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file management practices and biological investigations carried oa 

at Deep Lake tram. 1941. when it was poisoned and restocked, until 

December, 1945 have been summarized in I.F.R. Report No. 1033. The 

present report is a contin'U&tion of these studies and includes all of 

the data ocllected during 1946• 

Between January land Deee.m.ber 31, 19!.6, 1,161 bluegills, 30 rain­

bow trout and 17 king salmon (Oneorhynchus tschareseba) were removed 

frem the lake by Institute personnel 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 fer 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 tor the bluegills is 

recorded in metric measure because of the very small growth increments 

involved. 

We wish to acknowledge the assistance of many members of the Institute 

staff, and their wives and friends, who cooperated whole heartedly ill 

obtaining the fish samples and preparing the data for analysis. l'fe also 

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

Deep Lake, in penn.itting us to continue our experiments on the lake. 

The Bluegills 

During 19h{>, 1,161 bluegills were collected in Deep Lake by seining 

and by hook and line fishing. The following n\1111bei-a were taken on the 

sampling dates indicateda January 27 and Februar;y 3 - 88; May 3 - 26lu 

:May 22 - 86; June 16 - 2J July 29 - 163; October 22 a:ad 23 - .558. 

!he history ot the bluegill populatiOXl 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 collected during 1946. However, 

data collected in former years has been drawn upon in the preparation 

of 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 eaoh year class, through the 19l.i6 season_ are examined. In 

Table 1_ the growth of each year class of bluegills from 1942 to l9l.i6 

haa been summarized. These values are based upon fall collections ot 

fish. Figure l 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 a series of points by inspection. Those lines representing thia 
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Table 1.-Growth of ea.oh year class of bluegills based on fall collections 

from 1942 to 1946. 

Menth ancl year Age Num.'ber of Total length in millimeters 
:ii'.i.nimwa collection group specimens Average :iilaiimua 

1942 year class 

August and October. 1942 0 677 22 36.3 59 

September. 1943 I 38 53 83.5 126 

August a.ad September, 19W-1. II 51 86 127.s 152 

Nove.mber, 1945 III 26 93 127.3 168 

October, 1946 IV 56 109 138.6 235 

1943 7ear class 

••• 0 • •• • •• ••• • •• 

September, 1944 I 8 59 67.1 78 

November, 1945 II 29 71 93.0 119 

October, 1946 Ill 55 78 112.a 160 

19144 year class 

••• 0 •• • ••• • •• • •• 
November and. December, 1945 I 105 4l 47.3 6o 

October. 1946 II 326 48 58.0 77 

1945 year class 

lfcwember and December• 1945 0 68 28 32.2 39 

I 62 !a2 47.6 53 

19!16 year olasa 

October, 1946 0 49 32.2 38 
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sam.e tmction tor the other year classes portrayed have been established 

by connecting, with straight lines, the absolute values of the average 

lengths recorded. 

Ta1,le 1 and Figure 1 provide a lucid picture of the progressive 

stunting ot the components ot a fish population multiplying too rapidly 

in an unrestrictive enviromneat. The initial rapid rate ef growth of 

the first hatch of bluegills (1942 year class) was slowed. appreciably 

after the end of their second year by the tremendous production ot young­

of-the-year (1943 year class) in that season (See Report ://=103';). Suc­

cessive batches held the growth increments or the 19112 year class at a 

severely red.uced level (See Figure 2). Furthermore, the accumulation 

of each additional year class in the lake had an increasingly depress­

ing effect upon the growth rate of succeeding year classes through the 

1946 seasoa. 

Although only the youngest age groups of the moat recent year 

classes are now present, there is evidence that the maxim\Dl carrying 

capacity of the lake for bluegills had beeu reached acme tim.e prior to 

the 1945 growing season. There is further evidence that an apparent 

static level of stunting in the population. may have been established. 

Figure land Table l demonstrate the similarity in the growth z,ates ot 

the 19WI,, 1945 and 1946 year classes. Figure 3 further illustrates 

this by a comparison of the average annual growth inorementS' (bei'ore 

and atter poisoning) ot young-of-the-year and yearling bluegills. A 

comparison of the 1945 and 1946 collections of age groups O ana I 

reveals almost identical growth increments for those years. 

