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Part 1. Survey, Improvements and Fish Yield

A number of brief investigations have been made on Little Long Lake
since early in 1936, when the owner, Mr. Paul Travis, suggested that the
Institute use it as an experimental laboratory. Nuch of the work on this
lake hes not been carried to completion, but the aveileble informastion is
included in this report so that the record may be kept complete,

Selection of this lake for intensive study is especially desirable
beceuse (1) all fishing is controlled by the owner end complete records
of the cateh together withscale and stomach collections as desired by
the Institute are taken, (2) the lake is acid, & condition not uncormon
in Michigen, but one with which the Institute is not very familiar, since
most of its leke work has been on alkaline waters, and (3) environmental
changes recormmended by the Institute ars made by the owner without cost

to the Department.

Survey

A preliminary survey of Little Long Leke by plane table method was
made by L. A. Woodbury and W. F. Carbine on Séptember 8 and 9, 1937,
Accoréing to treir outline, the lake has an area of 37 acres. A resurvey

early in Karch (1938) by O. He Clark indicates the ares as 34.5 acres,
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The latter survey was made on the ice by actual measurement and is more
relieble, Soundings were teken both at the time of the original survey
and recently through the ice. rccording to the earlier depth determina-
tions, 63 per cernt of the leke has e depth of 5 feet or nore, 31 per cent
has a depth of 10 feet or more, and 8 per cent has a depth of 20 feet or
more. Meximum depth found (by sounding trrough the ice in Narch, 1938)
was 27 feet, 8 inches. It is possible, of course, that the actual maximum
depth of the lake is slightly greaeter than the meximum depth found,

The bottom was found to be pulpy peat excert along the extreme margin,
where it is fibrous peat and send. Small amounts of gravel are present
at the north end and along the southeast margin. A small intermittent
outlet (it was flowing ir ¥arch, 1938) is present at the south end,

Chemical asnalyses were made (October 22, 1536) at four stationss These
are shown on the mepe. The water was invariably acid, varying from 6.8 at
the surfece at Station I to 5.9 near the bottom et the same station. The
surface water was almost neutral,

Oxygen was adequate for fish life except very neer the bottom in deep
water, At 21 feet in depth (Station I) the sample showed 6,1 parts per
million, at %4 feet it was 1,0 part per million. The latter is generally
considered inadequate for Tish life, 3lightly less oxygen wes present
near the bottom in Stetion III, where 3.1 ppme were found at 21 feet and
Ce5 ppme at 24 feets So far as oxygen is concerned, almost the entire
volume of water is aepparently suitable for fish life,

The water is extremely soft. Free carbon dioxide is present in limited
guantities at all depths. The water is reletively clear. On November 22,
1936, the surface temperature was €8 degrees Feshrenheit, bottom terperature

at Station III was 60 degrees,
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Surfece acidity was again tested on May 9, 1937. it the four stations
it was 5.7, €40, 5.8 and B4l respectively. It was slightly more acid than
on the previous examination. Ancther examinetion wes made in September,
1637, Informetion on methyl orenge alkalinity and pH are listed below
for the three exarinations. The methyl orange alkalinity was apparently

slightly higher in 1937 after lime was added,

¥0 Alkalinity and pH

Date Station Depth MO pH
9/22/36 I Surface 6 648
211 8 6e2

241 11 569

11 11 7 6l

III 211 8 6.0

301 27 640

v 51 4 6o4

10 tons {approx.) lime added - March, 1937

5/9/37 I Surface 7 5.7
11 " 8 640

I1I " 8 548

v " 8 6el

9/7/37 I Surface 8 643
201 10 5.6

25! 26 540

II 91 10 6e7

11X 201 12 5.0

v Surface 10 ovs

Plankton samples were taken on May 9, 1937. A single vertical haul
with e Rirge closing net was teken at each stations The volume of the

samples st the time were:

Station Length of Haul Volume of Sample
I 151 0440 cco
II 51 0425 cco
III 241 0455 cCo

