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Introduction
The management practices and biologiocal investigations carried on
at Deep Lake from 1941, when it was poisomed and restoecked, until
December, 1945 have been summerized in I.F.R. Report No. 1033. The
present report is e continuation of these studies and includes all of
the data ocllected during 1946,
Between January 1 and December 31, 1946, 1,161 bluegills, 30 rain-

bow trout and 17 king salmon (Oncorhynchus tschawytscha) were removed

frem the lake by Institute persomnel as fish samples. No smallmouth
bass were permanently removed from the lake, although four were sampled
for scales and length and returned to the water. Analyses of these |
samples of the fish population are discussed separately for each species
present in the lake in the following pages.

Data on the lengths of the smallmouth bass, rainbow trout, and

salmon are presented in the decimal English system in conformity with
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recently adopted polieies. However, length data for the bluegills is
recorded in metric measure because of the very small growth increments
involved.,

Wo wish to acknowledge the assistance of many members of the Imnstitute
staff, and their wives and friends, who cooperated whole heartedly in
obtaining the fish samples and preparing the data for analysis, We also

wish to acknowledge the cooperation of Mr. Benjamin E. Young, owner of

Desp Lake, in permitting us to continue our experiments on the lake.

The Bluegills

During 1946, 1,161 bluegills were collected in Deep Lake by seining
and by hook and line fishing., The following numbers wers taken on the
sampling dates indicated: Januery 27 and February 3 - 88; May 3 - 26k;
Mey 22 - 86; June 16 - 23 July 29 - 163; October 22 and 23 - 558.

The history of the bluegill populatiom that resulted from the
past-poisoning planting of 100 adults has been recorded in I.F.R. Report #1033.
As a continuation of this history, the present report is concerned pri.
marily with the samples of bluegills collscted during 1946. Hdwever,
data collected in former years has been drawn upon in the preparation
éf certain summaries.

The degree of stunting suffered by this population since the lake
became over-populated in late 1943 is most apparent when the rates of
growth of each year class, through the 1946 seasoﬁ, are examined. In
Table 1, the growth of each year class of bluegills from 1942 to 1946
has been summarized. These wvalues are based upon fall collections of
fish, Figure 1 is a projection of this growth data upon a graph. The
curve representing the rate of growth of the 1942 year class has been

fitted to & series of points by inspection., Those lines representing this



.3‘ ’

Table l.«-Growth of each year class of bluegills based on fall collections

from 1942 to 1946.

Month and year Age Number of Total length in millimeters
collection __group specimens Winimum Average Maximum
19l2 year class
August end October, 1942 0 677 22 3643 59
September, 1943 I 38 53 83%.5 126
August and September, 1SiL 1I 51 86 127.8 152
November, 1945 IIT 26 93 127.3 168
October, 1946 v 56 109 138.6 235
1943 year class
September, 19l I 8 59 67.1 78
November, 1945 i1 29 71 9340 119
October, 1946 IIT 55 78 112.8 160
194y year class
[ 2 X J o L B R J L X N J s00 X X J
November and December, 1945 I 105 L L7.3 60
October, 1946 T 326 148 58,0 7
1945 year class
November and December, 1945 0 é8 28 32,2 29
I é2 L L7.6 53
1946 year class
October, 1946 0 Lo 27 32.2 38
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same function for the other year oclasses portrayed have been established
by conneoting, with straight lines, the absolute values of the average
lengths recorded.

Table 1 and Figure 1 provide a lusid picture of the progressive
stunting of tﬁe components of a fish population multiplying too rapidly
in an unrestrictive enviromment., The initial rapid rate of growth of
the first hatch of bluegills (1942 year class) was slowed apprsciably
after the end of their second year by the tremendous preduction of young-
of-the-year (1943 year class) in that season (See Report #1033). Suc-
cessive hatches held the growth incrememts of the 1942 year class at a
seversly reduced level (See Figure 2)., Furthermore, the accumulation
of each additional year class in the lake had an inereasingly depress-
ing effect upon the growth rate of succeeding year e_lasses through the
19% season.

Although only the youngest age groups of the most reecent year
classes are now present, there is evidence that the maximum carrying
capacity of the lake for bluegills had been reached same time prior fq
the 1945 growing season. There is further evidence that an apparent
static level of stunting in the population may have been established.
Figure 1 and Table 1 demonstrate the similarity in the growth rates of
the 194k, 1945 and 1945 year classes., Figure 3 further illustrates
this by a comparison of the average annual growth inerements (before
and after poisoning) of young-of-the-year and yearling bluegills. A
comparison of the 1945 and 1945 collections of age groups O end I
rovesls almost identical growth inerements for those years.

