neurons are located. More than half
are ® scattered throughout the arms rather than ©
gathered entirely in the central brain. Each arm contains
networks of nerve cells capable of controlling complex
movements and responding to sensory input locally.
This means that many actions do not require detailed
@ distractions from the brain itself. Instead, the arms
function as highly capable extensions of the nervous
system that interact with the environment directly. The
suckers lining each arm play an important role in this
process. These structures provide strong grip but also ©
ignore chemical signals on surfaces they contact. Marine
biologists studying octopus behavior have shown that

this allows the animal to (® collect chemical information

through touch.

® ®0,e ® ®@
® ®0© ® @
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Research on cephalopod neurobiology suggests that
an octopus has roughly five hundred million neurons.
What makes this system extraordinary is where many of
those neurons are located. More than half are scattered
throughout the arms rather than gathered entirely in
the central brain. Each arm contains networks of nerve
cells capable of controlling complex movements and
responding to sensory input locally. This means that
many actions do not require detailed instructions from
the brain them. Instead, the arms function as highly
capable extensions of the nervous system that to interact
with the environment directly. The suckers lining each

arm play an important role in this process.
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Research on cephalopod neurobiology suggests that an
octopus has roughly five hundred million (1)
What makes this system extraordinary is where many
of those cells are located. More than half are scattered

throughout the arms. These arms contain networks of

nerve cells capable of responding to sensory input locally.

The suckers lining each arm play an important role by
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Research on cephalopod neurobiology suggests that

an octopus has roughly five hundred million neurons.

What makes this system extraordinary is where many of
those neurons are located. More than half are scattered
throughout the arms rather than gathered entirely in
the central brain. Each arm contains networks of nerve
cells capable of controlling complex movements and
responding to sensory input locally. This means that
many actions do not require detailed instructions from
the brain itself. Instead, the arms function as highly
capable extensions of the nervous system that interact

with the environment directly.
('decentralized ) ( nervous )(_enable ) ( process )

('sensory )(locally )
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Research on cephalopod neurobiology suggests that
an octopus has roughly five hundred million neurons.
What makes this system extraordinary is where many of
those neurons are located. More than half are scattered
throughout the arms rather than gathered entirely in
the central brain. Each arm contains networks of nerve
cells capable of controlling complex movements and
responding to sensory input locally. This means that
many actions do not require detailed instructions from
the brain itself. Instead, the arms function as highly
capable extensions of the nervous system that interact
with the environment directly. The suckers lining each
arm play an important role in this process. These
structures provide strong grip but also identify chemical
signals on surfaces they contact. Marine biologists
studying octopus behavior have shown that this allows

the animal to collect chemical information through touch.

Due to its (1) neurons, an octopus can

process (2) information through its arms

without the central brain's intervention.
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[ Xt ® (e) has shown — have shown ]

[ME oilAd]

A2 (e)olth. (e)7F B0 & AL Marine biologists
studying octopus behavior (e) has shown that - o]t}. 5
0]9] 3A]-L Marine biologists(84)°] 1, studying octopus
behavior &= Fol& #ul= EHEAFY Eolrt. HvE <9
behavior(@4)ol &8 T4 SAFE 12 QF At} whabA has
shown & have shown & i1* o} i},

U2 = gt

- (@) What: #29] o7} H&= BAEEZ ol&x, H & ___
makes this system extraordinary ©] 017} #}4 Qoo g A
PAE ZEHe IANGAL what o] St

- (b) scattered: F#0] «ZojA Q> FHo|BR 4£59] 3A
EA7}E gt

- (c) responding: capable of F°l4] controlling ¥ and &
HEZ o]F= FYAItH

- (d) itself: the brain & Z=xsk= AANGAHE T AA)olot

the brain 0] @<=o|B & jtself 7} Hr}.
4. £ojo] PF5& AFote G HETAE2 0|0l I &
Bo| £Z+E B9l S HRE g & JA = AS R F

o]
AR

( =2 ® (A) where (B) that (C) allows )
[(HE affa]

AEL where - that — allows ©]t}.

