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Division Mollusca
Clase Bivalvia

Zona Adaptativa:

Marinos, algunos de agua dulce
Intermareales, zonas someras y profundas

Enterrados, perforaradores, adheridos permanente o
momentaneamente al sustrato,

Filtradores, detrivoros
15,000 especies descritas
Tamano: mma 1 m (150 kg)

Incluyen especies de importancia comercial: mejillones,
ostiones, callos, almejas

Algunas pueden ser plagas: el mejillon cebra y almejas
perforadoras de barcos
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Clase Bivalvia

* Conchas conectadas con una bisagra
flexible y uno o mas musculos
abductores

* Un pie musculoso

e Cefalizacion reducida (sin cerebro, ni
radula para alimentarse)

e Ctenidia o branquias grandes
 Manto grande

e Sin cabeza, pero con ojos
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Hinge piate (lgament
atachment area)

DORSAL

Teeth & sockets

Major features
of the bivalve shell
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exhalent
thyperbrascinzl)
chamber

visceml mass

] Maijor features
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of the bivalve body

famells
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lnmella



Division Mollusca

Clase Bivalvia Cuatro tipos de branquias
* Protobranquios — T%:Ef
Detrivoros A el
* La mayoria filtradores,
usan las branquias para - Foot
comer y respirar
e La filtracion necesita de Protobranch Filibranch

un proceso de seleccion
de particulas que ocurre
en las branquias y en
tracto digestivo

Eulamellibranch Septibranch
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Filtracion en Bivalvos

Filter

INH

EXH

Pseudofeces
Fecal

pellets
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Tipos de vida
* Enterrados
* Epibentonicos
— Bisos
— Pegados
— Descansando
* Barrenadores
* Pelagicos nadadores
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Clase Bivalvia

Tipos de vida
 Enterrados

siphons

Cardium edule is a
shallow burrowing

suspension feeder &
uses its short siphons to
draw in and expel water

Tellina tenuis is also a
shallow burrower. It is
a deposit feeder with
long slender siphons
which suck up water
and particles close to
the surface of the
sediment
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Tipos de vida

Water ' /

* Enterrados

Venus is a shallow burrowing

form with short retractable
siphons.

Water Internal view
of right valve
Sediment — -
e Mya arenaria is a
é”;ﬁ,’: ‘ sluggish bivalve
;"” o] which burrows quite
| ! deeply in firm sand
, or mud. Its long
N e S siphons can be
et retracted, but not all
the way back into the
Shell features N\ shell
(deeper f A
Shell Features (Sha||0w burrowers): f J ‘-‘
burrowers): |
. +* Generally more ‘ I\
* Equivalved elongate shells =
+ Thick(ish) valves « Some have
+ Adductor muscles gapes in the shell % v/
roughly equal in size commissure to Y
allow siphons to -
+ Commonly with remain outside
strong external when shell is Internal
ornament closed view of
left valve
+ Dentition
reduced
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iComo se entierran?
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Divi

el pie se ancla en el sedimento

’

Se abre la concha
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Divi

se extiende el pie con la contraccion de
los, incrementa el flujo de sangre

’

Concha abierta

/7

MUuUSCu




Mollusca

sion
Clase Bivalvia

Divi

El pie se ancla en el substrato, musculo abductor se

contrae, cierra las conchas y expulsa agua
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Divi

empujando la

El musculo retractor anterior se contrae,

concha hacia abajo
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4

Musculo retractor posterior se contrae

empujando hacia abajo el lado ventral.
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Tipos de vida

* Epibénticos
— Bisos

“La Naturaleza es un tesoro sin fondo en las estrategias de adhesion”  J. Herbert Waite
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Tipos de vida

ICOS

Epibént

— Pegados
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Tipos de vida

* Epibénticos

— Descansando
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Internal
view of
] ] gggég;)dactylus rv'glf"/te -
Tipos de vida
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° B d e | boring. It Hard toothlike
a r re n a O re S . _ ; - mechanically grinds protrusions on the
out a home for itself exterior of the shell
rasp into rock