Iv 6t .20 CCoe
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Saxples taken on September 7, 1837 were 044 cce, Dol cce 2nd 045 cc,
for Stetioms I, II and III respectively,
Four netf sels were made at the time of tThe original survey. Experi-
mental zill nets were invariably used. All were overnight sets, Data on
these sets are given below:

Total Hours

o Date 3et Time Set et Was Set Location

1 9/20/36 4:00 peme 17 Test shore (e central part)
2 9/20/37 4:15 pam, 175 " "o(s. " ")
3 9/21/36 10:15 a.m, 23 . Z. corner

4 9/21/36 10:30 a.me 22% Tast shore (central part)

The fish taken in these net sets were as follows: No, 1--5 perch,
5 bluegills; Noe 2--1 sucker, 3 bullheads, 5 bluegills, 1 large-mouthed
bass; Yo. 3-~1 large-mouthed bass; No, 4-=7 perch,

Net sets were again mede by Woodbury and Carbine in 1937 on September 7

and 8. Data on these sets are as follows:

Total Hours Length
Collection Date Set Wet Was Set location of Net lfesh
A 9/7/37 13 We shore 150t 2 3/4"
B " 13 E. shore 3001 1 3/16"
c " 13 " 1251 Varied
D 9/8/37 24 W. shore 150t 2 3/am
E " 24 yiddle 300t 1 3/16"
F " 24 1600t S, of 115t Varied
landing
G " 11 iddle 1161 Varied
i " 11 S. Bay 3001 1 3/16"
I " 11 Near S, Bay 150! 2 3/4"
i 9/9/37 12 "ronoom 3001 1 3/16"

The take in these gill ncts was as follows: A-=% Dluegills; 3--2 blue-
£ills; C=-8 perch, % bluegills; D=--4 blusgills; E--3 perch, 2 bluegills;
F--1 perch, 1 bluegill; G--2 bluegills; H-~l large-mcuthed bass; I--1 blue-
cill; X-=-6 bluegills, 4 shiners,

The 14 net sets yielded a total of 3 largze-mouthed bass, 24 perch,

40 bluegills, 1 sucker, 3 bullheads and 4 golden shiners, The nets averaged

abouk 5 fish each, which seems considersably lower than for netting in general
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in other lakes, The relative abundance of species in the nets is not an
indication of the relative abundance of fish in the lake because some
species "gill net" much more readily than do others. Bass are not easily
taken in gill nets and bluegills apparently do not net =s easily =s perch.
The percentage of perch in the lake is therefore probably considerably
lower than the netting indicates.,

Seinings were made on several occasions:

On September 23, 1936, Shetter and Leonard took 1 large-mouthed bass,
96 bluegills and 5 Iowa darters with a 15 foot common sense seine,

On July 24-25, 1937, Shetter and Cooper took large-mouthed bass,
bluegills, perch, bullheads, fat-headed minnows and Iowe darterse. The
numbers taken were not recorded. Shetter indicabes that the fish were
dominently bluegills,

The specimens were used to determine the rate of growth of the fish,
Forage Fish

Forage fish were almost entirely absent when the lake wos examined,
Rather extensive netting and seining yielded only ¢ gohfrghiners and a
small number of Iowa darters. Since food appeared to be relatively scarce,
forage fish were introduced in the hope that they would become established,
Data on the plantiang of these fish are recorded by ¥r, Carbine in Report
No. 444, Two plants were made in 1937, one in lay and the second in June.
An estimated 15,466 fish consisting of fat-headed minnows and red-bellied
dace were introduced. The fat-heads are reported to have been much the

more abundant of the species stocked,

b

Late in July Shetter and Cooper seined the shore in an attempt to
determine whether or not these fish had spawned. They found no fry and

took only two of the planted fish, Bluegills and bass were collected for

stomach analysis to determine whether or not these f£ish were feeding on
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the minnows which had been planted,

Later examination of these stomachs by Dre Leonard failed to indicate
that the winnows had been eaten,

