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INTRODUCTION TO
THE DOGFISH: A
MODEL FOR
VERTEBRATE
ANATOMY

The  dogfish,  a  small
but  hardy  species  of
shark belonging to the
family  Squalidae,  has
l o n g  b e e n  a
c o r n e r s t o n e  o f
comparative  anatomy
e d u c a t i o n .  I t s
cartilaginous  skeleton,
well-developed  organ
systems, and relatively
simple body plan make
it an ideal specimen for

s t u d e n t s  a n d
enthusiasts  exploring
vertebrate  structure.
Whether  you  are  a
b i o l o g y  s t u d e n t
preparing  for  your  first
dissection or a curious
natural ist  seeking
deeper  understanding,
mastering  dogfish
a n a t o m y  a n d
dissection  guide
principles will give you
a  p r o f o u n d
appreciation  for  the
e v o l u t i o n a r y
a d a p t a t i o n s  o f
cartilaginous  fishes.  In
this guide, we will walk
through  the  external
and  internal  anatomy
of  the  dogfish,  step  by
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s tep ,  us ing  c l ea r
desc r i p t i ons  and
practical  dissection
techniques.
Before  you  begin ,
ensure  you  have  the
proper tools: dissection
tray,  scalpel,  scissors,
forceps,  probe,  and
gloves. Always work in
a  well-ventilated  area
and  fo l l ow  sa fe ty
protocols.  The  dogfish
specimen  is  typically
preserved  in  formalin
and  then  stored  in
alcohol; rinse it gently
before  dissection  to
reduce fumes. Now, let
u s  e x p l o r e  t h e
remarkable  design  of
this ancient predator.

EXTERNAL
ANATOMY OF THE
DOGFISH

Body

Regions
and
General
Shape
The  dogfish  has  a
streamlined,  torpedo-
shaped  body  divided
i n t o  t h r e e  m a i n
regions:  the  head,
trunk,  and  tail.  The
head  contains  the
mouth,  eyes,  nostrils,
and gill slits. The trunk
extends  from  behind
the head to the cloaca,
and  the  tail  includes
the caudal fin. The skin
is  covered  in  t iny,
tooth-like scales called
dermal  dent ic les ,
w h i c h  g i v e  i t  a
sandpaper  texture.
These denticles reduce
drag  and  protect  the
shark.  When  handling
the specimen, you will
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notice the rough feel –
a  key  i den t i f y ing
feature of all sharks.

Sensory
Organs
on the
Head
Examine  the  head
carefully. The eyes are
l a t e r a l ,  w i t h  a
nictitating  membrane
(a  transparent  third
eyelid)  that  protects
them  during  feeding.
Just above the mouth,
you will  find the nares
(nostrils),  which  are
not used for breathing
but  fo r  de tec t ing
chemical  cues  in  the
water.  These  lead  to
olfactory  sacs  –  the
dogfish  has  an
excel lent  sense  of
smell.  On  the  snout,
you may see tiny pores

called  the  ampullae
of  Lorenzini.  These
gel-filled  structures
detect  electric  fields
generated  by  prey;
they  appear  as  small
dark spots on the skin.
This is a critical feature
in  any  dogfish
a n a t o m y  a n d
dissection  guide
because  it  highlights
t h e  s h a r k ’ s
e l e c t r o r e c e p t i o n
capabil ity.

Mouth
and Jaw
Structure
Open the mouth with a
probe. The lower jaw is
movable,  while  the
upper  jaw is  fused  to
the cranium. The teeth
a r e  a r r a n g e d  i n
multiple rows; they are
not set in sockets but
are  embedded  in  the
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gum  tissue.  As  teeth
wear  down,  they  are
replaced by new ones
f rom  behind.  Th is
cont inuous  too th
r e p l a c e m e n t  i s  a
ha l lmark  o f  shark
evolution.  Inside  the
mouth,  you will  see a
fleshy  tongue
(basihyal)  that  does
not  move  much  –  it
s e r v e s  m a i n l y  t o
anchor the gill arches.

Gill Slits
and
Spiracles
On  each  side  of  the
head,  behind the eye,
there are five to seven
gill  slits  (typically  five
in  dogfish).  Water
enters  the  mouth,
passes  over  the  gills,
and  ex i ts  through
these slits. Just behind
the eye, you will  find a

small  opening  called
the spiracle. This is a
modified  first  gill  slit
that allows the shark to
draw  water  into  the
gills  even  when  the
mouth is closed, aiding
resp i ra t ion  wh i le
resting on the bottom.
The  spiracle  is  a  key
structure  to  identify
during  dissection.