Sucker disc on foot grips tightly to
the substrate during grinding.
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Tipos de vida

Ligament Beak Resilifer
Hinge 7 axis

B : —“” , Adductor
NN scar
2 |

Auricle

Adductor
(posterior) /-

Mantle

* Nadadores d

f Take-off o Landing
%
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Parasitize fish gills

Juvenile leaves
fish host

settles

Parasitic
Larva released
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Clase Bivalvia
Larva Glochidia
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Clase Cephalopoda

Zona Adaptativa |
« /86 especies descritas,; estimadas ~900
* Marinos y depredadores

Bentonicos o pelagicos; migracion
vertical

Intermareal a mares profundos (7000m)

copulan; desarrollo directo



Division Mollusca

Clase Cephalopoda

Tamanos:

Liocranchia Architeuthis



Cefaléopodo Ancestro Hipotético

shell
(cutaway)

siphuncle

camerae

. septum
anterior

(ventral) {/ P posterior
‘ : ; (dorsal)

anus

paired gills

mantle cavity
tentacle

Fig. 3.1 Reconstruction of an early cephalopod (after Yochelson et al. 1973).
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Clase Cephalopoda SQUIDS

. | w39
Posterior Tentacle &&

Color AP

surface

Anatomia
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Clase Cephalopoda

Anatomia
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Clase Cephalopoda

Modificaciones

* Concha: dentro del organismo o
reducida/ausente

* Pie, modificado en tentaculos y brazos
alrededor de |la boca

« Radula, modificada en pico y “lengua”

« Sifon muscular utilizado para
propulsion a chorro



Picos

Quitina
« Utilizados en

taxonomia

.. Radula with
fine teeth



Especializaciones de los tentaculos

® 8a 10 brazos
® 4 pares de brazos para alimentacién

® En la mayoria de los calamares:
otro par de tentaculos para cazar




Especializaciones de los tentaculos

* Tentaculos : ventosas

(+/- ganchos de quitina)

Hectocatilo: brazo
especializado para la
copulacion en machos




Sistema Nervioso

Gran cefalizacion

Fibras nerviosas gigantes

Ojos complejos

Copyright ©@ 2005 Pearson Edugtion, Inc. publishing as Benjarmin Cummings
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Clase Cephalopoda

Propulsion a
chorro

WATER
INTAKE

WATER INTAKE

RELAXED

MANTLE
CaviTY

APGRTURE/'/(—P .

FUNNEL TUBE

, of the squid Loligo opalescens Is shown In side
and cross-sectional views, The cycle begins with hyperinflation (2), in
which the ide diumeter of the mantle increases by approximately 10
percent compared with the relaxed state and the volume of the internal
cavily rises by about 22 percent. Water flows into the cavity through large
openings on cach side of the head, passing over the surface of the funnel
(horizontal section at left), a tisue structure that projects back from the
head. Alter cxpansion reaches its peak, the mantle contracts to about 7§
percent of Ity relaxed diameter (2). Pressure in the cavity rises sharply,
forcing the funnel against the mantle wall and sealing the water Inlets.
Nearly all the water (equivalent to about 60 percent of the relaxed mantle
volume) Is expelled through the narrow funnel tube in a powerful jet. The
mantle then refills to the relaxed level (J); further contraction might dam-
age soft internal organs. A single escape-jef cycle Insts for about a second
and may be repeated six to 10 times. When the squid is swimmmliag slow-
Iy, lts mantle contracts, without hyperinfiating, to about 90 percent of its
relaxed diamet .. opalescens, » common ltem in North American sea-
food markets, is typlcally 15 to 20 centimeters (six to eight inches) long.