The forage fish question in Little Long Lake needs further study,.
Whether or not the minrows planted survived or reproduced has not been
decided, Their value as food for the game fish likewise needs investiga-
tione The bluegills are growing rether slowly (see below) and it might
prove desirable not to have the forage fish become abundant bscause of
danger of over-population by bluegillse. It is assumed that more small

bluegills will be eaten by the bass if minnows are sparse,

Food

The food of the fish as indicated by an examination of stomachs is

discussed by Dr. Leonard in Section 2 of this report,

Creel (Census

A creel census was taken during the complete 1937 fishing season by
George Travis. All fishing for the year presumably is included in the
record. A sumpary of the data indicates that the lake was fished for
35 fisherman-days, that those who fished invariably caught one or more
legal-sized fish, that 410 legal-sized fish were taken in 88% hours of
fishing and that these fish had an average length of 8,4 inches (see
Table 1), The catch represented 4,6 fish per hour's fishing or 11,7 fish
per average fishing day (2,5 hours). The average catch for the state as
a whole, for non-trout waters, in 1936 was 1,7 fish per hour, Fishing
in Little Long Leke was very decidedly better than in Michigan lakes in
general. As experience has shown, the 1937 figure for lake fishing for

the state as a whole will not differ greatly from those for 1936,



-T-

The 410 fish represent a catch of 12 fish per acre, =2 very small
crope It should be p.ssibls to remove several times this number of fish
without injury to subsequent fishing. There is a definite tendency to
underfish privete waters, Incressed fishing in Litile Long Lake would
probably be beneficial, for food is apparently limited and the growth of
the fish is not rapid,

The fishing is analyzed in Tables 1 to 4,



Table 1

General Data on Fishing in Little Long Lake, Osceola County, 1937

Number of | Number of Fisher= |Number of Legal|{ Number of| Catch | Number of | Average Size of Number of Hours
Fisherman~ | men Teking No Fish | Fish Caught Hours Per | Fish Per All Fish Caught Per Fisherman-
Month days Noe % Fished | Hour | Fisherman day
Ma.y 12 & 31 4 oD 'Y ) 12 7,50 1,6 3.0 7.8 109
June l1l=28 9 ese PR 134 23400 58 14,9 8,1 246
July 3-31 16 'YX [ XX ] 146 42‘25 3‘5 9.1 9.1 2.6
August 1-12 6 'YX PYX 118 15075 7,5 19,7 7.9 2.6
Totals or
A.Ver&ges 35 PPy 'YX} 410 88.50 4‘6 11.7 8,4 2.5
'
Q
S :
1 Table 2
Eind of Bait Used
Bait May 12 & 31 June le28 July 3«31 August 1-12 Total
Natural Bait
Worms 4 7 7 3 21
Minnows 'Y o0 1 oo 1l
Artificial
Plug sen XY 1 eee 1
Combinations or
Unkrlo‘wn Y ) 2 7 3 12
Total 4 9 16 6 35
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Table 3
Residence of Anglers
County May 12 & 31 June 1-23 July 3=-31 August 1-12 Total
Osceola 4 9 8 4 25
Jackson co e YY) l (XX 1l
Oakland XX [XR) oo 1l 1
Yashtenaw ces eve 7 1l 8
Total 4 9 9 6 35
Table 4
Number and Average Size of Fish Caught, by Species
Largemouthed Bass Bluegills Yellow Perch Bullheads Total
Yonth Moo Ave. Size Noe | Aves Size| No. [Ave. Size] Noe | Aves Size | Hoe |Ave., Size
May 12 & 31 vee Y 8 Tl 4 9,0 eve cos 12 78
June 1-28 18 11,2 114 746 4 8.8 ces ove 134 8.1
July 3-31 33 12,9 107 743 5 1044 1l 1045 146 9.1
Allg. 1-12 16 11.7 102 7.3 eee eece ene o e 118 7.9
Total and
Average Size 65 12,2 331 75 13 945 1 1045 410 8ot
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tocking

In sddition to the forage fish planted, 2,000 small-mouthed bass
were introduced in 1938 and 5,000 were planted in 1937. These were ob-
tained from the U. S. Bureau of Fisheries and, according to George Travis,
were from 1 to 2 inches long when stocked. As sexual maturity is not
attained until from 4 to 6 years, this more desirable species of bass will
probably not become abundant for some time assuming that part of those

planted will survive to maturity,

Growth of the Fish

Since the growth of fish depends, within limits, on the amount of fodd
consumed, & determination of the rate of growth gives, indlrectly, an
indication of the food supply--whether or not it is adequate to support the
number of fish present and to permit the reasonable growth of these fish,

