reflecting the environmental 78.6%. Viviparus is second

in importance, reflecting its great increase in import-
ance in the benthos from May to July (figure 13 ).
pumkinseed mouth morphology and dentition are par-
ticularly well adapted for preying upon hard-bodied
molluscs (Keast and Webb, 1966). Anisoptera nymphs (<15
mm) , Zygoptera nymphs and amphipods are téken in numer-
ically similar numbers although the biomass of an
bnisoptera nymph of 8 mm would be roughly equivalent to

the biomass of 58 to 75 1 - 2 mm amphipods. Ephemerella

nymphs are still consumed, again in greater than en-
vironmental abundance levels and a single, 20 mm

Hexagenia nymph was found in a stomach.

Again, as for the Iowa Darter, it is not possible
to assign a preférred foraging habitat to the
pumpkinseed on the basis of the proportions of prey

consumed. The same tendancy to over-utilize Ephemerella

and under-utilize amphipods suggests that foraging
occurs outside the mats of Chara. This dis 1likely in
view of the gibbose body form of sunfishes which would

not be manecuverable in dense Chara.
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PART VI

THE IMPORTANCE OF THE MACROPHYTE,Chara

In Part I, the distribution of all the benthic
taxocenes relative to the abundance of Chara 1is dis-
cussed. In part V an attempt 1is made to correlate the
feeding of the Iowa Darter and the Pumpkinseed to the
available resources. No definite statement can be made
regarding the habitat in which these species feed based
on the different benthic taxocenes associated with the

different samplers ( = habitats ).

The trend seems to indicate , however, that prey
items 1living in the dense Chara are relatively in-
accessible to fish predators. This trend 1is supported
by personal observations( during July)of 1larger fish

leaping from dense Chara mats through the air to escape

the path of the canoe. This suggests that the fish, as
expected in 1light of their body size, are unable to

penetrate areas of thick Chara although the forage is

optimal there.

One of the local residents has undertaken an annual

harvest of Chara 1in an attempt to remove nutrients from

the lake. Harvesting 1is done in the latter half of

August and early September when fish growth and feeding
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is almost complete for the season. It involves scat-
tered patches of Chara rather than large areas. With
this in mind it would seem to be a valuable effort with
regards to increasing fish prey availability. Mainten-
ance of a sparser Chara distribution would still provide
a refuge for fish fry and a habitat suitable for the
benthic invertebrates now present in the lake. The high
density of invertebrates in dense Chara appears to be
relatively inaccesible to fish predators so a harvest
will not destroy a resource upon which the fish are
presently dependent. In fact, it may render prey and
protection available to two and three year old fish now
physically excluded from the Chara by their size. This
could tend to decrease the mortality in these age clas-
ses and result in an overall increase in the numbers of
larger £fish in the lake. I would suggest a period of
monitoring the benthic and fish populations in a harvest
and in a control area to dé;ermine if harvesting, and
the resultant, less dense Chara, are increasing the fish

carying capacity of the area.
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SUMMARY:

1) The benthic invertebrate resource base is dis-
tributed in Sunfish Lake in a pattern governed by the
presence or absence of Chara, the abundant aquatic
macrophyte, in an area. This parameter is more import-
ant in determining benthic invertebrate distributions
than are either site or depth ( in water less than three

meters in depth ).

2) The majority of the benthic invertebrate biomass
is associated with abundant Chara. Only chironomid
larvae, Viviparus, a gastropod, and Hexagenia,an eph-
emeropteran, are found in greater numbers when Chara is

not present than when it is.

3) Below 4 m in depth the benthic invertebrates are

very sparse and are not likely to contribute
significantly to fish feeding. This corresponds to the

lower limit of the Chara distribution.

4) There is a tendancy for the adults of some fish
species, notably the Yellow Perch and the White Sucker,
to retain the juvenile diet of cladocerans for a longer
period of the life-span than has generally been found in

other lakes in the same geographic range.
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5) Predation of fish on benthic invertebrates is
concentrated on the smaller individuals of all prey

taxocenes. Larger individuals are not taken as prey.

6) Potential prey 1items such as Amphipoda and
Hydracarina that are exclusively associated with Chara
are not heavily predated upon, apparently as a result of

the protection offered by the Chara.

7) Considering just the dietary items found in fish
stomachs, the overall consumption of benthic inverteb-
rates reflects the relative proportions of these prey

items in the environment.

8) Six of the nineteen fish groups (size. classes

within a species) for which May stomach sampleé were

available fed predominantly on benthic invertebrates.
Seven groups consumed benthic invertebrates for 50% or
more of their diet volume and six groups did not feed on
the benthic resource. During July, six of twelve fish
groups for which stomach samples were available fed
predominantly on the benthos, three groups fed to a
limited extent on benthic invertebrates, and two groups
did not wutilize the resource. Numerically, the most

important prey taxocene is Cladocera during both months.
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9) Closer examination of the benthic component of
the Iowa Darter and the Yellow Perch diets shows a
pattern of predation similar to proportionate abundances
of prey in the environment. Exceptions are seen in the
Amphipoda and Hydracarina, which are not heavily pre-

dated upon and Ephemerella, which is excessively util-

ized in the diets. This suggests that foraging is

concentrated outside the Chara beds.

19) Harvesting Chara on a limited basis at the end of
the summer is likely to have a beneficial impact on the
growth of fish species in the lake but careful monitor-
ing of the fish carrying capacity of harvested sites is

suggested, at 1least for the initial years of the pro-

gram.

11) The benthic invertebrates "~ are utilized by the

fish population as a food resource. The most abundant

prey populations are associated with dense mats of Chara

and are relatively inaccessible to the larger fish.

Those fish that do not feed on the benthos tend to

concentrate on planktonic species as prey.







