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average standard length of 246,5 mm, they began to prey upon small bluegill
fingerlings.

Data are presented to show that all but fingerling bluegills are
direct food competitors of the grayling. Observations indicate that
the effects of this competition are already resulting in a reduction
of the grayling population. It is sugszested as probable that the non-
reproducing grayling will be unabls to maintain satisfactory growth and

viability in the face of continued competition from the prolific bluegills.
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In an earlier report the writer (Leonard, 1939) presented en account

of an experiment with Liontana grayling (Thymallus montamus Milmer), 5,000

of which were introduced as 4-inch fingerlings into Ford Lake, a small
landlocked lake in northern Michigan. This report included a brief dis-
cussion of the physical, chemical and biological cheracters of the lake,
8 series of observations on the feeding habits of the grayling, and a
sumnery of all information availeble in the literature of grayling feeding
habits, It was noted that one of the most unusual aspects of the diet
of the Ford Lake grayling was the dominamt position occupied by various
groups of predacious imsects, notebly Odonate and dytiscid Coleoptera.

The grayling, which were hatched on June 24, 1936, are completing
the third year of thelr life at the time of this writing. The first
report covered collections mede in lay and Getober of 1937. The present
report deals with collections made in April, iay, July and October, 1938,
and larch, 1939,

One ampect of the conditions under which the Ford Lake grayling

population exists has undergone & significant alteration since the first
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observations were recorded., Owing to a misunderstanding, a planting of
bluegills (presumably fingerlings) was made in the lake during the summer
of 1937. This was most unfortunate, because all fish had been removed
by rotenone treatment prior to the introduction of the grayling, im order
that they might be free from the possible competition or predatory active
ities of any other fishes. The progress of the experiment was not halted,
however, and certain discoveries have resulted from the presence of the
bluegills. Ons of the most interesting of these is that by the time
grayling hed attained an age of sixteen months and an average standard
length of 246,5 mm. (averaze total length 11.5 inches) they began to prey
upon young bluegills., Consumption of fish by Montena grayling has been
reported only cnce (Browm, 1938), and in this instance the prey were small
trout fry taken where they were concentrated just below a hatchery outlet,
the situation not being a natural one. The position of bluegill finger-
lings in the grayling diet rose from 3.5 per cemt of the total in October,
1638, to 54.0 per cent in Karch, 1939. Contimued utilization of this food
will undoubtedly depend largely upon the degree of success attending re-
production of the bluegills, since it is obvious that physical limitations
would prevent the grayling from feeding upon any but the smaller individuals.

In the ensuing tabulations determinations of food organisms encountered
in the grayling stomachs are carried as far as is feasible. Lack of
knowledze of life histories of many of our aquatic insects has prevented
specific determinations in many cases, notably those of the midges and
caddisflies. Lengths, weights and collection data for each series of fish
are recorded in the text.

All frogments of animal and plant matter too finely corminuted for

recognition have been considered as debris. DBecause the proportions of
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the various organisms represented in the debris appeared to be in direct

ratio to their abundance among the recognizable organisms, the debris has
not entered in the tabular calculations; but the relative percentages of

animal debris, plant debris and identifiable organisms are listed in the

text. Unless speeifically indicated otherwise, all aguatic insects were

taken in immature stages, terrestrial insects as adults. In instances

of specific growth-stage indication, "L" stands for larva, "P" for pups,

"§" for nymph and "A" for adult.

Table 1 shows the diet of the grayling for sach collection summarized
by mejor taxonomic categories of food organisms. Table 2 provides the
same information for the bluegills, except that these latter were collected
on the same date and are recorded by size groups. It appears certain that
the three size groups recognized represent only two age classes, and that
the two smaller groups are composed of specimens of the same age separated
by different rates of growth, probably because of varying success in
competitive feeding,--a condition comnonly encountered among centrarchids.
Since this paper was prepared & collection of over 100 bluegills of this
age class was nade (May 24, 1939), using artvificial flies. The two size
nlasses persisted at this time. Individuals of the larger groups could
be recognized as soon as hooked by their greater vigor and endurance, and
by their nmore vivid coloration. The smaller specimens appeared distinctly

pale and "washed out?

