T SEEMS THAT FOR LARGE TROUT,
feeding on mice is a learned ability.

Indeed, the propensity for some individu-
als to specialise on one type of prey, while
others in the same population don’t, is a well
known phenomenon among fish biologists
and observant anglers alike. This specialisa-
tion occurs because fish are remarkably good
at conducting "cost-benefit" analyses as they
feed. As new prey types become available and
more abundant in a lake or river, fish are at
first reluctant to switch to that new prey type,
even if at that point in time it is the more
energetically-profitable prey (anglers who
have encountered very selective trout would
have witnessed this behaviour).

Such fish are reluctant to switch because
they have become efficient at finding, identi-
fying, and catching a particular type of prey.
Switching to a new type of prey is probably
viewed by the fish as an energetically "risky"
operation, as they will have to change their
behaviour so as to efficiently capture a new
food item. Eventually though, as that new
prey becomes more abundant, some individu-
als in the populations realise that they have
been missing out on a lot of food and switch,
and, in turn, become skilled at dealing with
the new type of prey.

If the new prey type is extremely abun-
dant, the whole fish population will eventual-
ly make the switch to that prey type.
However, if there is not enough of the new
prey to go around, you will often find a "diver-
gent" feeding strategy, with some fish feeding
on the new prey type and others sticking with
the old, "tried and tested" food types. Again,
anglers should be familiar with this behav-
iour. We are sure many readers would have
contemplated alcoholism after throwing
everything in the box at a pompous willow
grub feeder, only to persevere, and hook a
trout two pools upstream on the first cast with
a big, ugly Hare and Copper!

With respect to trout and mice, those trout
that make the switch to mouse feeding first
may be monopolising the
resource to the extent that
other individuals never get
to encounter mice fre-
quently enough to make
the switch also. We have
some scientific evidence for
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this divergent mouse feeding strategy from a
recent study by one of us (Rick Stoffels) on
brown trout feeding habits in Lakes
and Te Anau. Here, the
length/weight relationship contained two
quite diffe re nt

groups of fish -

those that had

learned  to

feed on mice

Manapouri

(and  were
much better
conditioned),

and those that

had not. Also,

using a chemical
analysis technique

that enables us to
determine which prey
types are contiibuting
to the growth and pro-
duction of the trout
population, we are find-
ing that some large trout
may indeed be ultimately
obtaining a significant
amount of energy for
long-term growth and
reproduction from the
beech forest, possibly
through the mice. Further
research being con-
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ducted over the next two years will shed light
on the importance of mice to the trout popu-
lations of Fiordland lakes.

So how many mice can a trout eat? Since
more than 90% of all trout caught in South
Island backcountry rivers are released, most
anglers never examine the stomach contents
of large trout that have been feeding on mice.
The brown that first triggered our interest
was only kept because it was bleeding heavily
from the gills and had a limited chance of sur-
vival. This 3.4kg (7.51b) turned out to have 13
mice in its stomach (see photos on page 19 &
above). Of these, eight were intact and fresh
and had probably been consumed during the
previous night. The other five were partially
digested, suggesting they had had been con-
sumed two nights earlier. The total weight of
mice in the stomach was estimated at about
0.25kg (0.51b) and raises the question as to
why the fish thought it had to eat a size 10

nymph as well.
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RHAPS JUST TO KEEP ITSELF FAMILIAR
with other food for when the mice supply
ceased?

Although we were impressed with the
appetite of our fish, the unofficial record may
go to a Nelson Lakes trout that we were rep-
utably told had eaten 23 mice. Anglers
undoubtedly have other experiences of mice-
eating trout.

And does eating mice make the flesh pale
or give it an unpleasant taste? Well, our sam-
ple size of one suggests not, as it was a pleas-
ant light orange colour and the taste attracted
only compliments from the group of friends
who enjoyed eating it with us, although they
were not informed of its history!

It seems intuitive that feeding on large
organisms like mice and fish must be consid-
erably more efficient than

PLIELt = e T L LI LA,

e

On the Alagnak River
in Alaska, large
rainbow trout are
targeted using vole
(a tundra moudse)

patternd

feeding on smaller prey, such as aquatic or
terrestrial insects. This was confirmed by a
recent British study that compared growth
rates of two groups of brown trout - one fed
on fish and the other on insects. On a diet of

fish, trout grew approximately three times
faster than when fed on insects. The
increased growth rate was influenced by two
main factors. Firstly, gram for gram, fish
were energetically richer and more easily
digested than insects, and secondly,

trout could pack a greater volume of

the larger items into their stomachs. It
seems likely that this also applies to trout
feeding on mice and the accompanying
photograph of the distended stomach

of the fish we caught
graphically illus-
trates this. It is also
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1 prob-
ar T able that feeding on a small number of
large food items would reduce foraging
times and the energy expended in
acquiring food. Resources
could then be direct-
ed towards

rest and digestion. Such a theory fits in with
dive observations in Lake Manapouri and Te
Anau of very large rather obeselooking
brown trout resting under logs during the
day, presumably digesting the mice meal from
the night before.

Rodent-eating trout are not unique to New
Zealand and have been widely reported in the
popular literature for a wide range of
salmonids including rainbow, lake, bull, and
brook trout in North America. Indeed, on the
Alagnak River in Alaska, large rainbow trout
are targeted using vole (a tundra mouse) pat-
terns. There is also evidence that rodent pop-
ulation cycles in North America are linked to
fluctuations in the abundance of tree seeds,
at least in eastern United States where abun-
dant crops of acorns have been linked to
increases in white-footed mice, as well as chip-
munks, deer, and lyme disease!

Recent research has confirmed that most
of the brown trout found in headwater rivers
are actually males. This is apparently because
most females, which require more food than
males to recover their energy resources after
spawning, move downstream following spawn-
ing to the lower reaches where forage fish are
more plentiful. Perhaps it is because many of
these males are already long for their weight
that they have the capability of putting on
condition relatively quickly when a new food
source appears.
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It seems
there is still much to learn
about the importance of mice as food for
trout and we would welcome any information
that might add to our understanding of this
phenomenon. (Contact the authors: Gavin
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James and Steve Fox at
(g.james@niwa.cri.nz) (s.fox@niwa.cri.nz) or
NIWA, Box 8602, Chrstchurch; or Rick
Stoffels at (stori563@student.otago.ac.nz) or
Zoology Dept., Box 56, Dunedin. And who
knows, if the greenhouse effect does result in
the increased temperatures that are being
predicted, we may see more big mice-fed trout
in our beech forest headwater rivers.

.
1r:

—_—