There are several possible explanations of this latent similarity

in growth rates: (1) the bluegills may have over-populated the lake to
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such e degree that the resulting competition for food would only permit
the survival of a limited number of young-of-the year. Survival and
growth would then be related to the total number of bluegills present |
in the laeke and, as long as that number is meintained, the growth rates
of the survivors of each succeeding year class would be similar. If
this is so, then a heavy eropping end/or e heavy natural mortality among
the older and larger fish in the years to follow ‘may regult in some come
pensatory mcrease in the growth rates of future year clesses; or,
(2) the bluegills may have begun to exert same natural control upon
themselves by cannibalism and in doing so, stabilized the totel numbers
present in the lake and comsequently the growth rates of the younger
year classes.

The bluegill collections of July 29 and October 22 taken by seining
were assembled to show the number and percentage of each age group in
the collection. This is presented in Table 2. The eocllectiorn of Octo-
ber 22 represents every bluegill taken in a continuous series of seine
hauls along more than L0 percent of the lake's shoel areas. It is easily
discernible from this table that the 1945 and 1946 year clesses (ege
groups I and 0) ere e#oeedingly weak (14.0 and 11,0 percent of the total
semple respectively in the October collection) and that the 194l year
class (age group II) is unquesticnably ﬁtreng. These data are further
illustrated in the frequency distribution presented in Figure La.

These facts might be interpreted es evidence in favor of either of
the preceding hypotheses. However, personal observations made during
the bluegill spawning season indicated that the bluegills were exert-
ing some considerable control upoh their own numbers. On July 12, a
number of nesting bluegill colonies were observed closely by the writers.

Individual nests and colenies of nests containing eggs or from whieh fry



Table 2.--Number and percentage of each age group of bluegills taken

by seining in the 1946 samples.

Age Year Humber Percent
group class " taken of total
Collection of July 293 0 191;6 0 0.0
I 195 bk 27.0
II 19kl 111 68.1
III 1943 7 L3
w 9,2 1 0.6
Total sample by seining 163
Collection of October 22: 0 1946 Lo 11.0
I 1945 62 14.0
II 19kk 326 73.8
IIT 19l3 5 1.1
Total sample by seining L2
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rising wers completely surrounded or overrun by milling shcools of

2« to Z=inch bluegills. It seemed imprcobable that few, if any, rising
bluegill fry could have escaped through the cordons of their own kind
thet were observed devouring them. It was a simple task on this date
to locate all bluegill nesting colonies in the lake, simply by noting
the areas where great concentrations of small bluegills were to be
found.

We are inelined to believe that the 1945 hatoh suffered the same
fate as apparently befell the 1946 year class and that any base-leveling
of the total numbers of bluegilis in the lake and the grewth rates of
the hatches in those years is the result of natural controls exercised
upon the bluegills by their own population.

No prediction is made as to the future growth rate of the bluegill
population. The oldest age groups are approaching ages in which a
heavy natural mortality may be anticipated. What effect this will have
en the various camponents of the residual population can only be deter-
mined by fﬁture sampling of the stook,

Few bluegills of legal size were taken in 1946. On May 3, a party
of two fishermen caught nothing but sube.legal bluegills during a morne
ing's fishing. Sporadic bluegill fishing during late spring observa-
tions on the smallmouth bass spawning yielded nothing but sub-legal
fish. On October 22, 116 bluegills were caught by hook and line fishw
ing, Of these, 15 were of legal size. Fourteen varied in total
length from 153 to 184 millimeters (6.0 = 7.2 inches). The majority
of these were just over 6 inches in length., The fifteenth specimen
had a total length of 235 millimeters (8.3 inches). A frequency distri-

bution of the age groups represented in this hook and line sample is

presented in Figure Lb.
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The average growth of the bluegills, by age groups, during 1946
is summarized in Table 3, It will be moted, that on the average the
oldest age greup (IV) in the lake had not yet attained the legal lemgth
of 6 inehes (152.44 mm.).

Some defiociemey in the bluegill sampling teohniques was evident,
The lower limits of the age group YIT size range were incompletely
sampled. These fish were large enough to escape quite easily during
seining operations but were generally too small to be taken on the
smallest hooks used in the hook and line fishing. One of the smallar,
experimental trap nets will be used for obtaining samples in the com-

ing year.