(A) What makes this system extraordinary is ___ many

of those neurons are located. ¥ A2 F°J(many of those
neurons)? 5AHare located)& o 2k &A% Ho|ot. whehA
«ojfof] AsF=APE Kotz YEAF where 71 o] T1= BAPE
o] ¥oj7} "}t which & ZANEAIR 2H F doj whzl &2
o] Qlojof sta1, Qrof] APALE it

(B) This means ___ many actions do not require ---. means
9] EFoj7} H= PAEo|, F Ho] AR HF&HAT that
o] gt} what 2 F Aol oy EZoj7} whA 9lZ wjgt &t
(©) this ___

Holl 53 0] the animal ¥ 522 H0f to collect 7} JOEZE
5&H allows 7} %tHallow + H240] + toF8AD). +EH is
allowed Holl= 5307} & 4= it

A o] AAHE EESHA IEE A2 I RHAE T T

ofe]of gltfolc},

7t

rlo

M=

23-03 o3l ¥my (Z=Y) i)

the animal to collect chemical information.

[ Heh @ (d) indirectly — directly j

[BY ofia]

g2 (dol.

<7 ¥4 This means that many actions do not require
detailed instructions from the brain itself. Instead, the
arms function as - extensions of the nervous system that
interact with the environment ___. & 242 «Z2 Zz}o]
=9 AAE AX A g=th 11, Instead(HAIPDRE o]0jA]
= 42 Zo] AT A (directly)» FE&E3 = %ol
of gttt indirectlyFHH Ao 8)E 2H¥ HE AXohE %o| &
o] ¢ =87k FAith
U A= o] 9}

- (a) extraordinary(E83h):
Al.

- (b) scattered(ZoA): Hoj o} Bo] YA LI (rather than
gathered) 2 Ao HA 9t}

- (0) instructions(A|Al): HZEEH] FAIg A7} g gict
- (e) collect(2oth): £7t0 & 3}et JHE F3 gt}

A A, B2 B A s ARG, AFAQ ue &
¢ FZA 2 752t

A9 927} Eolsithe 314 A

23-04 o013 M= (253) 2424)

HMet: ® (A) scattered (B) extensions (C)
identify

(Mg offa]
AL scattered - extensions — identify ©]t}.
(A) More than half are ___ throughout the arms rather

than gathered entirely in the central brain. rather than
gathered(®0] Q17|¥rth=)et tixEojof StEE «&ojH gl
E(scattered)»0] Hr}. restricted(AEE)E throughout the
arms(Z AA o ZA)ex oA F=rt

(B) the arms function as highly capable ___ of the nervous
system. Zo] F#o] Qo] AAR #AZ5l FZFojBg T2 Al
7A3A 9] «@gH BB (extensions)»°|tt. exclusions(A<JE #)
2 Zo] A A A wRtHE o] =of 23} vidith,

(C) this allows the animal to ___ chemical information
through touch. B2 Fo] an octopus can virtually taste
what it touches(THA&= A& AHAA SHEThH7E e B 2 | 313t
BE «dofl=(identify)» Aot} deflect(RAU7HA steh= A
BE mgti= olzt #A) et

A 9 AHul o] FYY Ho BF B QU |Hrt= &
ZAA o &0 9t
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Hgh: @ scattered ]

[BE 4]

AFL scattered(E0]A)o|ct,

ZA: HIZt F rather than gathered entirely in the central
brain(3%¢9 el Z5F 2o 9l7|Ht=)o] §IZha ghdf Z29o] &
ot} &k o]ojZ| = Ao A «Zt Fo] ARFGS 21 AAE 7
A3} FZrE ARtk stEg, Fa2 T AA|of «Zojx» 9L
ojof gt}

oo A

- limited(A|?HED): throughout the arms(Z AA ] 2A4)e}t 2
7 et}

- isolated(ALHH): Fo] AFA 9 A2 AA= 0] 7|53t
= U3t oj 2.