Two factors mey be expected to effect the growth of fishes in Little
Long Leke: Few fish have been remcved in the last several years and, with
en incressed population of fish, a retardation in the rate of growth may
be expected as @ result of greater population density. However, lime has
been added, which presumebly may be expected to increase the food and there=-
fore cause increased growth of the fish,

Scale sazples taken in 1936 and 1937 have been studieds, Since the
ages are determined only to the lest "winter mark,"™ neither group will
irdicete the effect ¢f the lime which was first added in Karch, 1937,

The sceles will be used a5 & checl: for examination of scales collected
leter and a cemperiscen will indicste whether or not an increese in growth
res resulted,

Scalec taken frem the large-mouthed bass ere especislly difficult to
reed erd will require censideratble further study. TFor bluegills and perch

the growth has been determized from 140 and 28 specimens respectively,
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For bluegills the calculated growth wes a follows:

Year o. of Fish Age  Total Length in Inches
1936 17 I 1.1
13 IT 242
13 I1T 3eS
10 v 4,8
3 v Ged
1¢37 129 I 1.1
93 II 2.1
77 IIT 342
73 Iv 4.6
50 v 6e4
28 VI 8e4

Growth was similer for each group of scales and in both was reletive-
ly slows It required elmost 5 years for the bluegills to reach a legal
length of six inches,

For comparison, the growth of bluegills in Wintergreen Leke, Kalemazoo

County, as determined by G« Pe Cooper was as follows:

I 2.0 inches
II eoe 8
III 7«5 inches
Iv 8.7 inches
v 8.8 inches
VI 9.4 inches

The fish in this relatively fertile southern lichigen leke were con-
gicderably larper at the end of 3 years than the Little long Lake fish wviere
et the end of five years,

The perch had a reasonably repld growth. Calculeted lengths were:

Year No. of Fish Age  Total Length in Inches
1936 13 I 247

13 I1 4,7

13 III 76l

8 Iv 942

4 i 1043

2 VI 10,7

1 ViI 10,9

1 VIII 11,1



Yesr Noe of Fish Age Totel Length in Inches
1937 15 I 248

15 iI 448

14 I1I 6.4

14 Iv 844

12 v 9.4

3 Vi 11,2

1 VIT 12,0

The perch had exceeded the minimm legel length of six inches by the

end of their third year,

Leke Improvement

A variety of attempts have been made to improve the envirorment for
the desirable species of fishess The following suggestions were made by
Dr. Hazzerd on February 23, 1937:

"l, Scetter at least 10 tons of crushed limestone over the ice, prefer=-
ebly while the ice is rather wet on top. This could all be concentrated in
either half of the leke if the ice is not firm encugh to distribute it more
evenly. The emount indicated is probably not sufficient to change the lake
from acid to alkaline but should show some measurable result and should
give us an indicetion of how much will actuelly be required to do the jobe
It is impossible to figure out accurately the amount required inasmuch as
we do not kmow the neutralizing power of the humic acid which is present,

The exact amount of lime used should be recorded, whether it is more or less
then the 10 tons recommended,

2. Sink six of the large, open type, rectanguler brush shelters in
water between 10 and 15 feet deep at wvaricus points on the leke and mark
eack of these clearly by an anchored buocye If these shelters work here as
they do in most lakes, you will find these choice fishing spotse The
shelters should be like Noe. 4 of the enclosed diesgram,

3¢ Install twelve spawning boxes built eccording to diagram Ko. 17,
end £ill these boxes with clean gravel from 1/2 inch to 4 inches in diemeter,
These should be placed in water esbout 3 1/2 feet deep and preferebly pretty
well distributed around the leke. In no case should two boxes be less
then 10 feet arart,

