FISH STRUCTUI




MAJOR DETERMINAN
BODY SHAPE/FORM:

« Locomotion

- Camouflage

« Communication
« Habitat

* Protection

- Phylogeny




SPECIFIC OBJECTIVES

1. describe the six basic categories of fish body shape

to which fish

3. describe the
important role
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Single medi i
g edian nostril External gill slits Mucous sacs

Dorsal finfold (continuous with caudal)

Ventral finfold

Caudal fin

Anus

Figure 1.1 The external anatomy of
suctorial mouth. (Miller and Lea 1972)

the Pacific hagfish (Eptatretus stoutii) with details of the
I+

LTLLVII VIHE/ VIV RETVIVYY VI TIsHIes. TUlli diig

Single median nostril

Anterior dorsal finfold Posterior dorsal finfold
Pineal eye

/

Eye Cloaca

External gill slits Caudal fin

Buccal funnel (surrounded by cirri) Leaflike lamelias

Teeth

Figure 1.2 The external anatomy of the Pacific lamprey (Lampetra tridentata) with details of
the suctorial mouth. (Miller and Lea 1972)




DIVERSITY

Image (© 2001 Guy Finlay




BODY SHAPE
Y

Depressiform
Filiform

Fusiform

Compressiform

Sagittifrom

Taeniform




Oban Skates

Stingray

SUMMER FLOUNDER Paralichthys dentatus
(Flounder)










COMPRESSIFORM

« Looks thin when viewed from the front
« Made for sharp turns and quick bursts of speed
« Live near refuges — lakes, ponds, reefs

« School when together in open water




Angelfish

Holacanthus bermudensis



SAGITTIFORM

Arrow-like In appearance

Fins usually back on body

barracuda



TAENIFORM

* Ribbon-like
« Good shape for hiding in cracks and crevases

 Not fast swimmers




GLOBIFORM

« “globe-like”

« Lumpsuckers and puffers




ANGUILLIFORM

“Eel-like”

Allows fish to enter very narrow opening

Also allows fish to resist fc













MOST FISH FALL INTO ONE OF
SIX BROAD BODY SHAPE AND
LIFESTYLE CATEGORIES:

. Rover-predator
. Ambush predato
. Surface oriented
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Atlantic Mackerel



ROVER PRE__D I OR

Fusiform (torpedo-shaped)

Streamlined

Forked sometimes lun:

Fins distributed ¢

Some have




BLACKFIN TUNA










2. AMBUSH PREDATORS
(LIE-IN-WAIT)

L Bob Klemow
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AMBUSH PREDATORS

« Streamlined — very torpedo like (sagittiform)
- Have a flattened head, present a narrow frontz

 Have a large mouth and

* Pointy snouts Iarg' :







BARRACUDA
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SURFACE ORIENTED FISH

Usually small sized
Upward pointed mouth
Dorsoventrally flattened h

Fins toward rear o

Morphology
fishes living










FLYING FISH




HALFBEAKS

© JJPhoto.dk
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BOTTOM EEEDING FISHES

Swim bladder absent or greatly reduced
Most body shapes flattened dorsoventra
Bottom fish exhibit several

behaviors:
bottom rovers
bottom clinge
bottom |




BLUE LINED GOATFISH




CATFISH

.
7







MANDARINE GOBY




SCULPIN -




NOPOLI GOBY




HALIBUT




SOUTHERN STING RAY




BROAD SKATE




RATTAILS







DEEP BODIED FISH

Laterally compressed
Deep bodied

Dorsal and anal fins are re

Pectoral fins high







I Download from .~ T 14n4g90c



6. EEL-LIKE FISH

. Snake-like form

. Blunt or rounded heads

. Small or absent pectoral fins

. Dorsal and anal fins may be elongated
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EUROPEAN EEL







TYPES:GERRC AT TN

« Fish scales are dermally derived

« Vary greatly on bony fishes

« Can be armor like to no scales at all
« Bony plates — slow movers

« Protection

« Weight issues







PLACOID SCALES

Also called “dermal denticals”

Common In sharks

Placoid
Scales

€=




GANOID SCALES

« Bichirs, Bowfin, gars, sturgeons

« Usually rhomboid in shape

Scales N\, NN .