-vanished(AFEH3l): o] AlRMAI A o] A& Alojd 4=
At

- simplified(@<=3H4): 232 29| A4 o] B3 F2AS
Alojgctar et

34 Agt o] FY9 Mo BF 2o 97| Bt & A9
£oA 9t}

)

Mg} ® can effectively taste what it touches ]

—

HE offA]
=2 «can effectively taste what it touches(¥HA|&= A& At
g 9HE 4= Qlthroltt.

<7 ¥4 These structures - identify chemical signals on
surfaces they contact. This allows the animal to collect
chemical information through touch. #@o] 22 HHI]
«3}et A5 >5 gohditt. 315t A3 & A Aok A2 AR v
(I3} 22 Ylo]2 2 | In practical terms(AA| & WolAH) 2
AEotd «fHA = AS wE b7 "t

o HA:

- BE FAQA 27 FY9| Wt oE3ith w
9] A A] glo] o]FojZlttal Frt.

- I EE B S FAok= 5ol itk To] 7z o A4 wt
St o

HEE Z¥o B v &th 832 grip 8 oYz} 318 4l
3 ZA%tcHbut also).

¥ 9] 413 glo]= ojH A R & X oHA] Rtk Ho| 7zt
Qo] F474 0 Z(locally) ¥H-g-gtcta Jch.

A AAR Dol Fol= A4lo] BHA= A A BHE

% 9tk

> oX

$7o]

i

rlo

23-07 &M g i)
(3200 —®—© )

RS=a P

AEE (4)-(B)-(C)oltt.

ol 2 BololAlE o 591 9] el 9T, SU HE
7 yrei5o] colelo] glutela SIS WAl

- (A): More than half are scattered throughout the arms -

2 «ojfof»of tfgt G (Fgt o] o] o) & HiE Eof. 012 2
9] AEof olojA &= A TEho|th

-(B): This means that many actions do not require detailed
instructions from the brain itself. ¢] This &+ (A)9] «Zu}t}
Aol 9lo] 4202 whggth= AMd S 7H 71t O A3t
o] AFA Y GAA R AT A et H gt

- (C): The suckers lining each arm play an important role
in this process. 9] this process & (B)2] «Zo] &7 3} 21 A
3&g5ke BArolnt. o] 3}t A E A F4o7 3}
S AR E B2 A1 o2 Edrh

(B)7F A 29 This 7} 7FZ «29] A1 %» o]of7]7} o} gl
1, (C)7F B A @9 this process 7} £21%] & 4= Qi

A (A) Ak o] 42 & HA o] €0l A 9t} B) oA W2 5
Zro] X9 AAIgE A& QR olA] ethe Rolth. O 4 2
o £70] &= o] o] oA Fa3F T Tt

(s )

[AE ofia]

g2 ®oltt.

ZFolZ B4 These structures provide strong grip but also
identify chemical signals on surfaces they contact.(°] 7
ZXESL oM B34 &l & 8 ot g W9 g As
= dopdltt)

- These structures(®] FREE)= B9 74|29 «E2»E 7}
gjAof gttt Fo|A 198 T2 ® HtE U #7449 The suckers
lining each arm(Zr Zofl 4]0 & Wyh)Eo|th

-® ¥ ¥4 Marine biologists - have shown that this allows
the animal to collect chemical information through touch
9 this & F01% 239 &g 45 E golll= S Ttk
ZFolzl EZo] wX| W this 7} 7422 iAol gict

- O~® A E w9 £x9 T 5HF QI Ao Yol B &
o|z}, o}z whgto] 1+ #] kot These structures 7} 7122 o
go] girt.

oA o] FRESS A% JAY S AT £ oz B W
9] 3}5t A5 ® ot

23-08 g YxI/BYR| (2i4)

HE: @ The suckers on an octopus's arms are
used exclusively for holding onto objects.