4, Install a small, circular brush shelter (Noe 12) about 6 feet in
diemeter within 5 feet of each spawming box and out toward deecper water from
the boxe I would also suggest that a water-logged log or stump (of which
there ere o number slong the west shore) be placed across each of 6 of the
boxes, leaving € boxes exposed. The logs will help to hold the boxes in
place and will enable us to tell which arrangement the bass prefer in your
leke, The lozs used should be rather small so that they will not obscure
the gravel entirelys,
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S5¢ Install twenty of the star-shaped sleb mirnow spavning devices
Fos. 19 as illustrated in the disgrsm. These should be placed in water
about 2 feet in depth and preferably on bottom which is quite firm. The
areas indicated on the mep as sand or gravel bottom will be most suitabtle,
Unless you can secure water-logged slabs, it will probably be necessary
to anchor the devices in place,

6o Plantings of blunt-ncsed minnows, fathead mirnows end northerm
red-bellied dace should be made in the leke early this summer. The stock
for these plantings will be furnished by the Institute,

7¢ 1If possible secure from 3,000 to 5,000 small-rmcuthed bass fingerlings
from the Us. Se. Buresu of Ficheries for planting egain this summer,"

The improvenent progrem was carried out about as suggested. George
Trevis indicates that 10 tons of lime were added. In 1937, 6 large brush
shelters (10' x 5'), 12 small, circuler shelters, 20 minnow spawning devices
end 6 bass spawning beds (3' x 3') were instelled,

The effectiveness of the shelters and spawming beds end devices has

not been determined,

Discussion

Vegetation apparently was much more sbundant in 1937 than in 1936,
possibly because of the introduction of limes It seems preferable to add
e limited amount of lime anmually rather than to introduce a large amount
at one time, especimlly if the vegetation ccntinues to increase, Further
suggestions regerding the addition of lime will probably be made after
the leke has received further study.

Creel census should be continued and efforts should be made to ceatch

out a minimum of & thousand fish during the 1538 season. Emphasis should

be on catching bluegillse, These fish are now growing slowly and a reduction
in their number seems desirable. Perch are growing at a reascnably rapid
rete and appear not to be especially sbundant, Bass are quite cormon in

the leke and they will very probably aid in reducing the number of bluegills
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(by eating them) to a roint where the bluegills will grow more rapidly.
If, in ancther year, the bluegills show a decided increase in rate of growth
(suggesting that they are much fewer in number) emphasis should be on beass
fishinge & very large percentage of the 1938 take shoulé consist of blue=-
gills, Studies in growth will indicate what species might best be con-
centrated on during the 1839 seascn,

The study in rate of growth should be continued. Knowledge of the rate
of growth will help indicete how extensively the lake should be fished and
what species should be primarily removed. It is mentioned again that there
is 2 definite tendency to underfish private waters,

Exemination should be made to determine the fate of the small-mcuthed
bass-=both the growth and survivael of those which were planted and the
success of their natural reproducticn when they have matured.

Further efforts should be made to determine whether or not the forage
fish planted by Mr. Carbine have become established.

A check should be made to determine how extensively the spawning beds
are used by bluegills and bess,

It is anticipated that the creel cemnsus will be continued by kr, Travis
and that the Institute will investigate the other items briefly mentioned

in this discussione

INSTITUTE FOR FISTERIES DRESEARCH

By Re Wo Eschmeyer
Assistent Aquatic Biologist



Part 2, Notes on the Bottom Food Organisms in
Little Long Lake, Oscecla County, With Remarks on the
Feeding Habits of its Fishes

Je We Leonerd

In conmnection with other studies of the conditions affecting fish
life in Little long Lake, it was considered desirable to male some in=
vestigation of the numbers and kinds of fish food organisms inhabiting
the lake, and of the extent to which they were being utilized by the
game fishes,

