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ABSTRACT

A stomach analysis investigation was carried out on the aliment-
ary tracts of 21} rainbow trout and 105 brown trout. The alimentary
tracts were obtained from trout taken from the 1.8 miles of Augusta
Creek which flows through the Kellogg Forest property of Michigan State
Universi ty, Kalamazoo County, Michigan. The fish were selected at
random from the creels of fishermen during the 1956 and 1957 fishing
seasons.

The specimens which were removed were identified and enumerated.
Volumetric determinations were made of the stomach contents by a water
displacement method.

The results of this investigation may be summarized as follows:
There was a greater volume of food in the stomachs of fish caught early
in the season. Except for the brown trout (7 to 9 inches long) planted
in 1956 and taken in 1956, the trout did not feed on plant material to
any extente Insects were less important in the diet of trout larger
than 10 inches in length. Surprisingly few adults of aquatic insects
were found in the stomachs.

There was a general reduction in the numbers of aquatic insects
found in the stomachs during the late summer months of trout of com=-
parable age and size. The reduction in aquatic insects was accompanied
by an increase in the numbers of terrestrial insects. An exception was
the group of 92 rainbow trout (7 to 9 inches long) planted in 1957 and
caught in 1957, In similar trout caught over the entire season, the
greatest numbers of aquatic insects were found in the stomachs of fish

taken in June. An exception was the group of 83 rainbow trout



(7 to 9 inches long) planted in 1956 and taken the same season.

The most prevalent orders of aquatic insects represented in the
stomachs were Trichoptera, Ephemeroptera, Hemiptera, and Diptera. Among
the terrestrial insects, the order Homoptera was the most universally
represented groupe The same species of trout, of comparable age and
size, and taken at the same time of year, in two succeeding years, were
found to feed on different groups of aquatic insects. Brown and rainbow
trout, of the same size and age, were found to feed heavily on the larvae
of aquatic Diptera in the month of Msy, 1956, The larvae of aquatic
Diptera were of negligible importance to the diet in May, 1957. The
data indicated an apparent tendency for brown trout to depend upon
Trichoptera larvae more than the naiads of Ephemeroptera. In the
rainbow trout, the trend was reversed. Insects appeared to be an im-
portant part of the diet of brown and rainbow trout.
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INTRODUCTION

The fact that insects form an important part of the diet of

brown trout (Salmo trutta fario L.) and rainbow trout (Salmo giardneri

Rich.) has been recognized for thirty years. The relative importance
of insects in the diet of trout has been found to vary with the species,
size, and age of the trout, the time of year, and the ecological habitat.

This investigation consisted of the analysis of the alimentary
tracts of 21l rainbow trout and 105 brown trout. The alimentary tracts
for the investigation were obtained from trout taken from the 1.8 miles
of Augusta Creek located on the Kellogg Forest property of Michigan State
University in Kalamazoo County, Michigan. A stream alteration study was
begun on this section of the stream in 1934 and has been continued to
the present time. From 1934 through 1957, except for the war years
(1941-194Y), complete fishing data have been recorded from the section
of stream within the Kellogg Forest. In 1946, an annual trout stocking
and creel census was added. Trout stomach analysis and intermittent
studies of the bottom fauna were initiated by Dr. Walter F. Morofsky and
have been continued through the 1957 fishing season. During the 1955,
1956 and 1957 fishing seasons, the collection of trout stomachs for
analysis was particularly intense, and the stomachs which were analysed
in this study were collected in the latter two seasons.

The taxonomic categories obtained from the stomachs were identi-
fied as far as possible and the numbers of each group were recorded.
The volume o; the stomach contents was also determined by a water dis-

placement methode.



The object of the study was to determine the importance of
insects in the diet of brown and rainbow trout in the Kellogg Forest
section of Augusta Creek and to determine, if possible, the seasonal
fluctuation of the numbers of insects in the trout diet.