Smallmouth Bass

Observations on the smallmouth bass in Deep Lake were intensified
during the 1946 season with the objeet of ascertaining if successful
spawning and fry production would teke place, As it has been noted in
a previous report (No. 1033), the smallmouth had not spawned success-
fully in Deep Lake prior to this year. Between April 24 and July 29,
éhirtoen visits were made to the lake to observe the bass spawning
activities. During the first two visits on April 24 and May 3, a care-
ful survey was made of the entire lake shoal and no evidence of nest
building by the smallmouth (or bluegills) could be found. On May 22,
it was apparent that the smallmouth had begun nest-building sometime
previous to this visit. However, on this date thers was no activity
to be noted. The nests appeared recently abandoned--most of them hefore
eampletion, They appeared mnot to have been worked for several days as
evidenced by small accumulations of algae and vegetable debris that had
drifted into the nests. No adult smallmouth were seen in an entire

tour of the shoal areas nor were theoy seen cruising along the drop-offe.
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Table 3.--Average growth of the bluegills in Deep Leke during 1946,

Average total length in millimeters

Date Age group | Age group | Age group Age group Age group
(19l6) 0 I II 11X v
January 1, and February 3,7,23% PN \37 sy m.@’ 128.2
July 29 \l/ )leos 5508 X X XX
October 22,23 32.2 L7.6 58.0 112,8 138,6
WAge group not represented in sample.
\%’Hook and line sample. Lower third of size range not sampled rendering this average

wdem

abnormally high.
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The reason for this cessation of nesting activity was most probably the
weekelong colld and rainy spell which preceded the date of this visit,
On the following day, lay 23, six adult smallmouth were seen cruising
the shoals., This was the seecond warm day since the end of the afore-
mentioned cold snap. (See Table L for air and water temperatures
recorded on each visit to the lake).

One week later, on May 30, a complete a.nd careful oircu:f.t was made
of the lake., Twenty-eight bass nests were observed; sixteen had been
built since the last visit and 12 were the same nests noted on May 22,
All nests were marked by red-tipped dowels and numbered eonsecutively
around the lake, from the boat doek, in a cleckwise fashion. Each of
these, and subsequent nests, were followed closely. These observations
have been sumarized chronologically as follows:

May 30es-~Twenty-eight nests were observed - sixteen built since the
visit on May 23 and twelve constructed prier to that date. TIwo nests were
being worked by males but no eggs or fry were present in them as yet;
eight nests contained live eggs in various stages of development; three
nests contained sac-fry in various stages of development; one nest con
tained advenced fry; one nest too deep to sample (5.5 -~ 6.5 feet)
apparently contained fry when judged by the behavior of the guarding male.
Fifteen nests were in active use and spawning had taken place in 13 of
them by this date. The remaining 135 nests were not being worked, used
er guarded by a ﬁale. No successful spawning ever took place in sny of
these latter nests although several were recleaned later by males in &
late and unsuccessful attempt to spawn,

’ June Hee-0f the two nests that were being worked by meles on the
previous visit, one now contained sac-fry and the othqr had been abandoned.

This latter nest was later recleaned but never used, Of the 8 nests
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Teble ly.-Air and water temperatures recorded at Deep Lake, Oakland

County, during April, May and June, 1946.

. Water Air

Date : temperature . tempersture

(1946) Time (Fahrenheit) (Fahrenheit)
April 2 3300 pem. 65 é8
May 3 3330 pem. 57 60
May 22 10:00 aem, 59 65
May 30 11:30 a.m. bl T3
June 5 2:30 pem. 69.8 80.6
June 8 12:00 noon 68 7
June 12 4:00 pem. 72.5 71.6
June 16 11:00 a.m. The3 80.6
June 2 11:00 aem. 72 78

June 28 2:00 pem. 8l 82
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sontaining live eggs on May 30, L, now contained advanced fry (pigmented)
and in the remainder the fry had evidently become free-swimming and
moved away from the vicinity of the nest., In the three nests containing
sac~fry on May 30, two now contained advaneed fry, and the third con-
tained none., These latter had evidently become free-swimming and meved
eway from the nest. The one nest that had contained advanced fry

(May 30) was now abandoned.

Two new nests had been fanned ocut. One was still being worked on
this date and the other had live eggs in it., Spawning had ocewrred in
15 nests by this date.

June 8,--Fry found in the nests on the previous visit had become
advanced fry, free-swimming fry, or had moved away from the nests. Two
new nests had been completed since June 5. One econtained live eggs and
in the other a pair of smallmouth bass were observed for more than an
hour and a half in their spawning aet. Two nests had been recleaned
and & male was present on one of these nests., Spawning had taken place
in 17 nests to date.

June 12,--Fry found in fhe nests during the preceding visit had
developed further or had moved away from the nests. One new nest had
been fanned out, but no male was guarding it nor had spawming cceurred
in it. One o0ld nest was being recleaned by a male., A nest which was
first noted on June 5§ had been spawned in and now contained wellw
abandoned eggs and early sacfry, Spawning had also taken place again
in a previously used and abandoned nest which now contained eggs.
Spawning hed occurred in 19 instances to date in 18 nests (one nest used
twice), No further spawning took plaee after this date.

June 16.--Advanced fry were still present in two nests and free-

swimming fry in & third. The eggs and the guarding male had disappeared
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from the nest observed spawned in for the second time on Juns 12. Two nests
were observed being recleaned by males. HNine of the previously used and
abendoned nests had been taken over by colonies of nesting bluegills.