Fins and
Locomoti
on
The  dogfish  has  paired
fins  (pectoral  and
pelvic)  and  unpaired
fins  (first  dorsal,
second  dorsal,  anal,
a n d  c a u d a l ) .  T h e
pectoral fins are large
and  provide  lift  and
steering.  The  pelvic
fins are smaller and, in
males,  have  modified
c laspers  used  fo r
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internal  fertilization.
The  caudal  fin  is
heterocercal  –  the
upper  lobe  is  longer
than  the  lower  lobe,
which  provides  thrust
and  helps  the  shark
turn.  The  presence  of
an  anal  fin
distinguishes  dogfish
f r o m  m a n y  o t h e r
sharks. Note the spines
at  the  front  of  each
dorsal  fin  –  these  are
s h a r p  a n d  c a n  b e
mildly  venomous,  so
handle  with  care.

INTERNAL
ANATOMY: STEP-
BY-STEP
DISSECTION

Initial
Incision
and Body

Wall
Place the dogfish on its
back (ventral side up).
Make a shallow midline
inc is ion  f rom  just
behind  the  pelvic  fins
to the jaw. Use scissors
to cut through the skin
and underlying muscle,
being  careful  not  to
d a m a g e  i n t e r n a l
organs.  Then,  make
two lateral cuts at the
level  of  the  pectoral
girdle and pelvic girdle,
so  you  can  fold  back
the body wall flaps. Pin
them to the dissection
tray. You will  now see
the  coe lom  (body
c a v i t y )  a n d  i t s
contents.

Digestive
System
T h e  l i v e r  i s
immediately visible – it
is large, oily, and often
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extends into two lobes.
The  liver  stores  lipids
and  aids  buoyancy.
Below  the  liver,  you
will  find  the  stomach,
a  J-shaped  organ.  In
m a n y  p r e s e r v e d
s p e c i m e n s ,  t h e
s t o m a c h  m a y  b e
everted  (turned  inside
o u t )  d u e  t o
preservation.  Using
scissors,  open  the
stomach  a long  i ts
length to see the rugae
(folds).  The  stomach
leads  into  the  spiral
valve  intestine,  a
un ique  feature  o f
sharks.  This  intestine
has  a  spiral  internal
partition that increases
s u r f a c e  a r e a  f o r
absorption. Make a cut
through  the  intestinal
wall  to  observe  the
sp i ra l  shape .  The
intestine  ends  at  the
rectum  and  then  the
cloaca ,  a  common
chamber for digestive,
u r i n a r y ,  a n d

reproductive  products.
The  pancreas  and
spleen  are  attached
near the stomach – the
spleen is dark red and
lymphoid,  while  the
pancreas  is  pale  and
lobular.

Respirato
ry
System
From the  external  gill
slits, trace the internal
gill arches. Remove the
skin  and  muscle  from
one side of the head to
e x p o s e  t h e  g i l l
pouches. Each gill arch
has many feathery gill
filaments  that
exchange oxygen. The
spiracle connects to a
small  gill  pouch.  The
dogfish  also  uses
buccal  pumping  –  it
actively  draws  water
into  the  mouth  and
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over the gills. Note the
gill  rakers  on  the
i n n e r  s i d e  o f  t h e
arches,  which  filter
food  particles.

Circulator
y System
The heart is located in
the  pericardial  cavity
just behind the gills. It
has three chambers: a
th in -wa l led  s inus
venosus,  a  muscular
atrium,  and  a  thick-
walled  ventricle.  The
conus  arteriosus
leads  to  the  ventral
aorta,  which  sends
blood to the gills. The
dogfish  has  a  single-
circuit  c irculatory
system:  blood  goes
from heart to gills, then
to the body, and back
to  hea r t .  You  can
observe  the  major
arteries  and  veins  by
careful  dissection,  but
the  heart  itself  is  the

easiest  structure  to
identify.

Urogenita
l System
In  males,  look for  the
paired  testes  (often
elongated)  and  the
epididymis.  Sperm
travel through the vas
d e f e r e n s  t o  t h e
seminal  vesicles  and
then to the cloaca. The
claspers  (v is ib le
externally  on  pelvic
fins)  are  supported  by
cartilaginous  rods.  In
females,  the  ovaries
are  located  near  the
k i d n e y s ,  a n d  t h e
oviducts  (Müllerian
ducts)  are  large  and
t h i n - w a l l e d .  T h e
dogfish  is
ovoviviparous  –  eggs
develop  inside  the
female, and young are
born live. You may find
developing embryos or
yolk sacs in a pregnant
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female.  The  kidneys
l ie  along  the  dorsal
body  wall;  they  are
long  and  narrow.