LITERATURE REVIEW

The study of the fish diet by the analysis of stomach contents
has been utilized by numerous workers with nearly all species of fish.
Trout have been studied more extensively than any other group. It is
unfortunate that these studies lack contimuity. It is difficult to
" draw definite conclusions from the data of many of these studies. They
lack representative sampling, there is disagreement in the definition
of terrestrial insects, as well as a wide variation in the ecological
habitat and geographical location of the fish studied. In general,
there is an absence of data concerning the volume of the stomach con-
tents.

Investigators have speculated as to whether or not there is a
tendency among trout to discriminate among possible food organisms and
practice some degree of selection. According to Neill (1938), "The
trout feed on the whole range of animals present in whatever type of
habitat it finds itself, to an extent dependent on their degree of
accessibility and the extent of their representation in the fauna.® On
the other hand, Allan (1938) stated that "Percentages which the import-
ant food animals make up of the food are probably very much greater
than are their percentages in the fauna at’the same time, i.e., the fish
are performing definite selection in their food.® Idyll (1941), in his
studies of the rainbow, cutthroat and brown trouts of the Cowichan River,
agreed with the latter view.

Studies of Rainbow Trout Salmo gairdmeri Rich.

Insects have been reported to be of prime importance in the diet
of rainbow trout. According to Metselaar (1928) and Coleman (1929),



insects made up nearly the entire diet of small trout. As the fish grew
larger, the insect portion of their diet became smaller and less import-
ant, with Crustaceas and small fish composing a large porportion of the

diet (Metzelaar, 1926).

Surber (1936), Rayner (1937), and Idyll (1941) indicated that
aquatic insects were of greater importance in the trout diet during the
spring and early summer. Surber (1936), Rayner (1937), and Idyll (19L1)
found that terrestrial insects assumed great importance to the trout
during the late summer and fall months. It is obvious, however, from
the data of other investigators (Idyll, 1941; Maciolek and Needhan,
1951) that insects were an important part of the trout diet throughout
the year.

Among the aquatic insects, caddisfly larvae, mayfly nymphs, midge
larvae and blackfly larvae were often eaten in great numbers (Clemens,
1928; Coleman, 1929; Maciolek and Needham, 1951).

Investigators differ in their reports regarding the percentage
of the trout diet made up of aquatic insects. The percentages of im-
mature insects in the diet varied from a low of 28.3% (Metselaar, 1928)
to a high of 84.23% (Dimick and Mote, 1934). The percentages of ter-
restrial insects varied also, from 11.3% (Dimick and Mote, 193L) and
12.8% (Metszelaar, 1928) to 31.88% (Morofsky, 19L0).

In soms habitats, algae were an important component of the rain-
bow diet, as four workers have pointed out (Metzelaar, 1928; Surber,
1936; Lord, 1934; Needham, 1938). Metzelaar (1928) stated that 15% of
the rainbow diet was edmosed of vegetation, largely filamentous algae.

The importance of insects in the rainbow diet seems to be
independent of the geographical location. Results of investigations



carried out in Oregon, Vermont, Washington and New York were in general
agreement, (Dimick and Mote, 193L; Lord, 193L; Doudoroff, 1935; Needham,

1938).
Studies on Brown Trout Salno trutta fario L.

Insects have been reported to be of prime importance in the diet
ot brown trout, but, as do the rainbow, the larger brown trout were
found by Frost (1939) to depend more upon Crustaceae and fish as they
increase in size. In some localities, molluscs have been found to be a
sizeable component of the diet, especially during the winter (Allan,
1938).

Allan (1938) found that aquatic insects assumed their greatest
importance from the early spring to mid-summer, while terrestrial insects
were most important from late spring to early fall.

Among the aquatic insects, caddisfly larvae, mayfly nymphs, midge
larvae, and Diptera in general appeared to be eaten in the greatest
nusbers, (Allan, 1938; Frost, 1939; Morofsky, 1940; Idyll, 194l).
According to Morofsky (1940), aquatic insects composed 63.17% of the
diet, while terrestrial insects made up 29.5% of the diet.