Collection No. 1.t On April 21, 1538, five male and four female

grayling were taken on artificial flies. The specimens had the following
size ranges:t Standard length, 183 to 198 rmm., average 190.0 mm.; total
length, 204 to 231 mm., averare 218.0 rm.; weight, 58.4 to 83.1 g., average

7243 g» (Table 3). The ratioc of icdentifiable organisms to debris was:



-5-

identifiable organisms, 62 per cgnt; aninal debris, 34 per cent; plant
debris, 4 per cent.

During the late aflternoon a large number of chironomids began to
transform over shallow shoal areas. Their emsrgence attracted a large
jart of the grayling population, and for about helf an hour, or until
a sudden shower began, the water literally boil®d with rising fish.

A No, 18 Dlack CGnat fly was used, and so avid were the grayling that
almost every cast drew a strike. It is not surprising that the Diptera
as a group composed 3046 per cent by volume of the food tﬁken. The
large amounts of Odonata nymphs (33.3 per cent) and aguatic Coleopiera
(13.9 per cent) probably indicate that the grayling had been cccupying
and feeding over the shoal areas for some time prior to the peak of the

midge emergence.

Collection No. 2.t Eleven males and seven females were taken by

means of artificial flies on ¥ay 8, 1938. Size ranges of these speci=-
mens were ag followsi--Standard length, 172 o 216 mm., average 195.8 rmm.;
total length, 220 to 253 mm., average 233.6 mz.; weight, 57.6 to 112.0 g.
averége 91.5 g. (Table 4)., The ratio of identifiable organisms to debris
wass identifiable organisms, 64.6 per cent; animal debris, 30.2 per cent;
plant debris, 542 per cent.

vihen this collection was made, great numbers of empidids, or dance-
flies, were swafming over the water. Their ready availability, coupled
with the gregarious habits of fesding grayling, doubtless explains the
fact that the empidids alone accountéd for over two-thirds of the total

volume of Diptera consumed. MNymohs of Enallasme hageni, although bulking

slightly smeller than the empidids, were taken more generally, and were
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encountered in ell but three stomachs. Corixidae were even more prevalent
and, although making up only four per cent of the total volume, occurred

in all eighteen stomachs. Of the terrestrial insects, only the Hymenoptera
made & significant contribution to the diet. The group was almost wholly
represented by large winged females of the ocommon carpenter ant, Camponotus

herculaneus pexnsylvanicus. Adults of the minute dytiscid beetle, Bidessus

8pe, found commonly in the grayling stommchs previously reported on, occur

only in the lay 8 collection.

Collection No. 3.1 A series of seventeen males and eleven females

was collected by means of a graded gill net set at 5:30 p.m., July 5, and
lifted at 10300 a.m., July 6, 1958. The size renge of these individuals
was as follows: Standerd length, 214 to 250 mn., average 226.5 mm.; total
length, 254 to 295 mm., averaze 268.9 mm.; weights not available. (Table 5).
The ratio of identifiable food organisms to debris was: Ildentifiable
organisms, 52.7 per cent; animal debris, 40.3 per cent; plant debris, 7.0
per cent.

Stomachs from this collection contained a higher percentage‘of plankton
(443 per cent composed almost entirely of Bosmina) than any others reported
on here. The Odonata, although still well represented, were at their lowest
point, probably because the pealk of the emergence season had just passed.
The extraordinarily large amount of Diptera, made up almost wholly of larvae

and pupae of a chironomine midge tentatively determined as Lirmochironomus
i & 7

modestus, is almost certainly due to increased activity in anticipation

of emergence on thc part of these organisms, resulting in their being more
readily detectec end captured by the grayling than is usual. The same con-
clusion is even more certeinly justified in the instance of the Trichoptera

which, represented almost entirely by pupae of Oecetis inconspicua, make
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the first significant contribution to the diet by this group since the
inception of the study.

It is possible thet an explanation of the small amounts of water
beetles and all terrestrial insects present in these stomachs lies in
the fact that the collaction was made at night, when few terrestrial
insects were available, and by meens of & gill net, which might tend
to exclude individuals feeding at or very near the surface. A collection
nade just at dusk might have revealed a larger proportion of terrestrisal
and surface-inhabiting aquatic insects.