Taxonomia

« Subclase Ammonoidea (extinta)

 Subclase Nautiloidea

« Subclase Coleoidea

— Orden Vampyromorpha

— Orden Octopoda
— Orden Teuthida

— Orden Sepioida
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Subclase Nautiloidea

Gran registro fosil: solo un
genero actualmente,
Nautilus

Muchos tentaculos sin
ventosas

Ojos pequenos

2 pares de ctenidia

2 pares nefridia

Solo en el Indopacifico
(300m)



Subclase Nautiloidea

e Concha con muchas
camaras

Shell divided by septa, with chambers
connected by the siphuncle

« Solo habita la camara ‘
mas nueva ﬁ‘
sislitiiel j ;‘;“\
;_lplllllce
«

Body

« Sifunculo - controla la
cantidad de agua en
camaras para ayudar
en la flotacion




Subclase Coleoidea

« 1 par de ctenidia
* 1 par de nefridia
* Saco de tinta

« Cromatoforos

* Ojos complejos
* Bioluminiscencia

e Sistema nervioso complejo



Subclase Coleoidea
Orden Vampyromorpha

* Vampyroteuthis
Infernalis

» ‘fosil viviente’
* 700-900m

» Adaptaciones a las
profundidades y
ZMO


https://www.youtube.com/watch?v=X8oWnbcLI40




Subclase Coleoidea
Orden Teuthida

Concha reducida (cartilaginosa)
Cuerpo elongado
Aletas

5 pares de brazos con un par de
tentaculos para comer

Ventosas con ganchos de quitina



Subclase Coleoidea
Orden Teuthida







Subclase Coleoidea
Orden Sepioida

Jibidbn, concha interna

Cerca de las costa en aguas someras,
bentdnicos

Comunicacion visual compleja

Cromatoforos: gran variabilidad y
cambios en los patrones de la piel



Subclase Coleoidea
Orden Sepioida










Cromatoforos

Cytoelastic
sacculus
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Subclase Coleoidea
Orden Octopoda

8 brazos (sin ganchos en ventosas)
Sin concha
Sin aletas

Sin tentaculos especializados para
cazar

~200 especies; la mayoria bentonicos



Subclase Coleoidea
Orden Octopoda

o

Co







Adaptaciones a mares profundos

« Gigantismo (en algunos casos)
 Grandes o0jos

* Ventosas modificadas

« Bioluminiscencia

« Tejidos gelatinosos (con iones de
amonio )

« Ausencia de sacos de tinta 'y
cromatoforos

* Reduccién de metabolismo



Adaptaciones a mares profundos
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Photo: Per R. Flood, @ Bathybiologica
http:/Avww bathybiologica.no



Adaptaciones a vida pelagica




Adaptaciones a vida pelagica

Transparencia




Adaptaciones a vida pelagica

lluminacion de fondo



Euprymna-Vibrio
Simbiosis

Bacteria bioluminiscente

Organo ventral que produce luz



Estudios geneticos sobre Moluscos

Giribet Halanych



Neocrania anomala
Lineus bilineatus
Phascolion strombi
’aragenl a limicola
!

Loxosomella murmanica
Xenoturbella bo Ln
Entalma tetrago

Pxﬁsel
Cadul ssubfu5|form|s
Dentalium jnae mcostatum
;lﬁstll;‘na rul fsc
abdus rectius
Antalis ;:u]’ebryklJ
Anllallsentalls .
el I!

Fode |um lobatum

a sp.

Epimenia sp.

Cellana mgvohnea(a
epe pSIs vitrea
hactodérma nitidulam

Scutopus ventr?hneatus

100 IE

95 100
100
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85
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ng]nlus scvoblculatus
Bathypolypus arcticus
Stauroteu is syrtensis
Vamp! yﬁ_teuthxs infernalis
Sepia officinalis
Heteroleuthls hawaiiensis
aeplola affinis

ossia palpebrosa
Janchla scabra

|osep|us Fygmaeus

mmastr ‘1‘( S bama
nupovnc

teuthis hoylen

Avc iteuthis dux

Lepidoteuthis grimaldii

Neotrigonia margaritacea

Margafitifera auricularia

Anodonta sp.