Nervous
System
and
Sense
Organs
The brain is enclosed in
the  chondrocranium
(car t i l age  sku l l ) .
Remove the top of the
s k u l l  b y  c u t t i n g
through the cartilage –
it  is  softer than bone.
The  brain  has  typical
vertebrate  regions:
o l f a c t o r y  b u l b s ,
cerebrum, optic  lobes,
c e r e b e l l u m ,  a n d
medulla oblongata. The
lateral line system is
visible  as  a  faint  line
a long  the  body;  i t

detects  vibrations  and
pressure changes. The
ampullae  of  Lorenzini,
a l r e a d y  n o t e d
externally,  connect  to
nerve  fibers  that
process  electric  fields.

Skeletal
System
The  entire  skeleton  is
made of cartilage, not
bone.  It  is  calcified  in
places  but  remains
flexible.  The vertebral
co lumn  r u n s  t h e
length  of  the  body,
with  each  vertebra
having a centrum and
neural  arch.  The  jaw
s u s p e n s i o n  i s
amphistylic (the upper
jaw is attached to the
cranium by ligaments).
The  pectoral  and
pelvic  girdles  are
cartilaginous  arches
that  support  the  fins.
To  see  the  skeleton
c l e a r l y ,  y o u  c a n
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macerate  a  separate
specimen  or  use  a
cleared  and  stained
preparation.

PRACTICAL TIPS
FOR A
SUCCESSFUL
DOGFISH
DISSECTION

Work
systematically:
Begin externally,
then move to
internal
structures. Keep
a checklist of
organs to locate.
Use a blunt
probe: Separate
tissues gently to
avoid tearing
delicate
structures like
the spiral valve
or brain.
Photograph
steps: If you are
documenting for
a lab report, take
clear pictures

after each stage.
Label
structures: Use
flags or pins to
mark important
organs. This
helps in review
and study.
Dispose
properly: After
dissection,
double-bag the
specimen and
follow your
institution's
disposal
guidelines.

COMMON
MISTAKES AND
HOW TO AVOID
THEM

Cutting too1.
deep: The skin
and muscle can
be tough; make
shallow initial
cuts and then
deepen them.
Avoid piercing
internal organs.
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Confusing liver2.
with stomach:
The liver is large,
light brown to
yellow, and oily.
The stomach is
smaller,
muscular, and
often empty or
everted.
Overlooking3.
the spiral
valve: Do not
discard the
intestine – open
it carefully to see
the unique spiral
structure.
Skipping the4.
urogenital
system: Even if
you are not
studying
reproduction,
identifying the
testes or ovaries
and associated
ducts is essential
for a complete
understanding.
Using a dull5.
scalpel: Sharp

tools make
cleaner cuts and
reduce
frustration.
Replace blades
frequently.

EDUCATIONAL
VALUE OF THE
DOGFISH AS A
DISSECTION
SPECIMEN

The  dogfish  offers  a
b r i d g e  b e t w e e n
invertebrates  and
higher vertebrates like
m a m m a l s .  I t s
cartilaginous  skeleton,
while  simpler  than
bone, shows the basic
vertebrate  body  plan.
The  presence  o f  a
spiral  valve  intestine,
internal  fertilization,
and  electroreception
provides  insight  into
e v o l u t i o n a r y
adaptations for marine
life.  By  fol lowing  a
thorough  dogfish
a n a t o m y  a n d
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dissection  guide,
students gain hands-on
e x p e r i e n c e  t h a t
textbooks  cannot
replicate.  The  dogfish
also demonstrates  the
c o n c e p t  o f
h o m o l o g o u s
st ruc tures  –  f o r
example,  its  pelvic  fins
correspond to the hind
limbs of tetrapods. This
makes  it  a  valuable
comparative  anatomy
tool.

CONCLUSION

The dogfish is far more
t h a n  a  s i m p l e
classroom specimen; it
is  a  window  into  the
evolutionary history of
vertebrates.  From  its
streamlined  body  and
sensory ampullae to its
efficient  spiral  valve

i n t e s t i n e  a n d
cartilaginous  skeleton,
every structure serves
a  p u r p o s e  i n  i t s
predatory  lifestyle.  A
careful  dissect ion
reveals the elegance of
biological  design  and
reinforces fundamental
principles  of  anatomy.
W h e t h e r  y o u  a r e
studying for  an exam,
teach ing  a  lab ,  or
simply expanding your
k n o w l e d g e ,  t h i s
dogfish  anatomy
and dissection guide
g i v e s  y o u  t h e
framework  to  explore
with  confidence.
Remember to approach
e a c h  s t e p  w i t h
patience and curiosity,
and  you  will  uncover
the  marvels  hidden
beneath  the  shark's
rough  skin.