Another, perhaps more probable explanation, is that the surface
waters, which warmed to 76° F. during the afternoon preceding the net-
set may have held a temperabture high enough tc exclude the grayling

from then,

Collection No. 43 On October 29 and 30, 1938, nine males and seven

females were taken on artificisl fliss. The size ranges of these
specimens were as follows: Standard length, 230 to 258 mm,, average
246,5 mm.; total length, 275 to 311 mm., averape 292.8 mm.; weight, 154.4
to 224.8 g,, averege 185.3 g. (Table 6). The ratio of identifiable food
orgenisms to debris was: identifiable organisms 63,4 per cent; animal
debris, 28.3 per cent; plant debris, 8,3 per ocent

In this collection the diet was dominated by adult equatic Coleoptera,

especially Dytisecidae (Acilius and Coptotomus) and Gyrinidae, each family

represented by two species. The Odonata were next in importance; almost
all of their volume was due to nymphs of Anax junius, Cooling of the
surface waters is reflented in the marked increase in the diet of a wide
variely of terrestrial insects, demonstrating a willingness on the part
of the grayling to feed at the surface when temperature conditions are

favorable.
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For the {irst time fish appear in the diet. It may be concluded that
the grayling were at this time just attaining a size sufficient to enable
them to prey upon the small bluegills., Svetwidov (1931) states that the
white grayling from Leke Baikal feeds on fish and amphipods; Heckel and
Kner {1858) and von Siebold (1863) list minnows and fry as regular items
in the food of the Zuropean grayling. As has been pointed out above,
there are nc knowr records of the Michigen grayling fesding upon fish,
and the only record of lontana grayling feeding on fish is based on a

rether wmatural situation whereo trout fry were abnormally abundant,

just below the outlet of & fish hatchery.,

Collsction No. 53+ Oz March 1 and 2, 1939, four meles and six females

were secured by angling through the ice, using burrowing mayfly nymphs as
bait. The size ranges of the specimens were: Standard length, 230 to.
269 mm., average 252,2 mmn,; total length, 272 to 314 mm., average 298,3 mnm.;
weight, 179 to 240,5 g., average 212.0 g. (Table 10). The ratio of identi-
fiable food organisms to debris was: identifiable organisms, 71l.8 per cent;
animal debrie, 17.0 per cent; plant debris, 11,2 per cent,

Lside from the lerge amount of bluegill fry consumed, the most inter-
esting feature of this collsction was the occurrence, for the first time,
of significant amounts of snails. Dragonfly nymphs and adult water beetles
were sbundant, as usuml. Aquatic Diptera, represented by chironomine
larvae, were present in negligible quantity.

£ comparison of the figures listed in Tables 2, 8, 9, and 10, shows
at a glance that bluegills and grayling in Ford Lake feed largely upon
the seme groups of invertebrates. There is apparent a considerable dis-

parity between the diets of each of the three size groups of bluegills.
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Lismbers of the smallest group fed almost exclusively om plankton, small
mayfly nymphs and chironomids. In the middle size group plankton, chiro-
nomids and apaids bulked about the same, but the Cdonata loom almost as
large, and many other organisms show in smaller amounts, The largest
specimens {ed on anisopteran dragonfly nymphs almost to the exclusion of
ocher groups. It would eppear thal members oi the middle size group fed
at the surface more readily than the smallest or largest individuais.

Some workers believe that competition from more aggressive, introduced
species of fish is the principal cause for the extinction of the Michipgan
greyling and for the decreasa in numbers of iontana grayling in their
native waters many of which, in recent yesars, have been stoecked with browm,
cutthreoat, rainbow, and eastern brook trout.

There exists a strong likelihood that the grayling will fail rapidly
in Ford Lake, due to the competitive food habitis of the prolific bluegill,
Already there have beecn noted indications of a marked drop in the Ford
Lake grayling population and although definite figures will not be available
until the population has been removed it is herdly open to guestion thatb
the great increase in ths number of bluegills has already had a serious
effect upon the grayling. Completion of the Ford Lake expsriment should
provice an answer to the question of whether or not a non-reproducing
population of Ifontana grayling can live end grow successfully in a lake

which contains such: & fecund and highly competivive species as the bluegill,
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TABLE 1.