Investigators in the United States (New York - Clemens, 1928;
Needham, 1938; Michigan - Morofsky, 1940); Canada (Idyll, 1941), and
the British Isles (Allan, 1938; Frost, 1939) agreed that insects played
an important role in the feeding of brown trout.



METHODS AND MATERIALS

The trout stomachs for this inwestigation were obtained from
trout caught in Augusta Creek, Kalamazoo County, Michigan.

Augusta Creek originates in several small lakes in Barry County
and empties into the Kalamazoo River at Augusta, Michigan. The average
flow of water at the Kellogg Forest is 61 c?bic feet per seconds The
flow is fairly stable and since 1947, when observations were begun, it
has never been lower than 33 cubic feet per second, even during periods
of extended drought. The average gradient is about 6% feet per mile of
stream. The stream bottom is predominantly gravel. In 193k, a stream
alteration study was begun on a section of Augusta Creek. In 1946, an
annual trout stocking and creel census study was sdded. The primary
purpose of that study was to determine the results of stocking legal
size trout in this heavily fished southern Michigan stream (Lemmien
et al, 1957).

The trout were taken from the 1.8 miles of stream on the Kellogg
Forest property of Michigan State University. Trout were selected at
randon from the creels of fishermen at the Kellogg Forest station.

Each fish was cut open and the alimentary tract was removed and placed
in preservative. The species of trout, size, year planted, and the date
caught were recorded and the record was placed in a bottle with the

'~ stomache The term stomach used throughout the text refers to the trout
alimentary tract from the esophagus to the anus.

The preserved trout stomachs were transported to Michigan State
University where the stomachs were removed from the preservative and

were cut open their entire length with a pair of sharp scissors. The



contents were then scraped out with a pair of forceps into a petri dish
containing a small amount of 50% ethyl alcohol. The internal 1lining and
folds of the alimentary tract were then examined under 20 power magni-
fication of a binocular microscope for possible food material lodged
there.

The material was examined under 60 power magnification. The
identifiable material was sorted into a second petri dish, while the
remaining material was divided into animal, plant, and general debris.
The recogniszable material was classified as specifically as possible
with limits imposed by the author's taxonomic training.

The volumetric measurements were determined by displacement
according to the following procedure: 15 ml. centrifuge tubes cali-
brated to 0.1 ml. were filled to the 10 ml. mark and placed in a test
tube rack. The classified material was removed from the petri dish
with forceps and dabbed on paper toweling to remove the excess alcohol.
The material was then placed in a centrifuge tube and the rise in the
level of the water in the tube as indicated by the bottom of the
meniscus was taken to be the volume of the material. Volumes smaller
than 0,05 ml. could not be estimated and were recorded as "trace® (Trc.)
on the data sheets. The volumetric methods were similar to those used
by Ball (1948). |

Figure 1 is an example of the datg form for a single stomach.
Data from trout of the same species, sise and age and collected on the
same day were combined. The numbers in parenthesis above each month
in the tables and graphs refer to the number of stomachs taken that
monthe

Throughout the text of this thesis, the trout stomachs are from
fish 7 to 9 inches in length unless otherwise specified.



Figure 1
AN EXAMPLE OF A STOMACH ANALYSIS DATA FORM

HISTORY

Stomach No. 23’4

Species of Fish Dbrown, 1957, 9"
Where Taken

How Captured

Date Taken pril 28,

Type of Bait
Time of Day
Preservative
Name of Sampler

STOMACH CONTENT

Name Nunmber Volume
Annelida 3 parts loly
Crustacese

Amphipoda 1 (in part) 0,5
Trichoptera 1 larva (rather digested) 0.1

Limnephilidae 1 larva (rather poor) 0.1

Hydropsychidae Hydropsyche| 1 larva 0,05
Diptera

Tipulidae 1l larva Q.2
dnimal Debris 1.7
TOTALS L. 05

REMARKS




PRESENTATION AND DISCUSSION OF DATA

l. Rainbow Trout.

A. Rainbow trout, planted in 1955, taken in 1956 - Table I.

The numbers of fish which fall into this classification were limited.
There were only 16 fish collected in late April and early May.

