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(1) Low density tissue (liver in sharks)—increase fat
(2) “Lift” from fin movement or hydrodynamics

(3) Reduced heavy tissue (bones and muscle)
(4) Gas (swim) bladder

Sea water Fishes 5%

Fresh water Fishes 7%
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Physostome vs physoclists Sonjc
muscle

Fish with swimbladders are divided into two
categories defined by which type of
swimbladder is present. A fish with an open
swimbladder is called a physostome while
others with closed swimbladders are called
physoclists.

Gas bladder
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The open swimbladder of physostome fish is the
ancestral version of the swimbladder and it still
retains a somewhat similar function to that of the
lungs Gases for the filling of this bladder are
retrieved from just above the surface of the
water. In order for the bladder to hold and release
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these gases, there 1s a channel that connects the | onEcanc  NTESTINE
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bladder to the esophagus called the pneumatic
duct. This connecting duct is present in most larval
fishes while their swimbladder completes its
development, and only some-- the physostomes--
retain this duct through maturity.

Appear in Clupidae, Cyprinidae, Salmonidae,
Esocidae, Siluridae, Anguillidae
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The open swimbladder of physostome

Through the pneumatic duct, fish can gulp and burp
atmospheric gases from just above the surface of the
water into their bladder in order to maintain their
buoyancy. For this reason, open swimbladders are
usually found in fish that live near the surface of the
water. This is so that they may easily uptake atmospheric
gases for the filling of the bladder. It would be illogical
for deeper dwelling fish to have open swimbladders
because of the nearly impossible task of intaking the
tremendous volumes of gas that would have to be gulped
at the surface in order to achieve neutral buoyancy at such
great depths.

Gas-Puck reflex
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swim bladder

: anterior porti
region of an otophysan fish (Opsariichthys, Cyprinidae) PENEION DY veriebynl

FIGURE 6.3. A lateral view of the left side of the
. The Weberian ossicles (tripus, 1n-

tercalarium, scaphium, and claustrum) transmit sound

the inner ear. The skull of the fish is to the left. vibrations from the gas blodder to
S N
Supraneurals
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The swim bladder in the
herring (similar to
Diplomystus and Knightia)
is connected to the gut by a
thin tube. A thin tube also
connects the swim bladder
to the brain, which aids its
hearing.

Ostariophysi




Dorsal aorta
Tﬂ — e e h—— ——

i 3 :
%3&—' == 'II

i i S 'a,'
i s
Gas Muanu!a?}?f
oland valve .7

s,

i '!:':-_.E
Swim bladder’

Gas bladder L. 4.8

Physoclist

3,005 3 adsl =l e 5o LS | zee G )b 51 LS

Aot g5 s S ol&auwn b ks e o5 glajlitlo glyls

S ol pen 4 (B A L e B odd g 5 54 38 252 53505
3,5 o plml Oval s a5 5 OF Rete mirabile ;51 Oleel




Gas bladder L .S

Jﬁ\ﬁa&r&;)ﬁa&




Gas bladder L& .S

c(.t.ﬂ.-" /




Gas bladder L& .S

‘ l“' OPEN GAS-BLADDER TYPES
A0 Pl o A i
\L/ duct e
(‘M’ ) S e s S | .
i\p\ Wm - O
{ C‘r‘ % SeaeYl cla ani:
‘\,\)\ : | mmwm > SV )
8 | 03 i Szl gl i
E/E 2 il s
[ SS———
s | SIS sy Y
‘\ @ W eo Cera TLOdu.f .
‘ { (d) Australian lungfish i Jg.w
%ﬁ\ J : -ﬁ
ol gQQO e
\'Q {e) Bichirs
o\

g?‘ @ 7/@;‘::1‘3&_’ Prc‘{@o'l‘e vu.f

() Arican and South American lungfishes (-& it siven




