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(Unique structures give fish the ability to adhere tenaciously to a variety
of surfaces under water.)
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A remora’s stick-to-itiveness stems from a unique suction disc structure on the top of its flat
head. The disc’s outer edge is ringed with an oval of soft, fleshy tissue. This lip makes contact
with the surface of a host, whether it is a rough-skinned shark or a smooth dolphin. The lip
conforms closely to the surface and begins to create a leakproof seal. Water is pumped out of
the interior cavity to create a pressure difference inside and outside the seal. Higher water




pressure outside just pushes harder against the seal. That’s the basic suction that holds the
remora in place.

But a closer look at the fleshy tissue reveals an additional reinforcing feature. Just under the
tissue’s surface is a layer that is densely filled with long, thin, vertically aligned fibers of
collagen, a protein that is both strong and elastic. The fibers compress easily but resist stretching
and breaking. Those properties help the lip maximize contact with surfaces to protect the seal.
They also keep the lip from easily creeping or slipping when a remora’s host speeds up or
changes direction suddenly.

The interior of the disc is lined with 10 to 30 thin, flat layers of tissue, aligned in two columns
of parallel rows, like oars on a Roman galley or the ridges on the roof of your mouth. These are
called lamellae, and remoras can raise them up to make more contact with their hosts and
enhance suction.

The lamellae are embedded with many rows of spiky mineral structures called spinules, each a
few millimeters tall. Remoras position their lamellae so that the spinules grip into the tiny
crevices on the surface of the host. That generates friction that deters slippage. Spinules have a
variety of tip ends, increasing the likelihood that at least some spinules are suitably shaped to
gain traction on the particular surface available at that time.

Releasing the lamellae then allows remoras to detach whenever and wherever they desire.
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“The remora fishes are capable of adhering to a wide variety of natural and artificial marine
substrates using a dorsal suction pad. The pad is made of serial parallel pectinated lamellae,
which are homologous to the dorsal fin elements of other fishes. Small tooth-like projections of
mineralized tissue from the dorsal pad lamella, known as spinules, are thought to increase the
remora’s resistance to slippage and thereby enhance friction to maintain attachment to a moving
host.” (Brooke E. Flammang 2015:218)

“Remoras of the ray-finned fish family Echeneidae have the remarkable ability to attach to
diverse marine animals using a highly modified dorsal fin that forms an adhesive disc, which
enables hitchhiking on fast-swimming hosts despite high magnitudes of fluid shear.” (Fuchao
Hao 2017:1)

“An inspiring natural model is the remora fish, which has evolved to retain powerful adhesion

to hosts using a dorsal suction disc. We find that the remora suction disc has a unique fibrous




architecture of vertically oriented collagen fibers that enable anisotropic mechanical properties

and enhanced adhesion performance.” (Fuchao Hao :2020 :1207)
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