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Luminous bacterial symbionts

Those animals utilising luminous bacteria have to
constrain them in a particular gland or tissue, pro-
vide them with the right environment to thrive, dis-
pose of dead ones, and ensure that the right bacte-
ria are transferred to the next generation. Each host
requires a particular species of bacterium, though
many share the same species. Many hosts have light
organs which are connected to the gut lumen and
from which the symbionts can easily be cultured in
the laboratory. As the natural (but largely acciden-
tal) bacterial flora of the gut contains some lumi-
nous species, acquisition of the right bacterium for
the light organ is probably easy. The same bacterial
species, and a few additional ones, are found ‘free-
living’ on the surfaces of animals, on marine snow
(see Chapter 7), and possibly free in the water. In
the angler-fish and flashlight fish (Figure 14.25),
there is no light organ connection to the gut and
the bacteria are unculturable, so their origin is not
known. Genetic data indicate that they are new
species and very host-specific. Luminous bacteria

Figure 14.26 Some animals have hun-
dreds of separate light organs. The
45 mm long Japanese firefly squid,
Watasenia scintillans (seen here from
below by its own light), has most of
them arranged over its ventral surface
as a camouflage, similar in principle to
that of the hatchet fish. (Courtesy of
Prof. Y. Kito, Osaka University, Japan.)
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Figure 14.25 The flashlight fish
Photoblepharon is a shallow-
water fish, some 90 mm long,
which rises from dark crevices
to feed on the reef at night. The
light of the bacteria in the pho-
tophore beneath the eye is used
to illuminate its plankton prey.
The light can be turned off by
pulling a shutter up over the
light organ.

glow continuously; the host has to develop a means
of turning them off when necessary. Usually, this is
achieved by pulling a shutter across the aperture of
the organ, rotating the organ to face inward, or dis-
persing dark pigment over its surface, but control
of the oxygen (blood) supply may sometimes be
involved.

Photophore structure

The possible optical complexities of light organs
fully match those of eyes’. The light-emitting cells
sit within a pigment cup which limits the aperture,
while a specular interference reflector of guanine or
protein platelets, or a diffuse granular reflector,
greatly increases the output efficiency. A lens focus-
es the light, a lamellar ring collimates it, and inter-
ference or pigmentary filters change its spectrum.
Light guides spread the output over a larger area
and light pipes even allow the light to be emitted
some distance from the light organ. Many hundred
light organs are present on some fish and squid
(Figure 14.26); individual species may have three or
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four structurally quite different types at different
sites on or in the body. We do not yet know what
kind of light many of these organs produce, nor
what functions they serve. If light, colour, and
vision in the ocean are regarded as an interlocking
jig-saw puzzle, these are some of the pieces which
have not yet been fitted in.
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