The stomach analysis indicated that the annelids were the most
important single food item in the diet, with the crustaceans also being
well represented.

The most important aquatic insects were members of the families
Tipulidae and Tendipedidae of the order Diptera and the family
Limnephilidae of the order Trichoptera. It was the larval stage of
these taxonomic groups that were eaten.

B. Rainbow trout, planted in 1956, taken in 1956 - Table II.

Trout stomachs of this group were collected over nearly the entire fish-
ing season in 1956 and a total of 83 stomachs were collecteds The
monthly distribution of stomachs was unequal, ranging from 38 in May to
only 2 between July 1l and August 25. This distribution results in
certain difficulties in interpreting the data, nevertheless, certain
general trends may be seene.

Aquatic Diptera were important to the trout diet, especially in
May, when larvae of the family Tendipedidae and other Diptera were found
to be abundant in the trout stomachs. Both the time of year and the
groups of insects present were in agreement with the studies of other

workers (Rayner, 1937; Idyll, 19L1).
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Other groups of aquatic insects such as the Ephemeroptera and
Trichoptera, were generally important throughout the season. Needham
(1934), Idyll (1941), and Maciolek and Needham (1951) found that aquatic
insects play a major role in the‘trout diet throughout the year.

There was an increase in the numbefs of terrestrial insects eaten
by the rainbow trout in July and August as compared with the spring
months. This is in agreement with the data of Surber (1936), Rayner
(1937), and Idyll (19k1).

The annelids and animal debris were large components of the diet,
particularly in the spring months, while the crustaceans occupied a role
of a lesser, but relatively sﬁeady portion of the diet all seasone.

C. Rainbow trout, planted in 1956, taken in 1957 - Tables III

and IV. Eight stomachs of rainbow trout planted in 1956 were collected
in May and June of 1957, while 9 stomachs of rainbow trout (9 to 13
inches long), were collected April 27 and 28.

In the stomachs of rainbow trout planted in 1956, Ephemeroptera
naiads were found to be important, while the stomachs of rainbow trout
(9 to 13 inches long), planted in 1956, indicated that the annelids
formed the main portion of the diete The larger fish were collected
earlier in the spring than the small fish, and it should be noted that
the larvae of Tipulidae were of some importance to the larger fishe

D. Rainbow trout, planted in 1957, taken in 1957 - Tables V

and VI. Six stomachs were collected late in the season from ralnbow
trout planted in 1957 which were over 9 inches long. There were 92

stomachs taken from rainbow trout planted in 1957, with 89 of them being
obtained from May through August. As far as could be determined, the

data do not indicate any striking change in the diet of the larger trout



as compared with the smaller ones.

The data indicated the importance of both aquatic and terrestrial
insects in trout feeding. The most important insects in the trout diet
as indicated by total numbers eaten were Ephemerortera naiads, Hemiptera
nymphs and Trichortera larvae in descending order. The mayfly naiads
vere prevalent in the stomachs throughout the season. The family
Corixidae was the prevalent group of the Hemiptera, but while the
corixids were eaten in the greatest numbers in June, the greatest va-
riety of Hemiptera were taken in July. The genera Hydropsyche

(Hydropsychidae) , Helicopsyche (Helicopsychidae) and Brachycentrus

(Brachycentridae) formed the greater part of the Trichoptera larvae.
Trichoptera larvae were taken in greatest numbers in July. The remain-
ing aquatic insects recorded from the stomachs made up a relatively
minor part of the trout diet. A number of investigators concur with
the importance of Trichoptera and Ephemeroptera, but found certain
groups of Diptera (Tendipedidae and smuludae) to be more important
than Hemiptera, a group they found to be‘pf relatively little importance
(Clemens, 1928; Coleman, 1929; Needham, 193kL; Dimick and Mote, 193k;
Rayner, 1937; Morofsky, 1940; Idyll, 19L1; Maciolek and Needham, 1951).