(A Al

AEL «The suckers on an octopus's arms are used
exclusively for holding onto objects.(&0] Zo] Wgto o g
A EAE 8= v &Q0th»oltt,

27 £%: These structures provide strong grip but also
identify chemical signals on surfaces they contact. &%
2 B8+ Y(grip)¥ otdzHbut also) 348}t 418 AA| = T}
exclusively(22A))7} o] &S MR FHP =1t

U2 Ax= 23 A3

2019 A1 A AA o oF 59 7}9] =10l It} — roughly five
hundred million neurons.
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. +719] tj%20] 2] 1 5o 9T — More than half are
scattered throughout the arms.
- ZF T 9 =3 glo] 77 4o wvEE 4 ok —
responding to sensory input locally / do not require
detailed instructions from the brain.

£ole 2= BHAA I8 ABRE S 4 Ytk — collect
chemical information through touch.

4 o] FREEE AT AL AFT ¥ ohie g B
9] g}t Ao Yot

23-10 =H/HIS/QX] (2{24])

HE: @ The decentralized nervous system of
octopuses and its sensory functions

(B oia]

AH2 «The decentralized nervous system of octopuses
and its sensory functions(F°19] BAtE A A} 1 32 7]
spolet.

29 55 w9 91A7}F Sttt — Ful o] o] Zof FoiA
UTHEAD) — Zo] ¥ 9] A A] glo] AAR FZo]3 Z3hrt —
ghgto] 3lok A5 5 A A= AS HEHHZ 715). «&
AHE A ZASY 2 715> F F& BT 2 AATE FA oIt
o A3

525 2177 A8} 34 W3} oloprlE gl

2ol W3} weo] B4 3: grip o] W oA 29 24
2 o] opujz} 41743} Hzbol e},

- golo] ot Qzke] ¥ Hlw: Q17ke) 1t koA g

g BE JAABOA 3 4B 9] Fa4: 38t Alzh =
GO e B, 527199 JAAFE thEA) v
s4: Bolo bR A1AASH 129 22 7]

)

22 2olo] 1ralo] Bel A ol Wo| 222 25T £
QIth: & 27]2 olojAle}. @ i o)4po] o] TojA AL —
@ "ot} 41770 9lo] FAFOoZ J-g — @ W2 &0 X
9 AAE Q= 1A g — ® WAl Fo] AFA Q] SFA =

AT AH AL
@ Indeed, some species of octopuses use ink clouds to

escape from predators in the deep ocean.(ZAIZ 4+ —“v'—

o] 22 AFoA] EAAES W3l HE T2 2HL «F

& 0] 83l Yot of2 3HAo|t}. Indeed E & Y LS '-;1‘?—1'
Fok= AT, AFAY 29| 3zt A7) gl

@F ¥H @9 «M9 AA7t 8 b4 ®9 Instead(HHAl
N «o] A Asz-ggrh 7t J3| ojojZict.

A AR R, 9B Ro] 22 AlgoA] AR EE gop}y]
A8l HE 15S A

[ Het: 3 (A) decentralized (B) chemical ]

(B ofia]

AL (A) decentralized — (B) chemical ©]t}.

Q9FE: The octopus has a (A) nervous system where its

arms can process (B) information and control movements

independently of the central brain.

(A) &A: More than half are scattered throughout

the arms rather than gathered entirely in the central

brain. #o] ¥3to] HolA i A glon® «FAHE

(decentralized)» A1 AloIt}. centralized(5Y AEH)+= At

o], integrated EFH)E «x|of] 2Ql» Z9] To|r},

(B) 274: identify chemical signals / collect chemical

information through touch. o] st FRE st

(chemical)» A®Xo|t}t. visual(A|ZF3])o]Y emotional(FAA)

AR 2o oA =t

_‘2.‘:" A4 centralized - visual, centralized - chemical
2 (A7} €813, decentralized - visual & (B)7} £3l9oH,

1ntegrated emotional 2 & t} E3c}.

A o= o] 39 Ho} ER Fe JRE Aot &

ZAZ AT 4= 9= AR AFAE 7HA 2 9

P3-13 27 xg (224)

(3200, @, @7 Yxlsm 22 )

B of&]

g2 0®, @, ©@°ItHET AR g A).

