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, Skeletal system:
Vertebrates The Appendicular
crieprales Skeleton
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Swimming forms use axial locomotion while
others use appendicular propulsion

Gravity must be exceeded to provide lift and
overcome resistance of the body passing
through the medium (=body drag)

Fish swim bladder gives additional buoyancy

Friction drag often greatest — fluid medium
passing over skin

Muscle types differ for specialized
function

Two main muscle fiber types:
White muscle fibers — fast twitch
Deeper and more abundant

High gear — activated during bursts of
speed — short levers = speed
advantage

Muscle attachment angles vary to
equalize mechanical advantage

This is why fishes have cone-shaped
muscle segments




Slow twitch red muscle fibers-
Superficial and lateral along body
Low gear — used most of the time

Long levers — greater mechanical
advantage

— intermediate in speed,
oxygen use and resistance to fatigue

Located medial to red band

As fishes grow muscle fiber length increases
as does absolute swimming speed

Fish
swimming
movement
is
waveform

Fins
stabilize
fish
moving
through
water and
provide
lift

Fins

Pectoral fins supported by pectoral
girdles

Pectoral girdle immediately posterior
to head

e Dermal and endochondral bones

Stabilized by connection to cranial
dermal bones

Animals that swim quickly have similar
structure and body forms

More rigid bodies

Maro riaid and hhinato tail chano
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Pectoral girdle acquires attachment to
pectoral fin

Large muscle masses

Tail with narrow peduncles where only
tendons (no muscle bellies) cross

This fusiform body form present in many
groups and through time

Sharks
Teleosts
Icthyosaurs
Whales

Ceratotrichia

Keratinized rods as
fin supports

Scales
Basal
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Paralleled by cartilage or bony supports in teleosts
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Fin composition —
pterygiophores, basals,
radials and dermal fin
rays

) Morphological term Foralimb Hindiimb

Generalized
terminology for

e =" designating limb
Y s | . | e regions in all
- tetrapods

Stylopodium Upper arm

Three
directions in
which a fish
can move
“away from
intended line
of travel and
how they are

Symmetrical longitudinal axis of fin stabilized

Postaxial
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fin axis

R Aschintasunial fin Matsntanaial fin

Gill arch theory of fin
evolution ( 1850’s)

Gegenbauer - fins arose
from gill arches

Derived from sharks and
lungfish Neoceratodus

Fin fold theory same time
More support

Balfour and Thacher
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Acanthodian
ventral spines
support
theory

Tetrapods need support out of water

Must replace buoyancy

Long period of evolutionary change and
many limb forms

Amphibians were first terrestrial
vertebrates

These and crossopterygians were
transitional forms (intermediate forms
for creationists)

Locomotion changes great
Wavelike body length muscular
contractions and tail flips change to
using waves to move shoulders and




Appearance
and
differentiation
of limb
elements and
homologies

Trends in
shark
appendicular
skeleton
include fusion
of separate
basal girdle
elements
across the
midline

e) Orion o crdes

Modern shark female and male limbs arid
girdles
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Learn fin element names
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Scapulocoracoid

Amia fin and girdle. Learn the names of
the elements.