Some information as to the species and numbers of invertebrates
normelly inhebiting the lake bottom was gained by bottom sampling with
the Ekmen dredge. A small series of sarples from different depths was
taken on September 23, 1836, and on September 8, 1937, the results and
accompanying data for which are listed in Tables 1 and 2. It will be
noticed at once that the 1936 samples yielded measurably greater quanti-
ties of orgenisms than did those for the following year, especially midge
lervee (Chironomidae). This may be due to a difference in sempling technique,
since there was not enough seasonal variétion to account for the disparity,.
The small number of species found is probably due to elimination of
nerrowly=tolerant forms by the bog conditions obtairing in the lake. It
will be noted that the entire order of mayflies is absent from both bottom
serples end fish stomachs. Considering the large amount of lake bottom
composed of pulpy or fibrous peat, the samples, especially those of 1936,
indicete a rather lerger food supply than mizht be expected from a lake
of this character, although the bulk of the production erpears to lie

between shore end the 8afcot cortoure
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To aid in checking on the feeding habits of the game fishes, several
lots of stomachs collected by angling during June and July, 1937, were
preserved end forwerded to the Institute for exanmination., Species rep-
resented were: yellow perch, large-movthed bass, and bluegilles One bull=-
head stomach was included, but proved to be emptye On September 9, 1937,
8 small collection of fishes was made by meens of & graded gill net set,
Included were one yellow perch, one large-mcuthed bass, four golden shiners,
and six bluegills, The perch and golden shiner stomachs were empty. Thsat
of the bass contained only a few fragments of fish bones,

Results of detailed storach examinations, together with data on size
end numbers of fish, are recorded in Tables 3 to 7. One question of
perticular interest, whether the game fish had utilized any of the fathead

minnows (Pimephales promelas) introduced to serve as forage, was answered

in the negative so far as these stomechs were concerned,

Table 3, summarizing contents of the first lot of bluegill stomachs,
is of interest chiefly for ihdicating a wide renge of food selection, there
being 20 separate groups entered; for the importert position in the diet
telen by vegetable material; for showing the large amount and variety of
food material of terrestrial origin which may become avallable to lake
fish in summer; and for showing that while some feeding was undoubtedly
done in open water, the bulk of the food was taken in the shallows.

On the other hand, the fish whose diet is recorded in Teble 4 probably
were feeding in open water, since they were gorged with plankton (represented
by the Cladocera), and contained relatively smell amounts of such shoal
dwellers as caddis larvee, dragonfly nymphs, and snsils., The unbalenced
sex ratio, 4 femsles:1 male, probably is not significant,

Table § slows the fcod of six small bluegills taken in a gill net set,
It is probable that they too had been feeding in deeper water prior to

caprture, sirce the Cladocera so far outweigh all other organisms encountered,
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Table € lists the food teken by 12 large-mcuthed bass taken on July
24-2¢, 1937, The fact that the Odonate, or dragonflies, overshadow all
other food orgenisms may in this instance have been due to temporary
conditions, Over half of the volume mede up by this group is produced by

adult insects (Celithemis elisa). In some instances male and female in=

dividueals still linked in tender position were found in stomachs. It is
likely that this species was emerging, mating, and ovipositing in large
numbers, during the first and last of which operations it would be brought
neer the surface and within easy jumping distance of a feeding bass. The
fish taken were determined by Mr. Me. Be. Trautman, and found to comprise
eleven darters and one small bluegill, All the caddisflies taken were
adults, which, together with the dragonflies, indicates that on these dates
much of the feeding wes done at the surface,

Table 7, recording the diet of three yellow perch, allows of little
discussion, owing tc the very small size of the sarmples It may be pointed
out, however, that according to this the perch were the only fish of the
series to depend heavily on midge larvae (Chironomidae), the organisms
usually considered to be the backbone of the fish food supply in inland
lekes and strezmsa.

In comparing the food taken with tke food available, it may be pointed
out that the only free-rmoving items of aquatic origin taken ty the fish but
not taken in the Ekmar samples were the group of aquatic Coleoptera, which
occurred in the stomachs of two bluegills and three bass, and the aguatic
Hemiptere, whose agility might enable them to avoid the dredge. On the
other hand an item of common occurrence in the bottom samples, the lerva
of en agquatic moth, was not encountered in any of the stomachs examined,