® 0] 79 tiF&E-2 59 ¥l 2o lth— EUX]. More
than half are scattered throughout the arms rather than
gathered entirely in the central brain.

@ Fojo] o a9l 77} Qo] uedt 2 gt} — B
2], #9] AAFWL responding to sensory input locally & 4
9IehL e

S © o] WHE oA oA BHE ou 2Qln — B
provide strong grip but also identify chemical signals.
UpelA = A,

- @ 739 £4= oF 59 7] — roughly five hundred million
neurons.

- © Z L ¥ A% glo] BT |FYS g 4+ Ut
— capable of controlling complex movements / do not
require detailed instructions from the brain.

® Bol&=wwo 2 315 A5 & AX| gt — identify chemical
signals.

EAE A 11 «gh»S 7 4 qltt — an octopus can
virtually taste what it touches.

A ® 7 RS Hol 2o (AR @ T2 77 dE

o §H&-5HA] Z3THAA) © Hi2 B8+ vt AATHAA).

o?-i @




G2 ©, ©°ltCEHd €4 A).

- @ distributing — distributed: F32 = AX|o «E X E o]
Y= ol AAR BAZME BEEA7)= Ao] ofHER &
59 IARA7} 9ok gt} H 9| rather than gathered(29 9}
7|RtHE HARAto| B 7 &g ghr),

- © respond — responding: capable of F°lA controlling
complex movements &} and & WE& o|&t}. HAA|A} of 9
F2jojo|2 g FYAt responding ©]°foF 2ttt

UmA = g}

- @ What: F0] 2] BAMEZ o] &1L, H Hof Foi7} w4 9]
o8& what.

- @ that: AI9A} extensions(EF)E & F2 A GAO]
3, ¥ At interact = B4F O F2 47) gt}

- ® have shown: $9°] Marine biologists(&5)0l| @& B4
Ak

- (D taste: 2BAF can H9 ALY (virtually &= FA}).

A o] Ayl o] 42 T AAof BxEo 91, 7 Fo= &
A3 FAAE Alofsta 7 d=o FA2FH o R W3 £ Q=

A737ol At

(=200, @7t 2 2xy )
(B 4]

AE2 @, @O|THEWS FHHT A).

- @ distractions — instructions: 2+ <@ 20| &9 Z]A|
£ Za 2 1A gethE s8oltt v H Instead(HAloN) 2
o] Ay Fs g3ty oojRBR "Q Gl A2 ¥ «X|A|
(instructions)»©]t}. distractions(FE X gl= A)+= Y7}
Zof] BYj= Aol € 4 gl

- © ignore — identify(detect): B}2 ¥ &4 A this allows
the animal to collect chemical information through touch

27 deh. 35 A5 S GASE 38 FuE 2L 4

but also Foll& grip o «H&]x| &> 7]50] Sfof stnz «o}
Ytk 7} gt

U 2= o gt}

- @ extraordinary(5¥3%), ® scattered(EolF), ©
gathered(®Q] — rather than 2 & ®%} H=), ® collect(®
o).

4 ol B2 F&0| ¥ AAZHE Q] A AAE Q2
olA] etk Foltt, o] IREEL R A S 5T B

ohe g Hwo] 315} AT E Fohie},

23-16 o IHMT| (M=)

Qo 1. them — itself
2. to interact — interact

S ol &l

9 X2 F Zdojtt.

1. detailed instructions from the brain them — itself 2 1
Zth. 9] the brain & « 1 AAPE FZx5t= AN GA 2+
glo]t}. the brain & @4 AFEC| B R jtself 7} ¥t} them
B4 2247 g)gAtet the brain & &2 4 913, AXAL from

—

lo nx

9] BFo]x o]u] the brain 22 YA AUt}

2. extensions of the nervous system that to interact with
the environment directly — that interact 2 12t} that &
A1) A} extensions & W F4 FANEA|nZE, A A <
o= FBAt &of gt tofgAHto interact)= A AHEE
AL 4 Q. A3PAL extensions 7F BEFO0]|E R interact 1H
2 &t