RESULTS OF STCMACH ANALYSES OF FIVi COLLECTICHS

OF MONTANA GRAYLING S

25

ARIZED BY HAJOR GROUPS

April 21 lmy 8  July 5-6  Oct. 29-30  March 1-2
Organism 1938 1938 1938 1938 1538
Hollusca voe see trace see 11.0
Entomostraca trace trace 4,3 coe voe
Kalacostraca 9.7 trace zed trace ves
Ephemeroptera 645 2.0 242 0.1 645
Odonata 387 19.4 13.2 18.0 17,2
Hemiptera 342 12,0 Se2 2.8 2e7
Coleoptera 16.1 13.9 2.4 53.8 28.0
TIrichoptera see Cae6 12,8 0.1 0e3
Diptera 19,3 0.4 57.9 trace 0.3
Hydracarine ose trace see eese ves
Orthoptera cue o 1.2 3.9 .o
Hemiptera ens 0.6 ess 067 sae
Homoptera veo voe ces Q.3 eoe
Coleoptera vee 3.9 042 11,7 ces
Diptera ves trace ves 1.0 cee
Iymenoptersa 645 27.2 Ce2 4.1 sae
Araneae trace ess ves see coe
Fish cos oo coe 5e5 34.0




TABLE 2.

OF BLUSGILLS, SWREANIZED BY MAJOR GROUPS

RESULTS OF STCHACH ANALYSES OF THRSL SIZT GROUPS

Ave, Standard Length

Ave, Standard Length

Ave. Steandard Length

Organism 21,8 mm. 40.4 mm. 117,8 mm.
Annelida eee see 4,0
Mollusca soe 1.9 2.6
Entomostraca 51.7 2049 coe
Malecostraca 6.6 4.7 trace
Epheneroptera 21.7 845 vee
Odonata cos 13.5 82,4
Hemiptera coe oee ove
Coleoptera one see oo
Trichoptera voe 1.1 0.7
Diptera 20,0 2067 0¢5
Hydrecerina vae oo trace
Orthoptera cee vee 6.6
Hemiptera cee 1.9 vee
Eomoptera ese 20.0 see
Ccleoptera cee 22 0.2
Diptera oss 0.3 “es
Hymenoptera “es 0.6 cee
Araneae vee Y see
Fish .o ove eee
Psocoptera ees 0.9 ose
Plant Haterial ces 2.8 0.4

Animal Debris

246




TABLE 3. STOMACH CONTENTS OF FORD LAKL GRAYLING., BASED ON A SERILS OF § MALLS -
AND 4 FILALES COLLECTED APRIL 21, 1938. SEE TEXT FOR DETAILS.

Number Number Number of stomachs Most organisms Least organisms Average number of Percent’of
Organism of of containing in in organisms in stomaclis total volume,
species individuals organisms any stomach any stomach containing them less debris
ENTOMOSTRACA ' trace
Diaptomus sp. ) 12 1 12 12 12 trece
MALACOSTRACA ' 9.7
liyalella nickerbockerii 1 42 4 27 2 : 10.5 Se7
EPIIAEROPTLRA 6eb
Lphemera simulans N 1 4 2 2 2 2.0 o
Blasturus sp. N 1 9 3 5 1 3.0 343
ODONATA 387
Inalla spp. N 2 16 7 5 1 ‘2e2 .
Tetragoneuria sp. N 1 2 1 1 1 1.0 16.1
HEMIPTERA el
Corixidae A 1 6 5 2 1 1.2 32
COLEOPTERA 16.1
Dytiscidae A 2 3 2 2 1 1.5 trace
Dytiscidae L 1 25 1 25 25 25.0 12,9
Gyrinidae A 1 4 4 1 1l 1.0 32
Scarabaeidaes A* 1 2 2 1 1 1.0 trace
Elateridae A* 1 1 1 1 1 1.0 trace
DIPTERA 19.3
Tanypodinae L 1 2 2 1 1 1.0 race
Chironominae A 2 106 6 31 6 17.6 12.6
Chironominae P 1 2 2 1 1 1.0 trace
Chironominae L 2 4 4 1 1 1,0 3.2
Ceratopogonidae L 1 11 5 6 1 248 trace
Stratiomylidee L 1 11 2 8 3 545 3.3
RYMENOPTIRA 65
Tenthredinidae® 1 3 3 1 1 1.0 8.5
ARANEAL trace
Thomisidae™ 1 1 1 1 1 1,0 trece

*Terrestrial organisms.



TARLE 4,

STOMACH CONTINTS OF FORLD LAKE GRAYLING.
AND 7 FEMALES CCLLECTED MAY 8, 1938,

BASZD ON A SIRIES OF 11 MALES
SEE TEXT FOR DETAILS.

