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than the white fibres together with other distinguishing
features'>!4. Sections were also stained for succinic dehy-
drogenase (SDHase), phosphorylase and lipid as described
previously”. Fibre diameters were determined from photo-
micrographs by measuring the widest distance between the
edges of the fibre in one plane.

Results and discussion. 4 basic fibre types could be distin-
guished on the basis of these stains. The staining charac-
teristics, distribution and diameters of these fibre types are
shown in figures 1 and 2. All muscles consist predominantly
of fibres with high myofibrillar ATPase, intermediate
phosphorylase and low succinic dehydrogenase activity.
These fibres are analogous to the white fibres of the fast
motor system of the trunk musculature'>"®. Energy supply
to fish white muscle is lar%elg by anaerobic glycogenolysis
from local glycogen stores®?’. Some areas (see figure 1) of
all muscles studied, with the exception of the adductor
mandibulae, contained fibres of high myofibrillar ATPase
and an intermediate activity of SDHase. These regions
show a wide distribution of fibre size (figures 2 and 3) with
fibres with a diameter less than 50 pm showing the greatest
staining for lipid and SDHase giving the muscle a mosaic
appearance (mosaic white muscle) (figure 3). Pink fibres
also with a high myofibrillar ATPase activity can be
distinguished histochemically by their stability to alkaline
preincubation at pH 10.313, This type of fibre is present as a
discrete band of muscle in the levator hyomandibulae et
arcus palatini, adductor mandibulae and sternohyoideus
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Fig.3. a Sternohyoideus stained
for myofibrillar ATPase activity
following 1-min preincubation at
pH 103 in 18 mM CaCl,
100 mM CaCl,-amino-2-methyl-1
propanol at pH 10.3 showing
small diameter low activity (red)
and larger diameter high activity
white fibres. x 68. b Section of
sternohyoideus  white  fibres
stained for lipid. Note low lipid
content. Some isolated small
fibres have a somewhat higher
lipid staining in this muscie. x 68.
¢ White fibres of the dilator oper-
culi showing high phosphorylase
activity. x 137. d Adductor man-
dibulae stained for lipid showing
red (high lipid content) and
mosaic pattern of pink fibres (see
text). x 68. e Section of adductor
mandibulae stained for succinic
dehydrogenase showing red (R)
pink (P) and white (W) fibres
with high, intermediate and low
activities respectively. Note pink
fibres with diameters less than
50 pm have higher aerobic capac-
ity than those larger diameter
pink fibres. x 68. f A section of
protractor hyoideus stained for
lipid. This muscle contains only
red (R) and white (W) fibres.
x 137.

and as isolated fibres scattered between the red and white
fibre zones in the protractor hyodei muscle (figure ). In
the carp, pink fibres have been shown to have an interme-
diate myofibrillar ATPase activity to red and white fibres,
abundant mitochondria and a high glycolytic capacity!’.
They are analogous to the fast oxidative glycolytic fibres of
mammalian twitch fibres®. Red fibres which have high
SDHase, low phosphorylase and low myofibrillar ATPase
activities are always localised peripherally (figure 1). The
proportion of slow red fibres in these muscles decreased in
the following order: Levator hyomandibulae et arcus pala-
tini > adductor mandibulae > protractor hyoidei > sterno-
hyoideus > dilator operculi and covered a range from 30%
to about 4% (figure 1).

The function of the jaw muscles of fish most clearly
understood is that of respiration and this has been exten-
sively studied in the trout>”#, The co-ordinated contraction
of a fairly large number of jaw muscles causes volume
changes in the buccal and opercular cavities and a concom-
ittant pumping of water over the gills. Electromyographicak
evidence has shown that during shallow ventilation only
3 muscles are active namely the adductor mandibulae,
adductor arcus palatini et operculi and levator hyomandi-
bulae et arcus palatini”®, These 3 muscles have the highest
proportion of tonic red fibres. These types of fibres in
vertebrates predominate in muscles which are adapted for
continuous, sustained, low intensity effort of which respira-
tory movements under resting conditions provides a good