Among the terrestrial insects, specimens of Coleoptera and
Homoptera made up a moderately large portion of the diet, with the most
important families being the Curculionidae and bercopidae. The beetles
occured in the stomachs in greatest abundance in June, while the spittle
bugs were eaten in greatest numbers in July.

Other groups of animals which were apparently important to
the trout are the crustaceans, especially crayfish (Decapoda), the'

annelids, the watermites (Hydracarina) and snails (Gastropoda). The
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annelids appeared to be more important in May, June and July, with de-
creasing importance in the diet as the summer progresseds The crus-
taceans were not well represented in the samples taken in May but became
increasingly important in June, July and August. The watermites were
found in greatest abundance in June, while the gastropods were most
prevalent in July. So far as volume was concerned, the animal debris
portion of the stomach contents was the largest item.

II. A Comparison of Rainbaw Trout of the Same Age.

A. Rainbow trout caught the year following stocking. All of the

fish which fit this classification were taken during the spring months,
80 their feeding could be compared. Larvae of the families Tendipedidae
and Tipulidse of the order Diptera and Trichoptera larvae of the family
Limnephilidae were important in the diet of rainbow trout, planted in
1955, taken in 1956. The annelids formed the largest portion of the
diet, both numerically and volumetrically, while the crustaceans were
also taken to some extent.

In contrast, the diet of rainbow trout, planted in 1956, taken
in 1957, showed that the Ephemeroptera naiads were the dominant group
among the insects, while the orders Diptera and Trichoptera were of
minor importance. The annelids and crustaceans were not present in
large numberse.

The rainbow trout (9 to 13 inches long), planted in 1956, taken
in 1957 were found to have a diet somewhat similar to the rainbow trout
(7 to 9 inches long), planted in 1955, taken in 1956. The annelids
represented the predominant group of animals in the diet and the larvae

of Tipulidae of the order Diptera were the most numerous group of insects

Presente.
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B. Rainbow trout caught the same year they were stockeds Rainbow

trout, planted in 1956, caught in 1956, apparently depended on the naiads
of Ephemeroptera and the larvae of Trichoptera for a moderate portion of
their diet all season. In May, the larvae of several families of Diptera,
 especially the family Tendipedidae were important. Terrestrial insects
were taken during July and August. Tﬁe annelids formed the second
largest portion of the diet in numbers and volume. Crustaceans formed
a moderate but steady portion of the food throughout the season.
Volumetrically, the animal debris portion of the diet was the greatest.

The diet of rainbow trout, planted in 1957, taken in 1957, was
found to be somewhat similar to that of rainbow trout of comparable size
and age of the previous year, but there were also marked differences.
The diet was similar in that Ephemeroptera naiads and Trichoptera larvae
were taken all season. Animal debris was the largest item of the diet
volumetrically and the crustaceans were eaten in moderate numbers. The
stomach analyses indicated the following differences from the diet of
comparable rainbow trout of the previous year. The aquatic Diptera were
of negligible importance and were replaced by members of the families
Corixidae and Gerridae of the order Hemiptera. The terrestrial insects
were important in the same months as the aquatic insects and were not
prevalent in the summer months. The annelids were not as important as
other groups of animals. There was an average of 15.9 watermites
(Hydracarina) per trout stomach taken in June. Snails (Gastropoda) were
eaten during July.

Stomach analyses of the six rainbow trout (7 to 10 inches in
length), planted in 1957, which were collected late in August of 1957

indicated that the diet of these trout compared favorably with the diet
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of the rainbow trout (7 to 9 inches long), planted in 1957, taken in
1957.
III. Brown Troute.

A. Brown trout, planted in 1956, taken in 1956 - Table VII.

Seventy-one stomachs of brown trout, planted in 1956, were collected
during the 1956 fishing season. It is unfortunate that a disproportion-
ately large number of these stomachs were collected in May, leaving a
small number of stomachs to represent the remaining months of the season.
From July 14 to September 5, for example, only 5 stomachs were collected.