June 2lj.--TWo nests still contained free-swimming fry. Two old nests
were being recleaned and 5 new nests were being fanned out by male small-
mouth. Several more abandoned nests had been taken over by bluegills,

June 28,--All of the bass nests had been abandoned and virtually all
had been takem over by nesting bluegills, |

Nesting activity and spewning of the smallmouth bass may be summarized
as followss 38 nests were construected by male bass of whiech 20 were com-
pleted but never used. Seventeen nests were used once for spawning and ome
nest was used twice, This constitutes a total of 19 successful spavmizig
ventures,

Suecessful fry production may have resulted from these 19 successful
spawning acts. However, after the first observation, when eggs were found
in five nests, the eggs (or fry) had disappeared by the next visit. In two
additional nests, sparse numbers of sac-fry found on one visit had dis-
appeared‘by the next. There was no reeson to assume that development to
free-swimming fry end movement from the nests had teken place in the time
between observations, Suech a rapid dovelopr_ment was negeted by the rate
of development of eggs and fry in adjoining nests.

Stages of development were observed in 1l nests through the advanced
fry or free-swimming fry stage, In addition, the large deep nest previously
noted is believed to have produced fry based soclely on the behavior of the
guarding male and the length of time he spemt guarding the nest, Of the
six nests observed through the free-swimming fry stage, the following num-

bers over or nesr the nest were actually counted or estimated:
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Number of Nest Number of free-swimming fry
f2 800 - 1000
#12a 20 - 30
#zn 30 - 35
#25 50 - 60
#25a 35 +
#e8 70 - 80

There is considerable evidence that a heavy mortality of bass eggs
and fry took place befores the latter ever left the nest. Hoardes of
small bluegills were present on the shoals during the entire bass nest-
ing season. Those nests in which the eggs or sac-fry disappeared early
were in the areas of greatest bluegill oenceﬁtration. It was noted,
almost without exception, that as each stage of development was attained
in a given nest, the numbers of fry in that nest were decreasing
repidly, This was culminated in the free-swimming fry production suge
gested by the preceding tabulation. On numerous occasions, nests eone
t_aining eggs or fry were completely emcircled by droves of small bluegills,
hovering just off the rim of the nest. As the guarding mesle moved in
one direetion to drive them away, they advanced fram the opposite side
of the nest snd could be seen devouring the eggs or fry. When the pair
of bass were observed spawning on June 8, the male was continually ine
terupted during the sct by bluegills attempting to seize the eggs as
fast they were extruded.

It is doubtful if very many of the few survivors from these nests
ever lived to escape to deeper water or better cover than the nesting
areas provided., On July 12, four long seine hauls were made with a

10-foot bobbinet seine but no smellmouth bass fry were taken., Again
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on July 29, 175 feet of the shoal areas were seined with a 50.foot
bobbinet seine (1/16 in. mesh) and no bass fingerlings were taken.

On October 22, over LD percent of the shoal areas of the lake were
seined with a 50-foot bag seine and no bass fingerlings were captured,
We can only conclude from this that relatively few, if any, bass
fingerlings were produced by the successful spawning activities ob-
served during this ssason.

With one wnverified exception, the bass observed spawning during
the 1946 season were survivors of the second (October 7, 1943) plant-
ing. One very large nest, fanned out on the drop-off in over 5—1/2
feet of water was guarded by a male that appeared to exceed 20 inches

&
in total lengthe This male may very well have been,survivor of the

A

first (October 31, 1941) planting., All of the other males cbserved
appeared to approximate each other in size. Two were selected (1) at
random while on the nests on May 30 and two on June 8 and caﬁght by
fly rod and lure (popper-bug and artificial erawfish). These were
scale-sampled and returned to the water where they resumed guarding
their nests almost immediately. Examination of the scales indicated
they were in age group III which identified them with the secoﬁd plant-
ing of bass. These four male bass averaged 14,9 inches in total length
with a range of 1L4.50 to 15,25 inches., Three speoimensl taken on May 8
and 25, 1945, averaged 10.2 inches. These few specimens therefore
suggest an average gaim of 4.7 inches for the 12-month peried involved.

Some estimate of the adult bass populat;lon remaining in the lake in
the summer of 1946 is possible. Since spawning occurred in 19 instances
we maey assume that at least 19 females are present. By the same token,
at least 19 méles are present, Furthermors, 20 unsuccessful nests were

construoted during the spawning season. Seme of these mey have been
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constructed by previously successful males attempting to spawn a second
time as they sometimes do. Indicetions were, however, that some were
built by males thet found no mate. Assuming that at léast 10 males
faced this latter predicament, it seems likely that there were not more
than 50 adult bass in Deep Lake, camposed of LO percent females and

60 percent males, by the end of Juns, 1946

No bass were permanently removed from the lake by Institute person-
nel during 1946. Since the owner's fishing recerds have not yet been
received by us we have no measure of the bass cropped during this calenw
dar year.