There are sneral possible explanatioas of this latent similarity 

in growth rateu (l) the bluegills may have over-populated the lake to 







80 
Cf) 
a:: 
w 75 
1-
w 70 
~ -
_J 65 
_J 
-
~ 60 

:C 50 
I-
t, 
245 
w 
_J 

40 
_J 
<{ 
f--- 35 
0 
I- 30 

w 
t., 25 
<{ 
a: 
W 20 

~ 
15 

10 

5 
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such a 4egree that the resulting oom.petition for food would only permit 

the survival ot a limite4 nsber of young-et-the year. Sur"fival and 

growth would then be related to the total J1umber cf bluegills present 

in the lake and• as long as that number is maintained, the growth rates 

of the surviTora et each succeeding year class would be similar. If 

this is se, theJ1 a heavy cropping e:nd/or a heavy natural mortality among 

the older and larger fish iJL the years to follow may result in some com­

pensatory increase in the growth rates of future year classes; or, 

(2) the bluegills my haTe beg\'111 to exert same natural control 11pon 

themselves by cannibalism and in doing so, stabilized the total numbers 
; 

present 1:a. the lake and consequently the growth rates of the you:ager 

year olassea. 

The bluegill collections of July 29. and October 22 taken by seining 

were assembled to show the number and percentage of each age goup in 

the collection. This is presented in Table 2. The eollection of Octo­

ber 22 represents every bluegill taken in a continuous series of seine 

hauls along more than 40 pereent of the lake's shoal areas. It is easily 

discernible tra this table that the 1945 and 1946 year cle.sses (age 

groups I and 0) are exceedingly weak (14.0 and 11.0 percent of the total 

sample respectively in the October collectien) and that the 191.&4.year 

class (age group ll) is \Ulq,uestionably strong. These data are further 

illustrated in the frequency distribution presented in Figure 4a,. 

These facts might be interpreted as evidence· in favor of either of 

the preceding hypotheses. lioweve:r, personal observations 111&de during 

the bluegill spawning season indicated that the bluegills were exert-

ing sane considerable control upon their ow.a numbers. On July 12. a 

nwaber ef nesting bluegill coloni~s were observed closely by the writers. 

Indi"fidual neets and colonies ef nests containing eggs or from. which fry 



Table 2.--Bumber and percentage ot ea.oh age group of bluegills taken 

by seining in the 1946 samples. 

Age Year Number Percent 
group class , taken of total . 

Collection or July 29• 0 1946 0 o.o 

l 1945 4Q. ~.o 

II 19!i4 111 68.l 

III 1943 7 4-3 
IV 1942 l o.6 

!otal sample by seining 163 

Collection of October 22; 0 19q6 49 11.e 

r 1945 62 U,..o 

ll l9!fh 326 73.s 

Ill 1943 2 1.1 

Total sample by seining ~ 



rising were completely surrounded or overrun by milling shcools ot 

2- to 3-inoh bluegills. It seemed improbable that f6'R, it any, rising 

bluegill f'ry could have escaped through the cordons ot their own kind 

that were observed devouring them. It was a simple task on this date 

to locate all bluegill nesting colonies im the lake, simply by noting 

the areas where great concentrations of emall bluegills were to be 

found. 

We are inelined to believe that the 1945 batch suffered. 'the same 

tate as apparently befell the 191&6 year elass and that any base-leveling 

of the total numbers of bluegills in the la.ke and the growth 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 CG!llponents of the residual population can only be deter­

mined by future sampling ot the stock. 

Few bl'tll.egills of legal size were taken in 1946. On May 3, a party 

of two fishermen caught nothing but sub.legal bluegills during a morn­

ing's fishing. Sporadic bluegill fishing during late spring observa­

tions on the smallm.outh bass spawning yielded nothing '!mt sub.legal 

fish. On October 22, 116 bluegills were caught by hook and line fish­

ing. Of' these, 15 were of legal size. Fourteen n.ried · in total 

length from 153 to l84millimeters (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 ,4b. 
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!he average growth. of the bluegills. by age groaps. dUl"ing 19Li6 

is summarized 1n Table ;. It rill be aoted• that a 'the average the 

oldesil age greup (IV) in the lake had not yet attained the legal length 

of 6 iaehes (152.J... Dllll.). 

Same de:f'ieiau7 in tb.e 'bluegill sapling teohniques was endent. 

