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We followed the above commentary with great
interest. We believe that the importance of larval nutri-
tion, and especially lipid nutrition, has been over-
looked in the debate on fish recruitment.

Vertebrate neural tissue, particularly photoreceptor
cells, contains a large proportion of its fatty acids as
docosahexaenoic acid (22:6n-3), largely as di22:6n-3
molecular species of phospholipids in the outer seg-
ment membranes of rod cells (Fliesler & Anderson
1983, Louie et al. 1988). These unique lipids are essen-
tial for the function of rhodopsin in the first stage of
the visual process (Brown 1994); no other fatty acid
can substitute functionally for 22:6n-3 in this system.
Many marine fish cannot synthesise 22:6n-3 from
shorter chain precursors and are therefore totally
dependent on the diet for this fatty acid (Sargent et al.
1989). Most larval fish have a cone-only retina at
hatching, rod cells appearing from metamorphosis
onwards (Blaxter & Jones 1967 Powers & Raymond
1990). There is therefore a very large demand for
22:6n-3 in early larval development which must be
met from the diet. We have recently shown that a
dietary deficiency of 22:6n-3 during early (rod) de-
velopment in juvenile herring results in a very low
amount of di22:6n-3 phospholipid in the retina and an
inability to feed at low light intensities when rod vision
is required (Bell et al. 1995). The work of Blaxter and
Batty on herring vision has shown that predator eva-
sion behaviour also evolves at the time that rod cells
first appear in the photoreceptor population (Batty
1989) Thus a deficiency of 22:6n-3 in early develop-
ment will lead to an inability to feed (i.e. starvation)
and increased predation.

There 1s a large literature detailing the fatty acid
composition of many species of marine algae. Briefly,
diatoms are dominated by C16 polyunsaturated fatty
acid (PUFA) and eicosapentaenoic acid (20:5n-3)
while flagellated algae such as prymnesiophytes and
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dinoflagellates contain large amounts of 22:6n-3 and
C18 PUFA but little 20:5n-3 or C16 PUFA (Sargent et
al. 1987). The survival of first-feeding fish larvae is
therefore dependent not merely on the availability of
'phytoplanktonic food’ but also on the availability of
a specific nutrient present in a specific class of phyto-
plankton, transmitted directly or via zooplankton to
fish. Zooplankton fatty acids are rapidly and directly
influenced by the phytoplankton (Fraser et al. 1989,
Graeve et al. 1994). The timing of diatom and flagellate
blooms in relation to larval emergence therefore be-
comes all-important for maximal growth and survival
of fish larvae, stemming from their performance in
catching prey and their performance in avoiding
predators. The species composition of phytoplankton
blooms is highly variable spatially and temporally
(Kattner et al. 1983) but it is unclear whether it is
possible for phytoplankton deficient in 22:6n-3 to
dominate blooms at critical times in early fish larval
development. We believe nutritional considerations
such as these could be crucial for the growth, be-
haviour and ultimate survival of fish larvae, and thus
recruitment to adult stocks.
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