Number Mumber Thmber of stomachs Host organisms Least organisms Average number of Percent of
Organism of of containing in in organisms in stomachs total volume,
specles individuals organisms any stomach any stomach containing them less debris
ENTOMOSTRACA
Bosmina 1 1 1 1 1 1.0 trace
ﬁiagtomus 1 24 5 10 1 5.0 trace
MALACOSTRACA
Hyalella 1 21 10 4 1 2,1 trace
EPHEMFROPTLERA 240
Ephemera simulans N 1 1 1 1 1 1.0 trase
Blasturus cupidus N 1 1 1 1 1 1.0 trace
Baotis sp. N 1 15 8 3 1 1.9 240
ODONATA 19.,4
Inallagme hageni N 1 49 15 8 1 3e3 19.4
Tetragoneuria sp. N 1 1 1 1 1 1.0 trace
HEMIPTERA 12,0
Corixidae A 1 18 11 5 1 1.6 N
Notonectidae A 1 8 7 2 1 1.1 8.0
Gerridae A 1 1 1 1 1 1.0 trace
COLEOPTERA 13.9
Haliplus sp. A 1 1 1 1 1 1.0 trace
Coptotomus sp. A 1 5 5 1 1 1.0 543
Bigessus spe A 1 35 T 17 1 5.0 046
iscidae, sp. L 1 2 2 1 1 1.0 trace
Dytiscidae, sp. A 1 2 2 1 1 1.0 4.0
Gyrinidae A 2 11 9 2 1 1.1 4.0
TRICHOPTERA 046
Sericostomatidae L 1 1 1 1 1 1.0 0.6
DIPTERA 20.4
Tanypodinae P 1 13 13 17 1 13 0.3
Chironominae L 2 56 12 12 1 4,7 1.3
Chironominae P 1 53 13 12 1 4,0 3e2
Chironominae A 1 11 4 8 1 2.7 trace
Ceratopogonidae L 1 12 9 4 1 1,3 0ed
Chaoborus punctipennis L 1 15 4 9 1 3.7 0.9
impididee A 1 69 10 20 1 6.9 13.8
atiomyiidae L 1 3 2 2 1 1.5 0.6

(continued)



TABLE 4. {Continued)

fhamber Number Number o stomachs Most organisms Least organisms Averapge number of Percent of

Organism of of containing in in organisms in stomachs total volums,
species individuals organisms any stomach any stomach convaining them less debris
IYDRACARIHA 1 9 6 4 1 1,5 trace
IEMTPTERA™ 046
inicocephalidae 1 1 1 1 1 1.0 0.6
COLEQPZRA™ 349
Family? 3 3 1 1 1 1.0 Qe6
Chrysomelidae 1 5 3 2 1 1.7 543
Aphodius sp. 1 2 2 1 1 1.0 trace
DIPTERA™ ' trace
Dolichopodidae 1 1 1 1 1 1.0 trace
HYMEROPTERA® 2742
Formicidsae 1 29 5 8 1 5.8 2646
Family? 1 9 5 4 1 1.8 0.6
109.0%

*Terrestrial organisms,



TABLE 5, STOMACH CONTINTS OF FORD LAKC GRAYLIKG., BASED O A SERIES OF 17 MALGS AND
11 FEHALES COLLLCTEID JULY § AND 6, 1938. SLL TEXT FOR DETAILS.

Number Number Number of stomachs Most orgunisms Least organisms  Average number of Percent of
Organism of of containing in in organisms in stomachs total volume
speciss individuals organisms any stomach any stomach containing them less debris
MOLLUSCA trace
Physa sp. 1 2 2 1 1 1,0 trace
Pisidium sp. 1 1 1 1 1 1,0 trace
ENTOMOSTRACA 4,3
Bosmina sp. 1 + 7,500 3 +6,000 1 +3,000 4.3
DiaEtomus Sp. 1 6 2 5 1l 3.0 trace
HMALACOSTRACA 24
Iyalella sp. 1 67 15 14 1 4.4 2.
EPHEMERCPTERA 2e2
Bactidae 1 8 6 3 1 1.3 0e2
Ephemereslla bicolor N 1 1 1 1 1 1.0 trace
Caocnis simulans N 1 131 9 46 1 14.5 2.0
Tricorythodes allectus ¥ 1 1 1 1 1 1,0 trace
ODONATA _];_3‘1.2
Enallagma hageni 1 7 5 2 1 l.4 0ed
Anex junius 1 78 18 14 1 4,3 10.8
Libellulidae 2 8 5 3 1 1.6 0.4
Tetragoneuria sp. 1 3 1l 3 3 560 1,7
HEMIPTIRA : 3.2
Corixidae A 1 38 12 9 1 ol 3.0
Hotconectidae A 1 5 4 1 1.2 Oe2
COLECP{LRA Zed
Haliplus sp. L 1 1 1 1 1 1.0 trace
EaTiEIus 8pe A 1 1 1 1 1 1.0 trace
Gyrinidae A 1 14 7 3 1 2.0 1.9
Dytiscidae L 2 3 2 2 1 1.5 0ed
Dytiscidae A 1 2 2 1 1 1,0 0«2
TRICHOPTLRA 12.8
Polycentropidae L 1 1 1 1 1 1.0 0.2
Qecotis inconspicua P 1 371 6 86 1 6l.8 12.4
Sericostomatidae P 1 1 1l 1 1 1.C 0.2
Family? A 1 1 1 1 1 1.0 trace