!he lower limits of the age group llI size range •ere inoaapletel7 

sampled. These fish were large eaough to escape ,u1te easily dving 

seining operations but were generall7 too small to be taken oa the 

smallest hooks used. ia the hook and line fishing. One of the small.-. 

experimental trap nets will be used tor obtaining samples in the OO!ll• 

ing year. 

Smallmouth Bass 

Obsenations on the amallmouth basa in Deep Lake were inten.si:f'ied 

during the 191:16 season ,ri th the objeet of ascertaining 1f sucoesa:tul 

spaWJ1ing and try productia would. take place. As it has been neted. in 

a previous repon (J'o. 1033). the aallmouth · had not spaWJ1e4 success­

fully in Deep Lake prier to this year. Between April 24 and Jul7 29. 
··r 

'thirteen 'Vi.sits were made te the lake to observe the bass spawning 

activities. During 'the first two visits on April 24 and Kay 3. a care­

ful survey was :macle ot the entire lake shoal and no evidence e,f ust 

building by the small.mouth ( or bluegills) could be found. On May 22. 

it was appare:t that; the smallmouth had begun nest-building sometime 

previous 'to this visit. However. cm this date there was ne activity 

to be noted. The nests appeared recentl7 abandoned--JJ,ost of tha before 

ecnpletion. They appeared not to have been worked for several days a.a 

evidenced l>y small accumulations of algae and vegetable debris that had 

dri.tt•d iato the nests. lfo adw. t sma.llm.outh were seen in u entire 

tour of the shoal areas nor were they- seen cruising along the dro:p-ott. 



Table 3.--.Average growth of the bluegills in Deep Lake during 19~. 

Average total length in millimeters 
Date Age group Age group Age group Age group Age group 

(1QL6) () I II Ill IV 

January 1. and February 3, 7 ,23 ••• '¢-' ~ lli..28" 128.3 

July 29 ~ 41.5 55.s ••• ••·• 

October 22,23 32.2 47.6 58.0 112.8 138.6 

~ .Age grGUp net represented in sample. 

'8--Hook and line sample. Lower third of size range not sampled rendering this average 

abnormally high. 



!h.e reason. for this eessation. of nes'thg aetivity was most probably the 

week.lag cold and rainy spell whieh preceded. the date or this visit. 

On the follc,wing day• llay 23, ab: adult amallm.outh were seen cruising 

the shoals. Thia as the second warm. day since the end of the afore­

mentioned coli snap. (See Table 4 for air and water temperatures 

recorded on eaoh visit to 'the lake). 

Gae week later, on JJay 30, a caplete and careful oirouit was made 

ot the lake. h'enty-eight baH nests were observedJ sixte&J1. ha.cl beea 

built ai:aoe the last visit and 12 were the same nests noted on llay 22. 

J.11 nes'ts were marked by red-tippecl d01'8la and numbered oonseoutively 

around the lake, tram the boat doek, in a oleokwise fashion. F.ach et 

these, and subsequent nests, were followed closely. These observations 

have been aummar11ecl chronologically as follows, 

Kaz 3!•••h°eJ1ty~eight nea'ts were observed - sixteen built since the 

visit en llay 23' and -twelve ooutruotecl prier to that date. ho nests were 

being nrked DJ' males 'but no eggs or fry were presen.t in them as yet J 

eight n.ests contained liw eggs in various s'l.ages of develepaent; three 

neats contained sac-try iJ1 -variou.a stages ef developm.en.t; one nest oon­

tainea adTanced try; one neat 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 plaee ill 13 of 

th.em by this date. The remaining 13 nests were not being worked. ue4 

or guar4ed by a ma.le. No successful spawning ever took place ia ~ of 

these latter nests although several were recleaned later 'by males ill a 

late and unsuccessful attempt to apa.11%1. 

Jme 5 •• ..ot the two nests that were being worked by males on the 

previous visit, one now contained sao•i"ry and the other had 'been abandoned... 