The order Diptera was the most important group of the aquatic
insects, in both numbers and volume and both the larvae and adults were
eaten in large numbers. The most prevalent families of Diptera which
were taken by the fish as larvae were Tendipedidae and Tipulidae, while
those taken as adults were the Empididae and Tendipedidae. The tipulid
larvee were found in fish sampled in the spﬂng months, especially in
May, and the tendipedid larvae were also the most important in May. The
adult tendipedids were found mostly in fish taken in June, while the
Empididae adults were most prevalent in fish stomachs in May.

The family Gerridae of the order Hemiptera ranked second in
abundance. The Gerridae were well represented in April, May and July,
and were at least present in June and August. Thé order Hemiptera has
not been reported to be important by other investigatorse.

The order Trichoptera was moderately important in the brown trout
diet, especially in May but there were no families present in great
numbers. The importance of Diptera and Trichoptera to the diet of brown
trout has been shown by Allan (1938), Frost (1939), Morofsky (1940) and
Idyll (1941). The mayfly naiads were reported to be important to brown
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trout by the preceding workers, but were not important to the fish in
this study.

Terrestrial insects were present »n increasing numbers toward the
" end of the summer with the order Homoptera being the most prevalent groupe.
The increased importance of terrestrial insects in the summer months
agrees with the findings of Allan (1938).

The annelids and crustaceans formed a s}zeable portion of the
trout diet throughout the season, with the former group representing
both the greatest number and greatest volume of animals consumed by the
trout.e A large volume of animal debris and a surprising amount of plant
material were other major elements in the diet. '

B, Brown trout, planted in 1957, taken in 1957 - Table VIII.

Only 13 fish which fall into this category were collectede They were
taken from April to Auguste The Trichoptera larvae were the most im-
portant aquatic insect group fed upon by the fish. The Trichoptera were

important throughout the season, and the genus Helicopsyche of the family

Helicopsychidae was the most prevalent group found.

The family Gerridae ranked second in total numbers eaten and also
represented the largest volume among the aquatic insects. The Gerridae
were taken by fish only in July and August.

One is not surprised at the importance of the Trichoptera larvae
to the fish since other studies have indicated this trend (Allan, 1938;
frost, 1939; Morofsky, 19L0; Idyll, 1941), but the lack of importance
of Diptera and Ephemeroptera conflicts with the results of previous
workers.

The terrestrial insects were of relatively little importance

with the exception of the family Formicidae (Hymenoptera) which were
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found in moderate numbers in fish caught during Auguste

The crustaceans were represented nearly every month, but not in
large numbers. Volumetrically, animal debris makes up a major portion
of the stomach contents.

C. Native brown trout taken in 1955 - Table IX. Since there

were but five fish which fit into this category, all collected in May,
the data presented in the table is of limited values The diet of these
fish did not show any notable deviation from that of planted brown trout

of comparable size.
De Native brown trout taken in 1957 - Tatles X, XI and XII.

There were three different size classes of native brown trout collected
in 1957. There were 11 stomachs from 7 to 9 inch fish, ) stomachs from
11 to 15 inch fish and 1 stomach from a 17 inch fish.

The diet of the 7 to 9 inch fish was not notably different from
the stocked brown and rainbow trout of ecomparable size. The Diptera and
Trichoptera were the most prevalent orders of insects found.

The 11 to 15 inch fish were found to rely on the Trichoptera
larvae, but the crustaceans made up the largest component of the diet
volumetricallye.

The 17 inch fish indicated a-definite swing toward crustaceans as
the most important element in the diet of large fish. Frost (1939)
reported that brown trout rely more upon crustaceans and fish in their
diet as they increase in size.

IV. A Comparison of Brown Trout of the Same Age.

All of the stomachs from planted brown trout collected were from

trout which were caught the samé year they were plantede Brown trout,

planted in 1956, taken in 1956, were found to feed extensively in the
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spring on both the larvae and adults of the family Tendipedidae, the
larvae of the family Tipulidae and the adults of the family Empididae of
the order Ciptera. The orders Hemiptera and Trichoptera made up the
remaining important groups of immature aquatic insects. Terrestrial
insects were important in the summer months. The annelids were the
animal group which were present in the greatest numbers and volume.
Crustaceans were present in the stomachs in moderate numbers and the
plant debris present indicated that these fish fed on plant materials.
Animal debris also formed a sizeable portion of the stomach contents.