Cardita calyculata

Astarte castanea

Phaxas pellucidus,

Parvicardium minimum

Abra nitida

Dreissena po|ymorpha

Mya arenar

Corbicula

Chamelea striatula

Mercenaria mercenaria

Solemya velum

Nucula sulcata
Nuculana minuta

Yoldla limatula

Mylllus galloprovmc»alls

p
Os(rea edulis
Chlamys varia
le r|

Lepldo leurus cajetanus
Le (ochton ase ?J
Callochiton septemvalvis
Acanthochitona crinita
Crypm lax japonica
Tonicella lineata

Mopalia muscosa
Cryptochiton stelleri

L ew ilina antarctica
Chae opleura apiculata
Callistochiton antiquus
Ischnoc| non comptus
Lorica volvox
Chiton olivaceus

Alcadia dysonia
Theod?xus iluvsanhs
Nerita funiculat.
Ememnotrochus adansonianus
Perotrochus midas
Cocculina
Cyathcrmla natlcovdes

;?‘ressn yra? ilus
Bat margarites symplector
Diodora graeca
Haliotis
Lepetodrilus elevatus
Sinezona confusa
Micromelo undatu:
Pellodons a(romaculara
iphonaria ectma!a
alinator soli
Ophn(ardelus omalus
Onchidella
Philine aper\d
Creseis sp,
Pomacea bridgesi
Aperostoma palmeri
Viviparus georgianus
Littorina littorea
Truncatella guerini
Balcis eburnea
Crepidula fornicata
Bolinus brandaris,
Raphitoma linearis

SCAPHOPODA

SOLENOGASTRES

GASTROPODA

CAUDOFOVEATA

GASTROPODA

ONTAMINACION

Giribet et al PNAS (200



Pleistomollusca

Conchifera
b—
Mollusea Cephalopoda
Ny o ,
Aplacophora Neomeniomorpha /
Ny V.

Chaetodermomorpha %
Aculifera

Polyplacophora

ebs =100, pp =1.00

Annelida ebs =100, pp > 0.98

Kocot et.al. Nature (2011



—CNOOH?GHIH megatrapezata Neomeniomorpha
89/84/100/93 Greenland neomeniomorph

Chaetoderma nitidulum Chaetodermomorpha

Aculifera

Chaetopleuraapiculata  Polyplacophora

Laevipilina hyalina Monoplacophora

100/98/100/99
—t Nautilus pompilius

" Idiosepius paradoxus
—|: Cephalopoda
— Euprymna scolopes

*

Octopus vulgaris

—[— Antalis entalis
Gadila tolmiei
; 100/7%:[ ittorina littorea
/ *
i / llyanassa obsoleta

Conchifera’| —/

T~ - X 3
P 3 Py Ay

Scaphopoda

¥ ———  Aplysia califorica

Lymnaea stagnalis

Biomphalaria glabrata
Siphonaria pectinata Gastropoda

99/79/100/1

Perotrochus lucaya

*

4'__ Haliotis discus
.
—N\ 30/74/24/52 Haliotis asinina

Lottia gigantea
100/84/100/100

Yoldia limatula

86/62/73/62 ) :
Ennucula tenuis
96/100/100/31 _
Solemya velum
Hyriopsis cumingii
* 100/1 00/100/68‘1 Chlamys farreri

99/100/100/99 : ;
. Mizuhopecten yessoensis

Argopecten imadians

100/26/0/100 Mytilus galloprovincialis

Miytilus californianus Bivalvia

68/1/0/2 ) ‘
Pinctada martensi
100/07/58/39 Crassostrea virginica
*
69/95/100/90 Crassostrea gigas

— Ruditapes decussatus

I Ruditapes philippinarum

Smith et al. Nature (2011)



El debate continua...

Monoplacophora
Polyplacophora
Bivalvia
Gastropoda
Scaphopoda

115678 s

| Caudofoveata

I

|

! Solenogastres

|

|

: Q . Cephalopoda

\ Kimberellat -

(555 Mya)

Serialia

‘ Dorsoconcha

[ e Variopoda

Stoger et al (2013)