!his latter nest was later reoleu.ed 'but never used. ot the 8 neats 



Table 4,.-.Air and· wa.~er temperatures recorded at Deep Lake~ Oakland 

Water Air 
Date temperature temperature 

(1946) Time (Fahrenheit) (Fahrenheit) 

April 24 3,00 p.m. 65 68 

May 3 3,30 p.m.. 57 60 

May 22 10100 a.m. 59 65 

Jlay 30 11,30 a.m.. 64.4 73.4 

June 5 2,30 p.m. 69.8 80.6 

June 8 12s00 noon 68 77 

June 12 4:00 p.m. 72.5 71.6 

June 16 llsOO a.m. 74.3 80.6 

June 24 llsOO a.m. 72 78 

June 28 2:€)0 p.m. 84 82 



•on.taming liTe eggs on Jlay 39. 4 now ocm.tained ad.vaneed fey ('Pigmented) 

and i.JJ. the remainder the fry had eviclently beeome tree-nimming and 

moved away fr• the vieiJlity ef the nes't.. ID the three neats containing 

sac-fry on Vay 3e. two nGW contained advanced fry• and the third con­

tained none. These latter ha.cl evidently become tree-nimm.i.Bg and meved 

a,ray from the aen. The oae nest that had contained advanced fry 

{May 30) -· llGW a'ba.nQOl!Led. 

ho a• neats had. been ~ed. o•t• One •• still being worked oa 

this da1ie all4 the other had live eggs in it. Spa11Ding bad oecurred iD 

1; neats by this date. 

J'ae 8.-hy foa.d 1a the aesta cm. the preTioua rlsi't had beocae 

advaaoed try• tree-awimm.iag fry• or had mend away frClll the neats. ho 

new neats aacl \teen completed. siaoe Juae 5. One eon.taiJled lin eggs and 

in tu other a pair of amallmouth bass were obaeM"9d tor more than an 

hour and a halt in their apalllling aot • ho nest a had been recleaae4 

aai a male was present on one of these nests. Spa,ming had taken plaee 

in 17 neats to da:lie. 

June 12.-Fry found 1JL the nests during the preceding 'fisit bad. 

developed. further or had awed away- tram. the nests. One new nest had 

beeJl fanned out, b\lt no male was guarding it nor had spanning occurred 

in it. Oae old nest was being reoleaned by a male. A nest which ,ma 

first noted. on June , ad. beea spawned in aad nn contained well­

abandoned eggs and early- sac-try. Spalllling bad also takea place again 

in a previously uaed and abandoned neat whioh :aow oontained eggs. 

Spawning had occurred in 19 instances to date in 18 nests (one nest ued 

twice). Ue further spawning took place after this data. 

June 16 ... -.Advanced. fry were still present in two aesta and tree­

awim.iag try in a third. The eggs aad the guarding male bad disappeared 
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frGm the nest observed spawned in for the second time on June 12. Two nests 

were observed being reclee.ned by males. Hine of the previously used and 

abandoned nests had been taken over by colonies ot nesting bluegills. 

June 24.--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. taken over by nesting bluegills. 

Nesting activity and spe.,rning of the small.mouth bass may be summarized 

as follows: 38 nests were constructed by male bau of which 20 were com­

pleted but never used. Seventeen nests were used once for spawning and one 

nest was used twice. This constitutes a total of 19 successful spawning 

ventures. 

Successful fry production may have resulted from these 19 successful 

spa"WXl.ing acts. However. after the first observe:tion, when eggs were feund 

in five nests. the eggs (or fry) ha.d disappeared by the next visit. In two 

additional nests. sparse numbers of sao-fry found on one vi.sit had dis­

appeared by the next. There was no reason to assume that development to 

tree-swimming fry and movement from. the nests bad taken place in the 'time 

between observations. Such a rapid development ns negated by the rate 

of development of eggs and fry in adjoining nests. 

Stages of development were observed in 11 nests through the advanced 

try or tree-swimming fry stage. In addition. the large deep nest previously 

noted is believed to have produced fry based solely on the behavior of the 

guarding male and the length of time he spent guarding the nest. Of the 

six nests observed through the free-swi.lmniJ:lg fry stage. the following num­

bers over or near the nest were actually counted or estimated: 



llumber or Nest 

#2 
fl2a 

fl2b 

#25 

#25a 

#28 

Number of free-swimming fry 

800 - 1000 

20 - 30 

30 - 35 

50 - 6o 

35 .! 

70 - 80 

There is considerable evidence that a heavy mortality of bass eggs 

and fry took place before the latter ever left the nest. Hoardes of 

small bluegills were present on the shoals during the entire ba.ss 11est­

ing season. Those nests in which the eggs or sac-fry disappeared early 

were in the areas of greatest bluegill concentration. It was noted, 

almost without exception, that as each stage of development was attained 

in a given nest, the numbers of fry in tr.at nest were decreasing 

rapidly. This was culminated in the free.swimming fry production sug­

gested by the preceding tabulation. On. numerous occasions, nests con­

taining eggs or fry were completely encircled by droves of small bluegills, 

hovering just off the rim of the nest. As the guarding male moved in 

one direction to drive them. away, they advanced frm. the opposite side 

of the nest and could be seen devouring the eggs or fry. When the pair 

of bass were observed spawning on June 8, the male was continually in­

terupted during the act by bluegills attempting to seize the eggs as 

fast they were extruded. 

