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A catfish that can strike its prey on land
This denizen of tropical swamps may shed light on how ancient fish were able to survive out of water.

An important step towards understanding the
evolution of terrestriality in vertebrates is to
identify how the aquatic ancestors of tetrapods
were able to access ground-based prey. We
have discovered that the ‘eel catfish’ Chan-
nallabes apus, an inhabitant of the muddy
swamps of tropical Africa, has a remarkable
ability to forage and capture prey on land. The
animal’s capacity to bend its head down
towards the ground while feeding seems to be
an essential feature that may have enabled fish
to make the transition from an aquatic to a 
terrestrial mode.

The acquisition of a terrestrial lifestyle, one
of the key events in the evolution of verte-
brates1, made vastly different physical demands
from a life in water2. Early tetrapods were con-
fronted with serious constraints on terrestrial
foraging because aquatic vertebrates typically
suck up their prey, using a rapid rostro–caudal
expansion of the mouth cavity3,4. Air is about
800 times less dense than water, so a suction-
induced flow will not move prey on land2. Early
tetrapods were thus forced to develop alterna-
tive strategies for capturing their prey.

We discovered that eel catfish, despite being
typical suction feeders in water, also capture
food on land: the natural diet of this species
consists mainly of terrestrial insects5. Our
observations reveal that, after propelling its
head on to the shore, the eel catfish lifts the
front part of its body and bends its head down-
wards. Once the animal makes contact with its
prey, the mouth opens and closes repeatedly
until the object is held firmly between the jaws
(for movie, see supplementary information). 

The eel catfish preserves the rostro–caudal
expansion wave (mouth opening, followed by
extensive hyoid depression) during terrestrial
feeding (Fig. 1). The resulting flow of air does
not usually transport prey, but it may help
when feeding on large, soft items (for movie,
see supplementary information). In any case,
it seems that prey can be caught on land with
relatively minor changes in the higher-level
control circuits that guide food capture.

Bending the head ventrally, an action that is
also observed in terrestrially feeding mud-
skippers6 (Periophthalminae), is essential
because the prey might otherwise be pushed
forwards and because the hyoid can be freely
depressed in this position7. The posture calls
for dorso–ventral flexion along the vertebral
column. Recently discovered tetrapod-like
fish8 and early tetrapods such as Ichthyostega9

show adaptations for such dorso–ventral flex-
ion of the presacral vertebral column, and this
may have allowed these animals to capture
prey on land more effectively. 

Our findings also show that having weight-
bearing pectoral fins is not a prerequisite for
capturing prey on land in a fish that has a flex-
ible body. The importance of dorso–ventral
flexion in the initial acquisition of a terrestrial
feeding mode is further supported by the
reduced number of presacral vertebrae that
are found in tetrapod-like fish making the
transition to tetrapods with weight-bearing
pectoral fins8.
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Figure 1 | Prey capture by the eel catfish Channallabes apus. a, Average, time-scaled kinematic profiles
of the gape angle (red) and hyoid depression (green) in catfish capturing land-based prey (solid lines)
compared with catfish bottom-feeding in water (dashed lines). Time value of 100% corresponds to
maximal hyoid depression (see supplementary information). Note that the timing and range of mouth
opening and hyoid depression are similar in both environments, resulting in a rostro–caudal sequence
of head expansion. b, Measurement of gape angle (red) and hyoid depression (green). c, Posture of the
skull and anterior part of the vertebral column during terrestrial feeding. d, High-speed-video frame 
of C. apus capturing a beetle on land. The inclination of the head towards the substrate is much steeper
during terrestrial than during aquatic prey capture. Scale bars, 10 mm.
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