Brown trout, planted in 1957, taken in 1957, were found to depend
upon Trichoptera larvae and the nymphs of Hemiptera, as did similar
trout of the previous year. Diptera larvae and adults were of negligible
importance. Terrestrial insects were important in August. The annelids,
an important group the year before, were of little consequence to the
diet, while the crustaceans were quite important. The volume of plant
debris was small, as compared to that found in similar trout the year
before. The animal debris portion of the diet was the largest item
volumetrically.

V. A Comparison of the Average Number of Aquatic Insects and Terrestrial
Insects Per Stomach in Each Month of the Fishing Season in 1956 and
1957 in Brown and Rainbow Trout of Comparable Age and Size.

These data are summarized in figures 2 through 5. There was a
general reduction in the numbers of aquatic insects found in the stomachs
of f£ish taken in the late summer months. This was accompanied by an
increase in the numbers of terrestrial insects. The 92 rainbow trout,
planted in 1957 and caught in 1957, were an exception. There was a

reduction in the numbers of all insects in the late summer monthse.
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VI. A Comparison of the Average Number of Trichoptera and Diptera Larvae
and Ephemeroptera Naiads Per Stomach in Each Month of the Fishing
Season in 1956 and 1957 in Brown and Rainbow Trout of
Comparable Size and Age.

These data are sumarized in figures 6 through 9. There was a
tendency for brown trout to feed more upon the larvae of Trichoptera than
on Ephemeroptera naiads. Rainbow trout exhibited an opposite tendencye.
A definite statement regarding this matter cannot be made since there was
a wide variation in the number of stomachs collecteds It is interesting
to note that both species of fish were found to feed rather heavily on
the larvae of aquatic Diptera in May of 1956, while the larvae of Diptera

were of little importance to comparable fish in May in 1957.



19

ember, 1

TR

11
14

;$
|

and Taken April through Sept

A Comparison of the Numbers of Aquatic and Terrestrial Insects

Found in the Stomachs of 71 Brown Trout 7 - 9 Inches long,

Fig. 2e

11t

Flanted in 1916 ar

et

In

BR8N b

s aauna s

i

yans s

i

-
o

HOVWOLS ¥3d SLOJISNI JO HIHWAN HDVHIAV



20

i 1 A 1
1 e 1 1
1 1 1
! ] !
!
!
T T T
= 1 1 4 3 | "
} 1 'TH 1 RS T T
) 0 L 1 1 1 HN A,
1 T 1 & 1 1T 11 LIH 1T Tt T 1
I s ae ! t 1 r= ine sas R inE o
S e : R et R s 1 e
, !
+ + + t - +1 ‘ 4+ - . +4 + R Sdhana 4 B
o T HHHHH 1 ! HH HHH- ey iaaadanaasdaasasases I
{ i 1 1 11 T 1 I FRNNS ANARE BRGNS 1l [
l T - o  or 1 | 1 1
uy s 35S Saaas Saaas SEEREE  I0Y SRE Sunms PuRSs Sum— i L~ swm ammas e
a AN BREER - ¢BE REEES BRRNE Rae GameS | Se sESEE SREEe
OI‘ 4 usi INE S Sauna st I - L.
t ! ] AM,H IEuE EsRaE 1B B8 £ 5T RAUBA SEBO §
ma

A Comparison of the Numbers of Aquatic and Terrestrial Insects

Found in the Stomachs of 13 Brown Trout 7 - 9 Inches Long,

Figo 3.