It is doubtful if very many of the f6'11 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-foet bobbinet seine but no smallmouth bass fry were taken. Again 



on July 29, 175 feet of the shoal areas were seined with a 58-toot 

bobbin.et seiD.e {l/16 in. mesh) and no bass fingerlings were taken. 

On October 22, over 4.0 percent of the shoal areas of the lake were 

seined with a 50-toot ba.g seine and no baas fingerlings were captured. 

We can only conclude from this that relatively few, if' u.y, bass 

fingerlings were produced by the successful spawning activities ob­

served during this season. 

With one unverified exception, the bass observed spawning during 

the 1~ seasm 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 nter wa.s guarded. by a male that appeared to exceed 20 inches 
a 

in total length. This male may very well have beenl\surviver of the 

first (Oetober ~l, 1941} planting. All of the other males observed 

appeared to approximate eaeh ether in size. Two were selected (1) at 

random while on the nests on May 30 and two on June 8 and caught by 

fly rod and lure {popper-bug and artificial crawfish). These were 

scale-sampled and returned to the water where they resumed guarding 

their nests almost immediately. Examination ot the scales indicated 

they were in age group Ill which identified them with the second plant­

ing of bass. These four male bass averaged lla..9 inches in total length 

with a range of 14.50 to 15.25 inches. Three specimens ta.ken on May 8 

and 25, 1945, averaged 10.2 inehes. These few specimens therefore 

suggest an average gairl of 4.7 inches for the 12-month period involved. 

Some estimate of the adult bass population remaining in the lake in 

the summerof 19.46 is possible. Since spawning occurred in 19 instances 

we may assume that at least 19 females are present. By the same t-0ken. 

at least 19 males are present. Furthermore, 20 unsuccessful nests were 

constructed during the spa11111ing season. Some of these may have been 



constructed by previously successful males attempting to spawn a. second 

time as they sometimes do. Indications were. however, that some wer.e 

built by males that found no mate. .Assuming that at least 10 males 

faced this latter predicament, it seems likely that there were not more 

than 50 adult bass in Deep Lake. cam.posed of 40 percent f8Jll&.les and 

60 percent males. by the end of June, l9Ji,. 

No bass were permanently removed from the lake by Institute person­

nel during 1946. Since the owner's fishing records have not yet been 

received by us we have no measure of the bass crepped during this calen­

dar year. 

Deep Lake has little, preferable smallm.outh bass spawning areas. 

Some small scattered areas of mixed sand and small gravel are present 

and were completely utilized by the bass. In two of these areas nests 

in use were grouped in colonies, 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 other.samid dead leaves, twigs 

and other rubble. The average d,epth of the nests constructed in 191+6 

wa.s 29.9 inches and ranged from 18 inches to an estimated 5.5 feet. 

This measurement 11as made midway in a shore-lakeward direction to the 

highest point on tl;le rim of the nest. The average diameter of these 

nests was 2'{ .8 inches with a range of 17 to an estimated 57 inches. A 

description of the nests constructed in both 1945 and 19lt6 will be 

found in Appendix I. 
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Thirty rainbow trout were removed from Deep Lake by Institute 

persermel 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 ma.de in Deep 'take prior to 194,6. These de.ta. 