(continued)



TABLE 5.

(Continued)

Humber Number Number of stomachs Nost organisms Least organisnms Average number of  Percent of
Organism of of containing in in organisms in stomaohs total volume
Species individuals organismns any stomach any stomach containing them less debris
DIPTERA 57.9
Chironominge L 2 4336 27 710 3 79,0 2947
Chironominae P 2 2084 27 250 2 771 27.6
Ceratopogonidae L 1 12 2 8 4 6.0 trace
Cerutopogonidae P 1 34 16 7 1 el 0e2
Chaoborus punctipennis L 1 10 5 4 1 2,0 trace
Stratiomyildae L 1 1 1 1 1 1.0 0.2
Chrysops 8sp. L 1 1l 1 1 1 1.0 042
ORTIOPTIRA 1.2
Ceuthophilus maculatus 1 1 1 1 1 1.0 1.7
COLEOPTERA® 0.2
Scarabaeidae 1 1 1 1 1 1.0 0.2
Fanily? 1 1 1 1 1 1.0 treace
HYMENCPTERA 0,2
Camponotus pennsylvaniocus 1 1 1 1 1 1.0 Cel
0.0%

*lerrestrisl orgenisms.



TABLE 6. STOMACH CONTENTS OF FORD LAKE GRAYLING, BASED ON A SERIES OF 9 MALES
AND 7 FEMALES COLLLCTED OCT. 29=-30, 1939, SLE TEXT FOR DETAILS.

Number Number Mumber of stomachs Host organisms Least organisms Average number of Perocent of
Organism of of conbaining in in crpanisns in stomachs total volum
species individuals organisms any stomach eny stomach containing them leas debri:
AMPIITPODA
Iyalella sp. 1 4 3 2 1 1.3 trace
EPHEILSROPTLRA Do
wphemera simulans 1 1 1 1 1.0 0.1
Flasturus cupidus 1 1 1 1 1.0 irace
ODONATA 18 0
Gomphus exilis H 1 4 K 2 1 1.3 af
Anax juniusg H 1 18 7 4 1 2.6 12.2
Anax Junius A 1 2 1 2 2 2.0 Oll
Livellulidae H 1 T 5 3 1 1.4 1.2
Libellulidae A 1 2 2 1 1 1.0 0.7
NI aiA 2,8
Corixidae A 2 26 12 5 1l 2.1 Cel
Notoneots undulate A 1 2 1 2 2 2,0 Va7
COLEOPTIERA 5348
Dytiscidee A 2 32 14 4 1 o3 2.0
Gyrinidae A 2 68 13 19 1 5e2 29.1
Eydrophilidae A 1 4 3 2 1 1.3 Oe7
TRICHIPTLERA 0.1
Sericostomatidae L 1 2 2 1 1 1.0 Dol
DIPTERA 1
Chironomidae 1 4 4 1 1 1.0 {race
ORTHOPTLRA 3¢9
Ceuthophilus maculatus 1 1 1 1 1 1.0 0.1
Lacustidae 1 2 1 2 2 2.0 38
HIIPTLRA™ 0.7
lMiridee 2 21 9 5 1 263 0.6
Lygoeidae 2 4 2 3 1 2.0 trace
Pentatomidae 1 1 1 1 1 1.0 0.l
*Torrestrial organisms. (continued)

1 15vva 7 prree



TABLE 6. (Continued)