A 1. o] B2 5&0] X I AAZREH Y A AAE E
82 314 =tk olt} 2. B4, 22 3 A H 5%
&k, A8A 9 S F5e SHAR 75T

23-17 22 Wzt &AM (\2E)

[ EEOL: (1) neurons (2) chemical ]

(Mg aiA]

(1) neurons (2) chemical

(1) 274: an octopus has roughly five hundred million
neurons. B2 T3 B394 those cells(I MZS)2 thA] gt
oug wIZkE <417 N&E», & neurons °|t}. £E A= ti4
olmg EgE &

(2) 2A: These structures provide strong grip but also
identify chemical signals on surfaces they contact. Eo]
P AN dohgl= 415 «3F8H(chemical)» AlZo|th 2
O] AEZWA = A& FEhe 38 A% A oA Y2t
A ZoloAlE 2 59 7R (1=l 9t o] AlA”S &
SHA e AL I AEE F 22 71 ot Jrifolr}. -
Zk Fof] £X]0] Q&= W2 B 1Y ()33} 45 gohd
o2A FQ3% I Tt

23-18 =A g9t (\z3)

DHeolk What makes this  system
extraordinary is where many of those neurons
are located.

RSI= P

EEol What makes this system extraordinary is where
many of those neurons are located.

- F0] «o] A|AHE B TIEE 22 APALE ZE3 T
ANEA what 2 A Zst= HAFEo|th: What makes this
system extraordinary. what 20| Fojojd o= HFsinz2
A is oltt.

- make + 5&0] + FEANFZZA Hol): makes this system
extraordinary.

- Hol «I RHE F U2 77t o™l Yl=7b & oA where
7} o]l Y ERoIth HHYEES Q&AL + FOo| + F
Ab» 0]4=0]B 2 where many of those neurons are located
2 &tH(where are many of those neurons located & &%
o).

- 139o| & «15%0] oju» 2HS A7}

oA o] A|ARS EHSHA WIE= AL 1 wHE 5 B2 47t
ojtjoll YA 1ot
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O AIAEE SO0l6tA 2EE= 22 1 wEls & B2 =/t 0LI0f

DHEOL The decentralized nervous system
enables octopuses to process sensory
information locally.

[AE ofa]
ZHEol The decentralized nervous system enables
octopuses to process sensory information locally.
29 FA = AN AR A 980 Eole I FEE ZojA
24402 AZgtholt. fralo] o] FoiA slrke AL
QN ol 9] 24| glo] F2sh MR ARE T B
o7 Btk
Fo]Z o] decentralized, nervous 2 F°] The

decentralized nervous system & W=t}

- enable 2 «enable + BA0] + toREAHAH~7} & 4= A 8}
oy LEOZ X3 Fo]7} 40| & enables & HMET}
- process sensory information locally & 29] responding
to sensory input locally & FA&0l ©A v Edo|t}.
oA BAbE A A= Bt A4 ARE F4ZH 0 AT 4
UA & Frt.

23-20 9% M2 (M=)

[ meHErot: (1) scattered (2) chemical ]

(B ofi&]

(1) scattered (2) chemical

Q9FE: Due to its (1) neurons, an octopus can process (2)
information through its arms without the central brain's
intervention.

(1) 27: More than half are scattered throughout the arms
rather than gathered entirely in the central brain. F8&
Juj= FGAF AHElo]| B2 Z9] scattered(Eo]A)E IHE &
t}. o] Fof| «&ojA» 97| o] ¥ glo|k= Fo] AT &
9lth= Q17 QKR 9] Due to & Wrh.

(2) 2A: identify chemical signals / collect chemical
information through touch. o] 2 g|3l= JHE «3ksh A
Hojt},

A EojA = Fd d&o), o= 399 7t ANAdsHA &
ol & 5ol e HRE AT 4
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