Deep Lake has little, preferable smallﬁouth bs.ss. spawning areas,
Some small scattered areas of mixed sand and smell gravel are present
and were completely utilized by the bass, In two of these areas nests
in use were grouped in coleonies, as those of the bluegills sometimes
are, with the rims of the nests interlocking.

Many of the nests, as observed in 1945, were fanned out on fine,
sandy bottom among the lily roots, and othersamid dead leaves, twigs
end other rubble., The average depth of the nests constructed in 1946
was 29,9 inches and ranged from 18 inches to an estimated 5.5 feet,
This measurement was made midwey in a sho;e-lakeward direction to the
highest point on the rim of the nest. The average diameter of these
nests was 27.8 inches with a range of 17 to an estimated 57 inches. A
description of the nests constructed in both 19L5 and 1946 will be

found in Appendix I.
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Rainbow Irout
Thirty rainbow trout were removed from Deep Lake by Imnstitute
personnel during 1946. Twenty-nine of these fish were scale-sampled
to provide growth data., These samples were aged and identified with
one of the three plantings made in Deep Lake prior to 1946. These data
are summarized by plantings in the following tabulation. Average total
lengths of the last collection of each planting made in 1945 is inserted

for comparisons

Rainbow trout - 1941 planting

Number Average
of weight
Date specimens Minimum Average Maximm (ounces)
April 23 - M&y 8, 1%5 2 17 05 18.6 20.1 see

October 22-23, 1946 é6 15.5 19.2 2h.l1 k7.0

Rainbow trout - 1942 planting

November 6, 1945 8 10,7 12,6 15.1 12,5
%ﬁﬁfylﬂi"fw 10 10,5 12,0 1655 9.9
ey 23, 1946 2 12,0 12.8 13.5 11,5
October 22-23, 1946 8 9.2 13,1 14.9 15.2

Rainbow trout - 194l planting

Nov&mber 6’ 19)45 1 oo 9.7 : soe h075
January 27, 19‘.].6 1 ce e 1007 cos 500
Februa.ry 3, 1914.6 l see 90)4 X hoE

Febru&ry 23, 1% 1 oss 807 ece 3.0
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Netting efforts on October 22.23 to secure a large sample of trout
were quite successful. Among the 1% trout and L king salmon taken in
this overnight set, were three exceptionally large resoveries of the
1941 planting, These trout measured 20.3 (9), 23.0 (é), and 24.1 (&)
inches and weighed 3 pounds, l, ounces; L pounds, 15 ounces; and 4 pounds,
13 ounces respectively. The scales of these three trout exhibited s
severe erosion in the exposed field that may have been the result of an
abortive spawning urge or an impaired "condition" due to inadeguate
proferred foods.

Although the growth increments for the 1946 semson shown by the
October 22.23 sample are small, the "conditioﬁ” of all specimens taken

was judged as fair. A photograph of the fish of this sample is pre-

sented in Figure 5.

Fish of the 1942 planting still dominate the rainbow trout cateh
in Deep Lake and may now be considered the most successful of the three
plantings. Survival of the 194}, planting has evidently been the poorest.
To date, only 10 recoveries of fhis planting have been made (no trout were
plented in 1943).

On October 8, 1945, 1,000 reinbow trout fingerlings, provided by
the Northville Federal Fish Hatchery, were planted in Deep Lake. These

fish were marked by removal of the left pectoral fin. A sample of 100

of these were measured at the time of fin-clipping and averaged 3.8 inches
in total length with a range of 2.9 to 4.9 inches.

A second planting of 1,000 fingerlings was inedvertently mads on
Decenmber 3, 19)46. These fish were brought from the Drayton Pleins State
Fish Hatchery after marking by removal of the dorsal fin. This planting

averaged 6.l inches in total length.
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Figure See-l13 rainbow trout and 4 king salmon (lower right hand corner)
taken by gillenetting in Deep Lake on October 2223, 1946.
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It is doubtful if the lake can support both of these plentings and
& heavy mortality may be anticipated particularly among the smaller

trout of the October 8 stocking.

The Salmon

Because of the interest in the success of these exotic species
in Deep Lake, we have reassembled all of the data on this planting., On
Merch 27, 1945, a total of 3,190 salmon was planted im Deep Lake. This
planting was made in Deep Lake because it was the only lake near Ann
Arbor on which the Institute could obtain accurate records of the ecatch,
growth and survival.