Number Number Number of stomschs Most organisms Least orgonisms  Average nmumber of Percent of
Orgenism of of containing in in organisms in stomachs total volums
species individuals orgenisms any stomach any stomach containing them less debris
HOHOFTLRA . 063
Cercopildae 2 3 2 2 1 1.3 042
Aphididao 1 21 6 9 2 345 .1
COLEOPTLRA® 11,7
Staphylinidae 1 2 2 1 1 1.0 Trace
Buprestidae 1 1 1 1 1 1.0 Uel
Tenshrionidae 1 1 1 1 1 1.0 trace
Scarabaeidee (Aphodius
sp.) 2 176 15 29 1 11.7 11.2
Chrysomelidae 2 4 4 1 1 1.0 Q.1
Curoulionidae 1 4 2 2 2 2.0 063
DIPTERA* ’ 1.0
Ricionidee 2 2 1 1 1.0 0e0
Tachinidae 2 1 2 2 240 -7
HYMCLROPTERA 4,1
Iciinevmonidee 2 3 3 1 1 1.0 0.8
Braconidae 1 1 1 1 1 1.0 trace
Formicldae 1 1 1 1 1 1,0 trace
Vespidee (y_. maculata) 1 7 7 1 1 1,0 368
FISH Seb
Bluegill (L. macrochirs) 1 9 5 3 1 1.8 Cel
13605

*Perrestrial organisms.



TABLE 7. STOMACH CONTENTS OF FORD LAY CRAYLING., BASED ON A SERIGS OF 4 MALLS
AND 6 FLLALLS COLLECTLD MARCH 1-2, 1939, S TiXT FOR DLTAILS

liumber Mumber Mumber of stomachs lost organisms Least orpanisms  Average number of Percenf of
Crganism of of containing in in organisms in stomachs total volums,
species individuals organisms amyr Stonsch any stomach oontaining thenm less debris
MOLLUSCA 11,0
Physa sp. 1 11 2 6 5 Heb 11.0
Helisoma sp. 1 1 1 1 1 1.0 trace
EPHELEROPTLERA 6¢5
bptemora simulang N 1 6 2 4 2 3,0 1.3
Lexazenina occulta N 1 2 2 1 1 1.0 340
Stenonema tripunctatum N 1 2 2 1 1 1.0 1.3
Blacturus cupidus N 1 23 4 20 1 5.7 0.9
ODONATA 17,2
Insllagma spp. 2 58 2 57 1 8.8 1.8
Aeshne SPDe 1l 1 1 1 1 1.0 ()
Anex 3unius 1 8 4 4 1 2,0 11.6
Libellulidae 2 4 3 2 1 1.3 2.9
HEMIPTERA 2.7
Corixidae A 1 9 5 2 1 1.8 27
COLOITIIA 28,0
Dytiscidae A 1 14 8 5 1 2.8 9.0
Gyrinidae A 1 49 8 17 2 6al 18,7
TRICHOPTLRA Oed
Sericostomatidae P 1 1 1 1l 1 1.0 0.3
DIPTERA Qad
Chironominae L 1 49 8 14 1 Gel 0.3
FISH 34,0
Bluegill (L. macrochira) 1 40 10 8 1 5.0 34,0




TABLE 8. STOLACH CONTLNIS OF
T

BLUBGILLS FROW FPORL LAK:, MICHIGAN. BASED 0i A SERIIS OF 9 SPRCINLNS COLLUCTED
OCT. 286-29, 1939. GSIZE

Z5 PANGES: So.le, 1526 mie., avee 2le8 mme; Tole, 13433 nii., ave 27.4 nmi.

Humber Number Number of stomachs llost orgenisms Least organisms  Average number of Psrcent of
Organism of of containing in in organisms in stomachs total volume
species individuals organisms any stomach any stomach containing them less uebris
Vosidna spe 1 147 8 ‘ 50 3 18.4 E1.7
MALLCOCTRACA
Iyalella knickerbockerii 1 2 1 2 2 2.0 fie6
EPBIGLROPTEIA
Peraleptophlebie sp. 1 3 ) 1 ' 1 1.0 21.7
DIPTLLA
Chironomms spp. 2 15 4 8 1 1.9 20.0

100,077




TABLE 9. STOMACII CONTLHTS OF BLULGILL FINGLRLINGS FROM FORDL LAKE, MICHIGAN, BASED OW A SERILS OF 15 SPLCIunNs
COLLLCTLD OCT. 28-29, 1938. SIZi RANGL:s S.L., 33-50 rmm., ave., 40.4 rme; T.L., 42-63 mm., ave. 50.9 rm.