ot

in

Pl

mEn

IREEESEE

i

4+

HOVWOLS ¥idd SILOUSNI J0 HIGWAN TDVUIAY

0




A Comparison of the Numbers of Aquatic and Terrestrial Insects

Found in the Stomachs of 83 Rainbow Trout 7 - 9 Inches Long,

Figo ho

[RR ERR RS e

Planted in 1956 and Taken April through Se tember, 1956,

18 B

41‘
inns
I
ims

1
11
L1

- r.l 1

HOVWOLS ¥3d SLOESNI 40 HEHWIN FOVHIAV




22

1 Insects

ngy

nchesrig

i

tic and Terrest

ut 7 -9

57 and Taken May through September,

Planted in 19

Fig. 5. A C rison of the Numbers of a
& §ound 1ﬁm§ﬁe Stomachs of SgbRainbouéﬁgo

w o -~ o~ ~ o
HOVWOLS ¥idd SIOASNI 4O HEEGWAN FOVYIAV



23

A Comparison of the Average Number of Larvae of Diptera and
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Figure 10

1956 Fishing Results
Augusta Creek, Kellogg Forest

Plantings:
Brown trout 1000
Rainbow trout 122
Total planted 2250

Eight weekly plantings of legal sized trout were made from
April 2L, 1956 to June 13, 1956. Each week 125 brown trout
and 125 rainbow trout were spot planted. One additional
plant of 250 rainbows was made on August 22, 1956.

Trout caught:
Rainbows

1956 Stocking 818

1955 Stocking _ 54
Total Rainbows 872

Browns

1956 Stocking 479
Native or 1951 8
Stocking L
Total Browns 527
Total trout taken 1399
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Figure 11

1957 Fishing Results
Augusta Creek, Kellogg Forest

Plantingss:
Rainbow trout ‘2000
Brown trout 12§
Total planted 2125

Eight plantings of 250 trout each were made from April 19 to
July 2. One additional planting of 125 rainbows was made on
August 13. The first planting on April 19 consisted of 125

rainbows and 125 browns. These were the only brown trout
stocked this year.

Trout caughts

Rainbows
1957 Stocking 1318
1956 Stocking 83
Total rainbows 1,01
Browns
1957 Stocking 3l
1956 Stocking 25
Other browns 35
Total browns 91

Total trout taken 1492



RESULTS AND CONCLUSIONS

The results of this investigation may be summarized as followss:

1. There was a greater wvolume of food in stomachs of fish caught
early in the season.

2. Except for the brown trout, planted in 1956 and taken in
1956, the trout did not feed on plant material to any extent.

3¢ Insects were less important in the diet of trout larger than
10 inches in length.

Le Surprisingly few adults of aquatic insects were found in the
stomachs.

5S¢ In similar trout represented over the entire season, there
was a general reduction in aquatic insects during the late summer months.
The reduction in aquatic insects was accompanied by an increase in the
numbers of terrestrial insects. An exception was the group of 92 rain-
bow trout, planted in 1957 and caught in 1957.

6. In similar trout caught over the entire season, the greatest
numbers of aquatic insects were found in the stomachs of fish taken in
June. An exception was the group of 83 rainbow trout, planted in 1956
and taken the same season.

7 The most prevalent orders of aquatic insects represented in
the stomachs were Trichoptera, Ephemeroptera, Hemiptera, and Diptera.

8. Among the terrestrial insects, the order Homoptera was the

most universally represented groupe



30

9« The same species of trout, of comparable size and age, and
taken at the same time of year, in succeeding years, were found to
depend on different groups of aquatic insects.

Both the brown and rainbow trout, of the same size and age,
were found to feed rather heavily on the larvae of aquatic Diptera in
the month of May, 1956. The larvae of aquatic Diptera were of neglig-
ible importance to the diet of comparable fish in May of 1957.

10, The data indicated an apparent tendency for brown trout to
depeﬁd upon Trichoptera larvae more than on the naiads of Ephemeroptera.
In the rainbow trout, the trend was reversed. A definite statement
regarding this difference in feeding habits of the two species of fish
cannot be made, however, since there were wide variations in the number
of stomachs collected.

11l. The stomach analysis data indicated that insects were an
important part of the diet of brown and rainbow trout, particularly in

7 to 9 inch fish.
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