It is aimost certain that the number and variety of food organisms in

Little Long Leke would incresse if the acidity of its water could be

neutralized,



Table 1

Ekmen Tredge Sarples Collected September 23, 1936

Sarple No. Organism Ho. Specles No. Individuels  Volume
Semple No. 1, Diptera (Lidges)
30 feet deep Culicidae
pulpy peat Chaoborus (Corethre) spe 1 4 trace
SE bey
Semple No. 2, Lepidoptere (lioths)
8 feet deep Pyralidae
pulpy peet Nymphulinae=-aquatic larvae 1 2 0,050 cce
W bey Diptera (lidges)
Chironomidae 2 1g 04025
Total 04075 cce
Sample Noe 3 Mollusca (Snails)
4 feet deep Flanorbidae
woody pest, between Helisoma spe 1 5 0e500 cco
NN bey and west smnicolidee 1 1 trace
fence Odoneta (Iregonflies)
Gomphus spe 1 1 04175
TiPeTIluline genus 1 2 0,050
Lepidoptera (¥oths)
Pyralidae
Uyrphulinse, larve 1 1 trece
Tiptera (W¥idges)
Chironomideae 2 20 04025
Total 0,700 cce
Semrle No. 4 Annelida (Worms)
SE bey, Just Oligochacta 1 4 04080 cce
offshore, sand Odonata (Cragonflies)
& fibrous peat Libelluline genus 1 5 04100
Trichoptera (Caddisflies)
Sericostometidae 1 3 trece
Cipters
Chironomidae {(iidges) 2 25 0,080
Tabeznidae (Deerflies) 1 2 0.050

Total T.250 cCe
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Table 2

Fkman Dredge Samples Collected September 8, 1937

Sample Organism No. Species Noe. Individuals Volume
Station ;1 Diptera (liddges)
1S feet deep Chironomidae 1 1 trace
Station #2 Ainnelida (Worms)
4 feet deep Tubificidae 1 1)
Follusca (Snails) )
Amnicolidae 1 1) 0050 cce
Crustacea (Scuds) )
Hyalella 1 1)
Odonata (Dragonflies)
Somphus Spe 1 1 06100
Lepidoptera (Noths)
Pyralidee
Nymphulinae, larvae 2 4 0,050
Diptera (lidges)
Chironomidae 1 1 trace
Total ol CCe
5 feet deep Annelida
Tubificidae (Worms) 1 2 04025 cc,
Hirudinea (Leech) 1 1 0,050
Trichoptera (Caddisfly)
Sericostomatidae 1 1 trace
epidoptera (lioths)
Pyralidae
Nymphulinae 1 3 0,025
Diptera (i/idges)
Chironomidae 1 1 trace

Total ~0,100 cce
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Table 3

Stomach Contents of 21 2luegills, July 24, 1937

Size Range: Std. Le 3.5 = 5425 inches, Ave., 5.2

Tot- L. 4.5 - 8.00 " " 6.6
Weight 20 - 140 grams, " 5744
Sex R=stio: 11 remales; 38 Lizles; 2 Immature.

Per Cent of Stomachs Per Cent by

Average Noe of Orgenisms

Organism Containing Organism Volume in Stomeachs Containing Them
Plant debris 18,0 2040 x
Animal debris 4746 15,1 X
Aquatic Diptera (lidges) 90,0 12,7 7440
Aleae 23,5 1140 x
*Trichoptera (Caddisflies) 5741 11,0 52,46
Yollusca (Snails) 57.1 846 1045
Odoneta (Dragonflies) 3840 649 1.6
*#{ymenoptera (Wasps) 42,8 348 17.5
**¥Qrthoptera (Grasshoppers) 9.5 2ol 1,0
**Coleoptera (Beetles) 4,7 2,1 9.0
Hemiptera (Water Bugs) 19,0 1.7 1,2
Coleoptera (Beetles) 14,2 1,7 143
**Araneae (Spiders) 2845 1.4 25
Cladocera (Plankton) 44,7 0.7 ?
*x*Hemiptera (Lend Bugs) 4,7 044 24,0
x#jomoptera (Leafhoppers) 19,0 0.4 4,2
*x*Diptera (Flies) 4,7 0.4 1,0
Arrphipoda (Scuds) 4,7 tr. 1,0
**Rhynchophora (Weevils) 4,7 tre 1,0
**¥Psocoptera (Fsocids) 4,7 tre 1,0

Trichoptera represented by one adult caddisfly, all remainder larvae.