These fish had their origin in a shipment of salmon eggs (5,000
each of three species) that were sent to the Belle Isle Aéuarium from
the State of Washington. The eggs were received in Detroit on Decem-
ber 20, 194l and hatehed on, or shortly after, December 26, ighli. ALl
of the surplus fingerlings were delivered to the Drayton Plains State
' Fish Hatehsrye.

A sample of 103 salmon m§ preserved for identification at the
time of planting in Deep Lake. Dr. Reeve M, Bailey and W, F, Carbine
identified these salmon as follows:

6 (5.8 peroent) chum salmon (Oncorbynchus heta), average total

length 50.3 mm. - 185 estimated planted.

25 (2443 percent) silver salmon {Oncorbynchus kisutch), average

total length 53.5 mm. = 775 estimated planted.

72 (69.9 percent) king salmon (Oncorhynchus tschawytsche), average

total length 53.6 mm. = 2,230 estimated planted.
On April 23, 1945, young salmon were observed in shallow webter and
many were seen jumping out of the water. Omn liay 5, a total of 10 salmon

were taken in two seine hauls. Two king salmon, 6.} and 6.5 inches in



length, were teken with hock and line on November 6, 19L5.
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During 191;6, 17 ealmon were taken by hook and line and gill nets

by Institute persomnel.

All of these fish were king salmon (O. tschawytscha).

The dates of capture and the total lengths of these specimens were as fellows:

Total length Total length
Number in millimeters in inches
Gear taken | Minimum | Average | Maximum | Minimum | Average |Maximum
February 3, 1946 H& L 1 cee 5.0 | ... .o 6.5 oo
February 7, 19&6 ' Hé&L 3 16h 16&.6 165 6.5 6.5 6.5
February 23, 1946 Ha L 3 158 | 1646 | 170 6.2 | 65 | 67
May 20, 19&6 H& L 1 .eo 190.0 see cee 7+5 ces
July 31 - August 1, 1944 Gill net| 5 262 2970 315 10.3 11.7 12.4
October 22423, 1946 Gill net _1é%_ 303 323.0 357 11.9 12,7 1.1

The four salmon taken on October 22423 welghed 9.0, 10.0, 10.5,

and 15,0 ounces respsctively for an average weight of 1ll.l1 ounces,

On

the averege, these salmon had virtually doubled their length during the

1946 season. A picture of these specimens will be found in the lower

right eorner of Figure 5.

The stomachs of the five king salmon taken on July 31 and August 1,

were exemined by Mrs. J. W. Leonard of the Institute staff,

Four of the

five stomachs contained the identifiable remains of at least three blue=-

gills (1.75 - 2.40 inches in total length) and the fifth stomach held

the remains of two bluegills.

copepods were each recorded omce in these stomachs,

Formicid wings, a ehironomid, and some

It is presumed
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from these findings that the salmon are feeding extensively on the

abundant supply of small bluegills present in the lake,

Management proposals for 1947.

l, Careful observations should be made during the smallmouth bass
spawning season to determine the number of nests, amount of successful
spawning, and the escapements and/or production of smellmouth bass fry,
Preliminary visits for this purpose should be made at least by May 1,
end after spawning has begun, observations should be made at least twice
a week.

2. Occasional observations Qhould be made during the bluegill
spawning season to determine the extent of destruction of eggs and fry
by the bluegillse

3+ During early July, the summer sample of &ll species in the lake
should be obtained. A concerted effort should be made to obtain smalle
mouth bass and bluegill fry with a 50-foot bobbinet seine. It is recom-
mended that & small, experimental trap net be used to obtain a complete
geries of all other size groups in the lake. It may be necessary to use
gill nets again to obtain a sample of the salmon and trout.

This same procedure should be followed again, sometime in Octeober,
to obtain an adequate fall sample.

L. It is requested that in the future accurate records of all
fish removed fram the lake be maintained by all parties concerned.

5. No plantings are recommended for Deep Leke during 1947, nor any
alterations in, or controls upon, the present population. It is felt
that much wvaluable biological data may be obtained by allowing the

present populations to remain umaltered for at least one more year.
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APPENDIX I

I, Description of nests observed on June 13, 1945 that had been con-
structed by smallmouth bass in Deep Lake. (Depths were measured

to the center of the nést). Water tempersture 68° F. at 1:30 p.m.

1, Sand and gravel. 3 boulders. l-1/2 feet deep by 1-1/2 feet in
diameter.

2. Sand & little gravel. Ome four foot stick 2 inches in diameter
and roots. Depth 2 feet x 2-1/2 feet. Diameter 2 feet.

é on mest,

3+ BHand and fine and coarse greavel. Mostly gravel in bottem. Depth
1' 10" x 2.1/}, feet. Diemeter 2-1/2 feet. ¢ on nest.

L. Send; mostly grevel in bottom (fine to coarse gravel). Orange
marble in nest. Depth 2 feet x 2.1/2 feet. Diameter 33 inches.