CYCLOID AND CTENOID SCALES

Found in majority of bony fishes (Teleostel)

Anterior usually overlapped o)
In front

Gives fish more
or cosmold sc




CYCLOID SCALES

Are often round flat and thin

Cycloid Scales

showing their
overlapping




CTENOID SCALES

« Often found on spiny fish

« Similar to cycloid except for tiny projections
RN Tl e
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Cycloid Scales-
have a smooth
edge on the
backside

Annulii

Ctenoid Scalis-
have teeth-like
projections
along the
backside
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FISH ANATOMY
Y

* FIns

 Other Structures

» Skeletal Syste

* Muscular Sy

* Locomoti
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Pelvic fin is abdominal when
attached in this area

Pelvic fin is thoracic when
attached in this area

A thoracic pelvic fin is also termed
Jjugular when under the gill cavity

A thoracic pelvic fin is also termed
mental when attached under the
chin or eye

Cleithrum

Pectoral fin
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Examples of fish with modified pectoral fins. A, Ventral view of sisorid catfish ( Glyptothorax);
B, freshwater butterflyfish (Pantodon); C, hatchetfish (Gastropelecus); D, threadfin (Polynemi-
dae); E, gurnard (Triglidae); F, ventral view of batfish (Ogcocephalidae) with armlike pectorals
well behind pelvics; G, flying fish (Exocoetidae). (B based on Herald, 1961; D, E, and G based
on Jordan and Evermann, 1900.)







Slimy Sculpin- Cottus cognatus
averages 3-5 inches
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HETEROCERCAL TAIL




Notochord Vertebrae
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(a) Diphycercal (b) Heterocercal (c) Homocercal
Maijor caudal fin (tail) modifications in fishes: (a) diphycercal (lungfishes and bichirs); (b) heterocercol (sharks); [¢) homocercal (most bony fishes).




The paired pectoral fins are located on each side, usually just behind the operculum, and are homologous to the forelimbs of tefrapods.

# A peculiar function of pectoral fins, highly developed in some fish, is the creation of the dynamic lifting force that assists some fish, such as sharks, in maintaining depth and also enables the "flight" for flying fish.
+ In many fish, the pectoral fins aid in walking, especially in the lobe-like fins of some anglerfish and in the mudskipper.
PPN, « Certain rays of the pectoral fins may be adapted into finger-like projections, such as in sea robins and flying gurnards.
+ The "horns" of manta rays and their relatives are called cephalic fins; this is actually a modification of the anterior portion of the pectoral fin.

The paired pelvic or ventral fins are located ventrally below and behind the pectoral fins. They are homologous to the hindlimbs of tefrapods. The pelvic fin assists the fish in going up or down through the water,
turning sharply, and stopping quickly.
« In gobies, the pelvic fins are often fused into a single sucker disk. This can be used to attach to objects.

Pelvic fins .
« Standen EM (2009) "Muscle activity and hydrodynamic function of pelvic fins in trout (One: nchus mykiss) | M The Journal of Experimental Biology. 213. 831-841. doi:10.1242/jeb.033084 &

(Ventral fins)

Dorsal fins are located on the back. A fish can have up to three of them. The dorsal fins serve to protect the fish against rolling, and assists in sudden turms and stops.

« In anglerfish, the anterior of the dorsal fin is modified info an illicium and esca, a biological equivalent to a fishing rod and lure.
: « The bones that support the dorsal fin are called Pterygiophore. There are two to three of them: "proximal”, "middie”, and "distal”_ In spinous fins the distal is often fused to the middle, or
Dorsal fin 1 = not present at all.

Dorsal fin of a
chub (Le
cephalus)




Anal fin

The anal fin is located on the ventral surface behind the anus. This fin is used to stabilize the fish while swimming.