‘number

of the Hydroptilidee,

* %

availsbls to the fish

or IMicrocaddisfliess

by falling into the waters

The large average

per stomach is partially explainable by the occurrence in one stomach of 437 larvae

This symbol designates members of groups normally terrestrial in habit which became
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Table 4
Stomach Contents of 15 Bluegillls, July 25, 1937

siZe nge: Std. Te 5.375 - 7.35 Inches, Ave, 6.4.
Tote Lo 675 = 9,00 " " 840
Weight 76 - 201 grams, Avee 15245

Sex Ratio: 12 Females; 3 Nales

Orgenism Per Cent of Stomachs Per Cent by Average No., of Orgenisms
Containing Organism Volume in Stomechs Containing Them

Cladocera (Plankton) 9345 5040 ?

Annelida (probably bait) (Worms) 3343 22,0 342
*x0rthoptera (Grasshoppers) 1243 945 1.0

Plant debris 2343 640 x

Trichoptera (Caddisfliss) 3343 55 18,0

Algae 33e3 248 x

Odonata (Lragonflies) 13,3 24,0 1,0
s*dymenoptera (Wasps) 13,3 0.8 1,5

Animel debris 2343 0.8 X

Mollusca (Snails) 5343 0e5 340

Coleoptera (Bektles) 646 043 3.0

Diptera (Midges) 46,6 03 846
x*Araneae (Spiders) 646 tre 1,0

%%k

Indicates terrestrial organisms.



Stomach Contents

Size Range:

From

of 6

Std.
Tot.

wl P

Table 5

Bluegills, September 9,

1937

875 - 3.25, A‘Ve. 3.1
50 - 4.00’ Ave. 3.8

Per Cent of Stomachs

Per Cent by

Average No. of Organisms

Organism Containing Organism Volume in stomachs Containing Them

Cladocera (Plankton) 10040 8040 X

Odonata (Dragonflies) 1645 tr, 1.0

Trichoptera (Caddisflies) 6640 540 145

Diptera (YMidges) 16.5 tre 1,0

Hymenoptera (Wasps) 3360 tr, 1,3

Alzae 3340 15,0 X

Table 6
Stomach Contents of 12 Large-mouthed Rass, July 24-25, 1937
Size Range: Stde Le 54375 = 9,125 Inches, Ave, 845
Tote Lo 7475 = 11,125 " , Ave, 1044
Welght 77 - 230 grams, Ave. 194,0
Sex Tatio: 6 Y¥ales; 5 Females; 1 Immature
Per Cent of Stomachs Per Cent by Average Mo, of Organisms

Organism Containing Orzanism Volune in Stomachs Containing Them

Odonata (Dragonflies) 7540 5247 4,9

¥ish 6648 2748 1.5

Trichoptera (Caddisflies) 17,0 14,1 4,0

Colcoptera (Peetles) 2540 1.8 1.7
*x0rthoptera (Crasshoppers) 17,0 1,5 1,0

Hemiptera (Bugs) 17,0 047 8e5

Anjimal debris Be3 0.6 x

Yematomorpha (Feirworms) 83 0ot 1.0

i'ollusce (Snails) 843 Oo4 60

Diptera (¥idges) 17.0 tre 1,5

*¥k . c s
Group of terrestrial origin,.
The Odonata, or dragonflies, were about equzlly represented by adults and nymphse
All of the Trichoptera, or caddisflies, were adulte



Table 7

Stomach Contents of 3 Yellow Perch, June 23 & July 25, 1937
Yo Size or Sex Data

Per Cent of Stomachs

Per Cent by Average No. of Organisms

Qrganism Containing Organism Volume in Stomachs Containing Them
Diptera (Midges) 5646 5847 111.0
Odonata (Dragonflies) 66 o6 2047 3.0
kolluseca (Snails) 3363 13.8 4,0
Animal debris 3343 6.8 x
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