are summarized by plantings in the following tabulation. Average total 

lengths of the last collection of ea.eh planting made in 1945 is mserted 

for ccmparismu 

Date 

Rainbow trout - 1941 planting 
Number 

et 
specimens 

Average 
weight 

Kini.mum. Average Maxim.um. ( ounces l 
April 23 - May 8, 1945 

October 22-23, 1946 

2 

6 

18.6 

19.2 

20.1 

24-1 
••• 

47.0 

Rainbow trout - 191.i2 planting 

November 6, 1945 8 10.7 12.6 15.4 12.5 

Janua.ry 1,27 and 
Februa.ry 7,23, 1946 10 10.5 12.0 16.5 9.9 

May 23, 19146 2 12.0 12.e 13.5 11.5 

October 22-23, 1946 8 9.2 13.1 14-9 15.2 

Rainbow trout • 19Li4 plantinlj 

No"lember 6, 1945 1 ••• 9.7 ••• 4.75 

January 27, 19J.i6 1 •• • 10.7 ••• 5.0 

February 3, 191-16 l ••• 9.4 ••• 4.5 

February 23, 1946 l ••• a.1 ••• 3.0 



Netting ef'f'orts on October 22-23 to secure a large sample et trout 

were quite success:ful. Among the 13 trout and 4 king salmon taken in 

this overnight set. were three exceptionally large reeoveries of the 

1941 planting. These trout measured 20.3 (~). 23.0 (&), and 24.1 (o) 

inches and weighed 3 pounds. 4 ounces; 4 pounds. 15 ounces; and 4 pounds, 

13 ounces respectively. The scales ot these three trout exhibited a 

severe erosion 1n the exposed field the:t may have been the result of an 

abortive spalllling urge or an impaired "condition" due to inadequate 

preferred foods. 

Although the growth increments for the 19~ season shown by the 

October 22-23 sample are small. the "condition" 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 19142 planting still dominate the rainbow trout catch 

in Deep Lake and may now be considered the m.ost successful of' 'the three 

plantings. Survival of the 1944 planting has evidently been the poorest. 

Te date, only 10 recoveries of this planting have been matie (no trout were 

planted in 1943)• 

On October 8, 1946, 1.000 rainbow trout fingerlings, provided by 

the Northville Federal Fish Hatchery, were planted in Deep Lake. These 

fish were marked by removal of the,!!!! pectoral!!!.:. A sample of 100 

of these were measured at the time of tin-clipping and averaged 3.a inches 

in total length with a range of 2.9 to 4.9 inches. 

A second planting of 1.000 fin.gerlings was inadvertently made 011 

December 3. 1946. These fish were brought from the Drayton Plains State 

Fish Hatchery after marking by removal of the dorsal fin. This planting 

averaged 6.4 inches in total length. 
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Figure 5 •• -1, rainbow trout and 4 king salmon (lower right hand corner) 

taken by gill-netting in Deep Lake on Oetober22•21, 191.¢>. 



It is doubtful if the lake can support both of these plantings and 

a hea-vymortality may be anticipated particularly among the smaller 

trout of the October 8 stocking. 

The Salmon 

Because of the interest in the success or these exotic species 

in Deep Lake, we have reassembled all of the data on this planting. On 

March 27, 1945, a total of 3,190 salmon was planted ill Deep Lake. This 

planting was me.de in Deep Lake because it was the only lake near Ann 

Arbor on which the Institute could obtain accurate records of 'the eatoh, 

growth and survival. 

These fish had their origin in a shipment of salmon eggs (5,000 

each ot three species) that were sent to the Belle Isle Aquarium from 

tbe State of Washington. The eggs were received in Detroit on Decem­

ber 20, 1944 and hatched on, or shortly after, December 2.6, l9Li4-• All 

of the surplus finger lings were delivered to the Drayton Plains State 

Fish Hatchery. 

A sample of 103 salmon ns preserved for identification at the 

ti::ne of planting in Deep Lake. Dr. Reeve M. Bailey and_W. F. Carbine 

identif'ied these salmon as follows: 

6 (5.8 percent) chum salmon (OncorbEohus heta), average total 

length 50.3 mm. - 185 estimated planted. 

25 (24.3 percent) silver salmon (Oncorbpchus kisutch), average 

total length 5;.5 mm. - 775 estimated planted. 

72 (69.9 percent) king salmon (Onoorhynehus tsohawytsoha). average 

total length 53.6 :nm. - 2,230 estimated planted. 

On April 23. 1945. yollllg salmon were observed in shallow water and 

many were seen jumping out of the water. On May 5, a total ot 10 salmon 

were taken in two seine hauls. Two king salmon, 6.4 and 6.5 inches in 
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length, were taken with hook and line on November 6. 1945. 

During 191P, 17 salmon were taken by hoek and line and gill nets 

bf Institute personnel. All of these fish were king salmon J2.:. tsehawytsoh.a). 