4

Number Number Number of stomachs llost organisms Least organisms  Average number of Percenl® of
Organism of of containing in in organisms in stomachs toltal voiume‘
species individuals orgenisns any stomach any stomach containing them loss debris
MOLLUSCA 1.9
llelisona sp. 1 2 1 2 2 2.0 N
ENTOLIOSTRACA 209
Tosiaina sp. 1 38 3 20 3 16.0 Bel
DiapLomus sp. 1 51 6 20 4 Beb 12,2
MALACCSTRACA 4.7
Iysaleila knickerboekerii 1 14 5 6 1 2.8 4.7
EPILLEHOPTIRA 8.
Lphemera simulans 1 1 1 1 1 1.0 a2
Paralepiophlebia sp. 1 5 3 3 1 1.6 348
Bastis sp. 1 1 1 1 1 1.0 2.5
ODONNALL 135.5
inellagas spe 1 4 1 1 1 1.0 1305
TRICLCITERA 1.1
Sericostomatidee 1 3 1 1 1 1.0 T.1
DIP{EIa 2047
Chironominae 2 111 11 30 1 10.9 2C,"
PSCCOIMTLA N8
Psccidae 1 2 1 1 1 1.0 GO
HELTPLEA™ 1.9
¥iridae 1 1 1 1 1 1,0 1.0
HOMOP T ERA 20,0
Cicedellidae 1 1 1 1 1 1.0 Ced
Aprididae 1 33 7 9 3 4.7 Lite"
COLLOPTERA* Caf
Shaphylinidae 1 1 1 1 1 1.0 Ued
Scurabacidae 1 1 1 1 1 1.0 La
Pamily ? 1 1 1 1 1 1.0 Oed
DIPTLIcA* 0«3
Family? 1 1 1 1 1 1.0 Oed
AYLENOP TR A 0.6
Ielnewnonidae 1 1 1 1 1 1.0 Ueb
Cyudpidee 1 1 1 1 1 1.0 truce
‘.‘JJGJ'LJ‘ ;'.; L3 ] 4 L LI J ®ee L 2.8
100.05

*Porrestrial orpanisms.



TADLD 10, STOLACH CONTUNTS OF BLULGILLS FROI FOrD LAK:, MICHIGAN. DBASHD CN A SLRILES OF 18 SPuCLULNS ,OLLECT?m}
OCT. 25-29, 19238. CIZ. RANGS: S.Le, 105<130 rm., ave. 117.8 mm,; T.L., 132-160 mn., ave. 146.8 nm. SR

Humber Number Number of stomachs Most orjanisms Least organisms  Averege number of
Organism ol cf containing in in orgenisms in stomechs totif.bﬁ”r&“
spocies indiwviduals organisms any stomach any stomach contalning them lepﬁ:'“
R
ANNBLIDA % o
Lunbricidae 1 1 1 1 1 1.0 .0
MOLLUSCA 2eb
Helisoma ap. 1 4 4 1 1 1.0 Rl
Musculiunm sp. 1 1 1 1 1 1.0 0.4
NALACOSTRACA tiace
yalolla Imickerbockerii 1 1 1 1 1 1.0 trace
OBCINATL 87 .4
Jox ~£h. s exilis W 1 4 3 2 1 1.3 T?’-i
Anex Junius N 1 3 3 1 1.0 10.6
Yetragoneuria cymosurs
cimulans N 1 6 2 3 3 340 1540
Ladona julia N 1 16 7 6 1 2e3 Sbed
Celithemis elisa N 1 2 2 1 1 1.0 xeT
TRICIUPTERA 07
hrygoneidae L 1 1 1 1 1 1.0 Ol
DIPLERA Qa5
Clironomidae 2 14 4 7 1 345 0.5
Ceratopoponidae 1 7 2 4 3 3e5 wuace
HYDEACARIHA trace
iydrachnidae 1 1 1 1 1 1.0 Tiuce
ORTLOPTERA Be6
Couthophilus meridionalis 1 1 1 1 1 1.0 56
COLBOLTARAY Cel
Carabidee 1 1 1 1 1 1.0 Ced
M‘l*"h\—L i—'ll;-BI)\IC‘ @0 eaose 1 LN ) LN ] ase 2 L 4
PL&“‘IT DLB}QIS ') ese 2 oo ee e o e 0.4
IGG. 5/0

*Terrestrial organisms.
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