5. Four feet from previous nest. OSand with fine to coarse gravsl
(2 white marbles). Two boulders at side of nest. Depth 1-3/L feet
x 2.1/l feet., Diameter 2-1/); feet. J on nest.

6. Send. Mostly coarse gravel. No samd in bottam of nest. Depth
1-1/2 feet x 1.3/l feet., Diameter 2.1/2 x 3 feet.

7. Two and one-half feet from the last nest., Same type of bottom.
Depth 1-1/2 feet x 1-3/l, feet, Diameter 1.1/2 feet.

8. BSand and black roots. One stone 5 inches long x 2 inches wide.
Depth 1-3/L to 2 feet, Diameter 1-1/2 feet., Bass observed in
nest,

9. Bass on nest but left and stayed within 10 feet of nest as we
approached. Sand and gravel., One large boulder and roots. One
long water lily root and rootlets. No eggs or fry. Depth

2 feet x 2.1/ feet. Diameter 2 feet., ¢ observed on nest.
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10. Sand and few roots. Depth 1-.1/2 to 2 feet, Diameter 2 feet,
d observed on nest.

11, Sand and roots. Ome large water lily root. No eggs. Depth
2-1/2 x 3 feet., ¢ observed on nest,

12, 8Sand and very few roots. One stick 2 inches in diameter over
nest but not ’on bottom. Depth 2! x 32", Diameter 2-1/2 feet.

13, Sand anci roots. Depth 33" x 29", Diameter 2 feet. Looks like
nest deserted. ¥o bass observed.

1., Sand, several scattered pebbles. One large boulder at side.
Depth 15 inches by 20 inches. Diasmeter 1-3/l, feet. No eggs;
bass on nest. |

15, Bass on nest. Sand and gravel. Depth 22" x 28", Diemeter 26",

16, Male on nest. Sand, fine gravel, sticks. Depth 2 x 2-3/L feet.
Diemeter 2 feet.

17. Deserted nest., Sand. Depth 3' x 3-3/4'., Diameter 2 feet.

18, Sand, roots, sticks. Depth 3' x 3.1/2', Dismeter 2 feet. No
fish observed.

19. Sand, little fine gravel, sticks, deserted. Depth 2-1/2 x 3 feet,
Diameter 1-3/l; feet.

20. Sand. Fine gravel, Depth 2 x 2-1/2 feet., Diameter 2 feet.
Within 6 feet of this nest are 3 other nests deserted and filled
with muck, ? have been cleaned this year. Male in nest.

21, H¥ale on nest. No eggs. Sand and fine gravel. Mostly sand.
Stick over corner of nest. Depth 24" x 33", Diameter 2 feet.

22, Sand bottom., Stiek through corner. Male on nest. Depth 28" x 33",
Diameter 2 feet.

23, Sand and roots. Ome rook L or 5 inches by 3 inches. Depth

2 x 2-1/2 feet, Diameter 15",
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31,

32,

33.
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Sand; few pebbles; and a stick. Depth 27" x 30", Diameter 26",

Sand and few pebbles. Depth 26" x 30", Diemeter 1-1/2 feet.

Nest observed only by presence of guarding male, Sand, roots,

'and two large sticks in side. Depth 1 foot x 1Y inches,

Diameter 1-1/2 feet.

Sand and few roots. Depth 20" x 26", Diameter 2 feet.

Sand and few stioks. Depth 30" x 36". Diamster 2 feet.

Male en nest., Sand and roots., Depth 15" x 18", Diameter 1.1/2 feet.,
Male on nest. Sand, fine roots, and sticks., Depth 30" x 327,
Diameter 32 inches,

Male on nest. Sand and fine gravel. Depth 20" x 27", Diameter
1-3/4 feet. »

Male on nest, Sand and roots. One stick. Depth 1 x 1.1/2 feet.
Diameter 1.3/l feet. »

Sand and gravel. 3 large rocks in and around nest. Depth

1 x 1-1/2 feet, Diameter 2 feet.

Male on nest. Sand, stick, water 1lily roots. Depth 24" x 29",
Diameter 27",

Sand and gravel. Ome stick. 3 x 3-1/2 fest deep, 2 feet diameter.

Male on nest. Sand, roots, 1l rock. Depth 15" x 17", Diameter 15",

Description of nests constructed by smallmouth bass during the 1946

spawning season. (Diameters and depths of nests measured to highest

point of rim of nest on a line midway on the nest in a shore-lakeward

direction),

Nest No,

1.

Diameter 24"; depth 36"; mixed sand and smell gravel.

la. Diameter 2L"; depth L2"; mixed sand and small and large gravel;

one large roek in nest.
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3e
33.

L.

Se

Te
8.

9.

10.

10a.

1l.