The dates of capture and the to'tal lengths of these specimens were as follows: 

Total length Total length 
lium.ber in millimeters in iDOhes 

Gear taken llinimum Average Maximum. Minimum. Average 
"' 

February;, 19116 lI & L l ••• 16.5.0 ••• ••• 6.5 

February 7, 1946 H&L 3 16!+ 164-6 165 6.5 6.5 

February 23, 194,6 H&L 3 158 16Li..6 170 6.2 6.5 

Vay 20. 191¢> :a: &: L 1 ••• 190.0 • •• • •• 7.5 

July 31 - August 1, 19~ Gill net 5 262 29'1.0 315 10.3 11.7 

October 22•23, 19'46 Gill net 
l~ 

303 323.0 357 11.9 12..7 

!he tour salmon taken on Oetober 22-23 weighed 9.0, 10.0, 10.5, 

and 15.0 ounces respectively fer an average weight of 11.1 ounces. On 

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

19¥> season. A picture of these specimens will be f'ound in the lower 

right ecrner of Figure 5. 

The stoma.ehs et the five king salmon taken. on July 31 and August l, 

were examined bT 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.bo inches in total length) and the fifth stomach held 

the remains of two bluegills. Form.ioid wings. a ebirenomid, and some 

eopepods were ea.ch recorded once in these stomachs. It is presumed 

Maximlm 

• •• 

6.5 

6.7 

• •• 

12.4 

J.4.1 



fra these findings that the salmon are feeding extensively on the 

abundant supply of small bluegills present in the lake. 

Management proposals ~ 1947. 

1. Careful observatiens should be made during the smallmouth bass 

spawning seasO?l to determine the number of nests, amount of successful 

spawning, and the escapements and/or production of small.mouth bass fry. 

Preliminary visits tor this purpose should be made at least by May 1. 

and after spawning has begun. observations should be made at least twice 

a week. 

2. Occasional observations should be made during the bluegill 

spawning season to determine the extent ot destruction of eggs and fry 

by the bluegills. 

3. During early July, the summer sample of all species in the lake 

shouid be obtained. A concerted effort should be made to obtain small-

mouth bass and bluegill fry with a 50-toot bobbinet seine. It is recom­

mended that a small• experimental trap net be used to obtain a cemplete 

series of all other size groups in the lake. It may be neoesse.ry to use 

gill nets again to obtain a sample ot the salmon and trout. 

This same procedure should be followed again. sometime in October, 

to obtain an adequate fall sample. 

4. It is requested that in the future accurate records of all 
' -

fish removed fran the lake be :maintained by all parties concerned. 

5. No plantings a.re recommended tor Deep Lake during 1947, nor any 

alterations in, or controls upon. the present population. It is felt 

that mueb. valua.'ble biological data may be obtained by allowing the 

present populations to remain unaltered for e.t lee.st one mere year. 
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APPENDIX :t 

I. De■cription of nests obeerved on June 13. 1945 'tllat had been con­

atrute4 by smallm.ou'th baas in Deep Lake. (Depths were measureci 
. . 

to the center of the nest). Water temperature l>So F. at 1:30 P••• 

l. Sand and gravel. 3 boulders. 1-1/2 feet deep uy l-1/2 feet ia 

diameter. 

2. Saad & little gravel. One tour toot stick 2 inches in diameter 

and roots. Depth a feet x 2-1/2 feet. Diameter 2 teet. 

4 cm neat. 

3. ~cl and tiae an.cl eoarae gravel. Mostly gravel in bottom. Depth 

l' 10" x 2-lA feet. Diameter 2-1/2 feet. d on nest. 

4• S&ndJ mostly gravel 1a bottam (fi!le to coarse gravel). Orange 

marble in nen. Depth 2 feet x 2-1/2 feet.. Diameter 33 iaehea. 

5. Four feet tra. previous nest. Sand with :f'ine to coarse gravel 

(2 white :marbles). Two boulders at side of nest. Depth 1-JA f'eet 

x 2-1/4 feet. Diameter 2-1/4 feet. d oa nest. 

6. Sand. Mostly coarse gravel. No saad i!l bottom et nest. Depth 

1-1/2 feet x 1-3/4 feet. Diameter 2-1/2 x 3 feet. 

7. Two and one-half feet from. the last nest. Same type of bottam.. 

Depth 1-1/2 feet x l-3/4 feet. Diameter 1-1/2 feet. 

8. Sand. and bla.ek roots. One stone 5 inches 1011g x 2 inches Wiie. 

Depth 1-3/4 to 2 feet. Diameter 1-1/2 feet. Bass observed in 

nest. 

