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Scientific classification

Kingdom:Animalia

Phylum:Mollusca

Class:Cephalopoda

Subclasses: Nautiloi
Coleoidea
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* A cephalopod is any member of
the molluscan class Cephalopoda

* These exclusively marine animals are

characterized by bilateral bogy S\ 1;%
a*m*

prominent head, and a set |
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of arms or tentacles (Mlar h r £ ts)

Fishermen sometimes ca th sh,
referrlnitO their commﬁn*a -~t ""A =
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* The study of cephalopods is a branch
of malacology known as teuthology:

* Cephalopods became dominant during
the Ordovician period, represented by
primitive nautiloids.

. About 800 living species of*epﬁ“al oS
have been identified. Iv&o |m|t)cmrtéiqtQf PN
extinct taxa are . *;\
the Ammonoidea (ammon

<
Belemn0|dea (belemn f g
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A pair of Sepia
officinalisin
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* There are around
800 extant species of cephalopod,
although new species continueto '
be described. An estimated |
11,000 extinct taxa have begnyf ?&
described, aIthougﬁge SQf

bodied nature of cepk s\
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means they are noge@@l\g‘ o 4 {

- fossilised. L
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* Cephalopods are found in all the oceans
of Earth. None of them can
tolerate freshwater, but the brief ,
squid,Lolligunculabrevis, found % B

in Chesapeake Bay, may be a notqble

exception in that it toIerates?q’racI*T* \z
water. e 2a
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Nepyous system and behavior

Anoctopusopeninga |
container with a screw ¢ |
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* The nervous system of cephalopods is the
most complex of the invertebrates. and
their brain-to-body-mass ratio falls
between that
of endothermic and ectothermicvertebrat =
es.The brain is protected in " N .

a cartilaginous cranium. - \ & aﬁ\"\f
* The giant nerve fibers O‘I"Fﬁe cep‘h{ od " 8
mantle have been widely r.many <
o S - v -

years as experlmental
A|n neurqphvsmlogv
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 Some cephalopods are able to
"fly" through the air for distances
of up to 50 m. While cephalopods
are not particularly aerodynamlc
they achieve these impressive: %‘ e
ranges by jet-propulsion; water .
continues to be expelled.from the
funnel while the orga?n);s[n is in the *
air. e
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Senses

* Cephalopods have advanced vision,can
detect gravity with statocysts, and have B
variety of chemical sense e

organs. Octopuses use their tgmtaf‘leg t
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Cephaloped eye and moll USC eye
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* The primitive nautilus eye functions

similarly to a pinhole camera.

Most cephalopods rely on vision to

predators and prey, and to communicate
with one another.Consequently, "N

cephalopod vision is agy&e: tralmnﬁ\ ,\’

experiments have shownthat % ., =
the common octopus can distinguish-the”

brightness, size, shape, and '
vertical orientation of oﬁja‘c
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 The morphological construction gives
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cephalopod eyes the same performance
as sharks'; however, their construction
differs, as cephalopods lack a cornea, and
have an everted retina. Ceph%lopods' eyes Tt
are also sensitive to the glane \ a’\'
ofpolarization of Ilght Smﬂpnsmgﬁ/\
their ability to change color=a

octopuses.and most

cephalopods are color b md
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Most cephalopods

possess chromatophores - that is, .
coloured pigments - which they can use |n |
a startling array of fashlons#As well a -
providing camouflagewlth th g\r es * « .
background, some cephal '
blolummesce sh| '
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Coloration

* Cephalopods can change their colours and
patterns in milliseconds, whether
for signalling (both within the species and
for warning) oractive camouf)gge*asgh%
chromatophores are expanded or .} *‘
contracted . Coloration [i‘typlcan;‘
stronger in near-shore spe ies thaN ose~
living in the open ocean, W funct on Y

tend to berestricted to Qﬁﬂu *

ca mouflage
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* With the exception of the Nautilidae anc
the species of octopus belonging to

the suborder Cirrina, al known % LI,
cephalopods have an ink sac,\yvhu*

be used to expel a cIoQ‘DPbI dark#nk\to\ DY '
confuse predators. ThlS 5ac. IS a mhg a
bag which originated ¢ % -: ~1;f
the hmdfgut It Iles benaaﬁi !Ehesgu o
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Cipcalatory system