12x.

12a,

12b,

Diameter 30"; depth 30™; mixed sand and small gravel and some

large stones, ome of which is 6 x 8 x ki inches.

Dismeter 30"; depth 31"; prineipally small gravel_with-so§e~sand.
Diemeter 30“ x 36"; depth 32"; marble-sized gravel and sand;
shallow nest, |

Diameter 32%; depth 30"; mostly sand with some scattered amallv
gravel; water-logged barrel stave and dead stick imbedded in nest.
Diameter 18"; depth 31"; mostly sand with some rubble including

& piece of file near center of nest,

" Diameter 24"; depth 30"; small gravel with same sand.

Diameter 18"; depth 51*: mixed small gravel and sand.

Diameter L48"; depth 26"; entire nest of marble-sized gravel.
Diemeter 30"; depth 26*; entire nest of small gravel.

Dismeter 18"; depth 26"; fanned out of sand in tangle of marsh
grass roots,

Diameter 28"™; depth 26"; fanned out in sand; nest criss-crossed
with exposed 1lily roots. |

Diameter 4O"; depth 22"; fanned out in pure sand; a little fine
gravel in center of nest; one large stone 12 x 8 x 8 inches in
nest; mats of water plant roots scattered through nest.
Diameter 18%; depth 18?; large gravel and sand; some plant roots
exposed in nest; nest less than six feet from dry shoreline,
Diameter 20" x 24"; depth 24"; fanned out in sand, dead leaves
and 1lily roots.
Diameter LO"; depth 36"; fanned out of pure sand and pondweed
roots; center of nest criss-crossed with latter.

Diameter 24" x 15"; depth 32"; fanned out of pure sand with 2

large lily tubers eriss-crossing nest,



13,
13& .

1)40

15,

16,

17.

18,

19.

20,

2l.
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Diameter 17™; depth 22"; fanned out 3" deep in sand.

Diameter 21;’5‘; depth 2ii"; fanned out in sand; some mixed gravel
in bottom of nests and“exposed plant roots in bottom and sides
of nest,

Dismeter 30%"; depth 4O"; fammed out of sand leaving all but rim
of nest & mat of exposed lily rocots; rusted tin can in edge of
nest.

Diameter 30%; depth 30"; fanned out of sand with a little fine
gravel in center of nest; baseball-sized rock in edge of nest.
Diameter 2&?; depth 27"; fanned out of sand leaving bottom of
nest a mat é: plant roéts; one 4" x 4™ x 4" rock in nest,
Diameter 27"; depth 29"; fanned out of fine gravel and sand;
half-dozen éieces of large gravel seattered through nest; nest
only 5 feet from dry shore.

Diameter 18"; depth 22"; nest bottom of medium and large gravel;
one large stone in nesé as are some eoxposed plant roots; about
L4 feet from dry shore.

Diameter 4-1/2 to 5 feet; depth 5 to 6 feet; (both estimated);
very large nest built on the drop-off; rim of nest is sand but
entire center, 36" to LO" in diameter, is a solid mat of exposed
1lily and pondweed roots. |
Diameter 36"; depth 28"; fanned out 9™ deep in sand; odd pisces
of gravel im nest; lilies growing out of rim of nest.

Diameter 24"; depth 18"; fanned out of sand; several pieces of
gravel in nést.

Diameter 30"; depth 39"; fanned out in sand and rubble; 12" long

dead stick lying in center of nest.
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23, Diameter 18"™; depth 24"; mixed sand and small gravel.

24 Diameter 30"} depth 27“; fanned out 10" deep in sand and some
mixed gravei; one tin can and one plece of dead wood in nest.

2lia. Diameter 30"; depth %2"; fanned out 8" deep in sand and some

| small gravel; one tin can, one dead stick and one large rock
in nest. |

25, Diameter 4jO"; depth 36"; fanned out in sand; some pea gravel in
ceonter of nést; one large tin can and orange-sized rock in center;
boulder in edge of nest,

25a. Diameter 24® x 30"; depth 28"; fanned out in marble-sized gravel
and coarse sand.

26, Diameter 24"; depth 28"; fenned out im mixed sand and small
gravel; saome plant reefs exposged in rim of nest.

27. Diameter 24"; depth 23"; fanned out in sand; some fine gravel
in center of nest; large boulder in rim and nest oriss-crossed
with exposed plant roots.

28, Diameter 25"; depth 26"; fanned out of sand to expose mats of
tree roots; located l feet from bank, just west ef boat deck.

28a. Diameter 24"; depth 34"; fanned out of sand; some small gravel

in nest; expésed tree roots around margin of nest.

INSTITUTE FOR FISHERIES RESEARCH

Vernon C. Applegate
W. F. Carbine

Approved by: A. S. Hazzard
Typed by: S, E. Bommer
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