Adipose fin

Adipose fin of a trout

The adipose fin is a sofi, fleshy fin found on the back behind the dorsal fin and just forward of the caudal fin. It is absent in many fish families, but is found in Salmonidae. characins and catfishes. Its function has
remained a mystery, and is freguently clipped off to mark hatchery-raised fish, though data from 2005 showed that trout with their adipose fin removed have an 8% higher tailbeat frequency_“][z] Additional released in
2011 has suggesied that the fin may be vital for the detection of, and response to, stimuli such as touch, sound and changes in pressure. Canadian researchers identified a neural network in the fin, indicating that it
likely has a sensory function, but are still not sure exactly what the conseqguences of removing it are P4

Caudal fin
(Tail fin)

The caudal fin is the tail fin (from the Latin cauda meaning tail), located at the end of the caudal peduncle and is used for propulsion. See body-caudal fin locomotion
(A) - Heterocercal means the veriebrae extend into the upper lobe of the tail. making it longer (as in sharks).
* Reversed heterocercal means that the vertebrae extend into the lower lobe of the tail, making it longer (as in the Anaspida)

(B) - Protocercal means the vertebrae extend to the tip of the tail and the tail is symmetrical but not expanded (as in amphioxus)

4 (C) - Homoecercal where the fin appears superficially symmetric but in fact the vertebrae extend for a very short distance into the upper lobe of the fin

(D) - Diphycercal means the vertebrae extend to the tip of the tail and the tail is symmetrical and expanded (as in the bichir, lungfish, lamprey and coelacanth). Most Palaeozoic fishes had a diphycercal heterocercal
tail 1!

Most modern fishes have a homocercal tail. These appear in a variety of shapes, and can appear:
= rounded
* truncated, ending in a more-or-less vertical edge (such as salmon)
» forked, ending in two prongs
= emarginate, ending with a slight inward curve.
* lunate or shaped like a crescent moon

Caudal keel

Finlets

Drawing by Dr Tony Ayling

Some types of fast-swimming fish have a horizontal caudal keel just forward of the tail fin. Much like the keel of a ship, this is a lateral ridge on the caudal peduncle, usually composed of scutes (see below), that
provides stability and support to the caudal fin. There may be a single paired keel, one on each side, or two pairs above and below.

Finlets are small fins, generally behind the dorsal and anal fins (in bichirs, there are only finlets on the dorsal surface and no dorsal fin). In some fish such as tuna or sauries, they are rayless, non-retractable, and
found between the last dorsal and/or anal fin and the caudal fin.
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SPINES

Developed independently in several groups
Spines are effective, lightweight mean

Increase the effective size

May be poisonot
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MOUTH STRUCUTRES

Reveals much about fish and its habit
Position, shape size all related to wh

Bottom feeding fi
mouth — inferior

Surface oriet
pointing I
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mandible
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GILL OPENH_}I

« are covered in most bony fish by thin flexible bony structure
called the operculum

« little variability — but size

(bigger on acti
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SKELETON OF A FISH

ray of the ray of the
anterior radial posterior
opercular dorsal fin cartilage dorsal fin

neural spine
vertebra
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VERTEBRAL COLUMN -

 The vertebral column of flshes ranges N
CompIeX|ty from the very pr imitive notoc
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THE SKLLL Lt

« Compared with the vertebral column, the skulls
of fishes are much more variable

 Functions of the S
« Entry point for
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Epaxial muscles <

Hypaxial muscles <

White muscle
(mosaic muscle in salmonids)

Red muscle

Intermediate zone
(contains pink fibers)

Horizontal septum




horizontal upper supracarinalis

epaxial
myotomes myotom
splréal vertical
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red lateral
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cavity vertebra
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TEMPERATURE AND REC

MUSCLES

Red muscles, at low temperatures show:

=

1. increased capillary den

2. Increased m' )(

=

3. increased |



WHITE MUSCLES -

Thicker than red ones
Poorer blood supply

Lack myoglobin and other

White muscle mos
In medium active
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PINK MUSCL
Y

Intermediate
High velocities and very low speec

Some fishes will interr
separated




LOCOMOTION IN FISH

Y

Thrust

Reqctive
force

Increasing size of movement
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LOCOMOTION CONTINUED

* To Increase speed, a fish can increase the
amplitude or number of tall bea S
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FIGURE 2.8 Swimming modes of fishes: (A) anguilliform;
(B) carangiform; (C) subcarangiform; (D) ostraciform.
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Top view:Tuna fish swimming demonstrating
oscilliation with its dorsal fin very typical of
Thunniform locomotion
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(a) Imagine of Oscillating Plate  (b) Imagine of a Fish Robot
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