* Cephalopods are the only mollusks
closed circulatory system. Coleogs have -
two gill hearts (also known as branéggl"x.,
hearts) that move bloogthrough%a

capillaries of the glll mﬁng|e SV tex ic
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Respipation

 Cephalopods exchange gases with the
seawater by forcing water through their
gills, which are attached to the reof of the
organism. Water enters the mant,ge QW% s
on the outside of the glﬂs, and ‘gbe \ G T 48
entrance of the mantle cav1ty close ~

* When the mantle contracts, water | |§

forced through the gills, sghach@e »
between the mantle cawty " A1e o~




Locomotion and buoyancy
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* Since the Paleozoic era, as competition
with fish produced an environment where -
efficient motion was crucial to survival, o
propulsion has taken a back role,
with fins and tentacles usedég
steady velocity
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Nautilus belauensis seen
from the front

Early cephalopods are thought tﬁ | x,
produced jets by draW|@g thelr\*bc?gd
their shells, as Nautilus‘does to&a\
Nautilus is also capable of ere

by undulations of its funnel; this sI wer _f
flow of water is more s«éﬁl’ﬂéd to'the
‘ext(actlon of oxygen from  the wat |
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Head appendages

« Cephalopods, as the name implies, have
muscular appendages extending j{om
their heads and surroundingtheir
These are used in feedmg,\mobﬁlty,\ar\da«r
even reproduction. In cﬁlds the%
number eight or ten. Decapods ;
cuttleflsh and squid have f*‘t/@ pq,lrs.*
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* All living cephalopods have a two-
part beak; most have a radula, '
although it is reduced in mosty ’
octopus and absent alto é\i ery * e

inSpirula. They feed by.capturing "

.' d§ it
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Radulo

 Radula In cephalopods
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* The cephalopod radula consists of
multiple symmetrical rows of up to nine |
teeth — thirteen in fossil classes. The organ =
is reduced or even vestigial in ce&aln 4 L
octopus species and IS abse n Spirulga. %
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Excpetory system

Most cephalopods possess a single pair of

large nephridia. Filtered nitrogenous
waste is produced in the perlcard_%al caV|ty
of the branchial hearts, each-of whict ;5,
connected to a nephrldlw by a\‘n?ﬁr
canal. |

bladder-like renal sac, a@dga&so ;es@r |
excess water from the filtrates= Lo
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Reproduction and life cyele

- Female Argonautaargo with eggcase and
eggs
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A specimen of the
same species

exhibiti ng#el ongation,
of the penisto gz nin

I S



http://en.wikipedia.org/wiki/File:Onykia_ingens_with_non-erect_penis.jpg
http://en.wikipedia.org/wiki/File:Onykia_ingens_with_non-erect_penis.jpg
http://en.wikipedia.org/wiki/File:Onykia_ingens_with_erect_penis.jpg
http://en.wikipedia.org/wiki/File:Onykia_ingens_with_erect_penis.jpg

Phylogeny

 The internal phylogeny of the =4
cephalopods is difficult to constrain; many
molecular techniques have been adopted,

but the results produced are™" *x« *‘,«%’
conflicting. Nautilus ten@s to be\‘ \» ® ol _

con5|dered an outgroup‘ -

to other squid; however m,,one anal
the nautiloids, octopus éfri‘&f uff‘n p ot

as a polyto-

3/ e
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Embrsfology

* Cephalopod eggs span a large rangef
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Evolution

* The traditional view of cephalopgtgl ko
evolution holds that they ev ed the v
Late Cambrian from ama

like ancestor with a curve

twegastrgpods (shalls) # * *'
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Taxonony

 Chambered nautilus (Nautilus pompilius)
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European squid (Loligo
vulgaris)
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