9. Basa 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 2-1/4 feet. Diameter 2 feet. , observed on nest. 



lo. Sand and fff roots. Depth 1-1/2 to 2 teet. Diameter 2 feet. 

4 observed on nest. 

11. Sand and roots. One large water lily root. J'o eggs. Depth-

2-1/2 x 3 feet. o observed on nest. 

12. Sand 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 and roots. Depth 33" x 39"• Diameter 2 feet. Looks like 

nest deserted. No bass observed. 

J.4. Sand, several scattered pebbles. One large boulder at side. 

Depth 15 inches by 20 inches. Diameter 1-3/4 feet. No eggs; 

bass on nest. 

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

16. Male on nest. Sand, fine gravel, sticks. Depth 2 x 2 .. 3/4 feet. 

Diameter 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'. Dia.meter 2 feet. No 

fish observed. 

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

Diameter 1-3/4 feet. 

20. Sand. Fine graTel. Depth 2 x 2-1/2 feet. Diameter 2 feet. 

Within 6 teet ot this nest are 3 other nests deserted and filled 

with muck, ? have been cleaned this year. Male in nest. 

21. Male on nest. No eggs. Sand and fine gravel. Mostly sand. 

Stick over corner ot nest. Depth 24" x 33tt. Diameter 2 feet. 

22. Sand bottom. Stick through corner. Male on nest. Depth 28" x 33n. 

Diameter 2 feet. 

23. Sand and roots. One rook 4 or 5 inches by 3 inches. Depth 

2 x 2-1/2 feet. Diameter 15". 



24,. Sand; few pebbles; and a stick. Depth. 27tt x ;o". Diameter 2{,tt. 

25. Sand and fflW pebbles. Depth 26" x 30". Diameter 1-1/2 feet. 

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

and two large sticks in side. Depth l foot x'J.4 inches. 

Diameter l-l/2 feet. 

'E{. Sand and few roots. Depth 20" x 26". Diameter 2 feet. 

28. Sand and tn sticks. Depth ;on x 36". Diameter 2 feet. 

29. Ma.le en nest. Sand and roots. Depth 15" x 18". Diameter 1-1/2 feet. 

;o. Male on nest. Sand, fine roots, and sticks. Depth 30" x 32•. 

Diameter 32 inches. 

31. Male en nest. Sand and tine gravel. Depth 20" x 2:'/"• Diameter 

1-3/4 feet. 

32. Male on nest. Sand and roots. One stick. Depth 1 x 1-1/2 feet. 

Diameter 1-3/4 feet. 

33. Sand and gravel. 3 large rocks i:m. and around nest. Depth 

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

34. Male on nest. Sand, stick, water lily roots. Depth 24" x 29"• 

Diameter 2:7". 

35. Sand and gravel. One stick. 3 x 3-1/2 feet deep. 2 feet diameter.· 

36. Male on neat. Sand., roots, l rook. Depth 15" x 17•. Diameter 15•. 

II. Description of nests constructed by smallmouth bass during the 1911> 

epa'WUing season. (Diame'ters and depths of neats measured to highest 

point of rim of nes't on a line midway on the nest in a shore-lakeward 

direction). 

Nest No. 

1. Diameter 24"; depth 36"; mixed sand and small gravel. 

la. Diameter 24" J depth 42" J mixed sand and small and large gravel; 

one large rook in nest. 



.. ;o. 

2. Diameter 30"; depth 30"; mixed smd. and small gravel and some 

large stones, one of which is 6 x 8 x 4 inches. 

3• Diameter 30"; depth 31"; principally sma.ll gravel.with some sand. 

;a. Diameter 30" x 36"; depth 32"; ma.rble-sized gravel and sand; 

shallow nest. 

4. Diameter 32"; depth 30"; mostly sand with some scattered small 

gravel; water-logged barrel stave and dead stick imbedded in nest. 

5. Diameter 18"; depth 31"; mostly sand with some rubble including 

a piece ot tile near center of nest. 

6. · Diameter 24•; depth 30"; small gravel with s61!le sand. 

7. Diameter 1811 ; depth 31"; mixed small gravel and sand. 

8. Diameter 48•; depth 26•; entire nest of marble-sized gravel. 

9. Diameter 30"; depth 26"1 entire nest of sma.11 gravel. 

10. Diameter 1a•; depth 26"; fama.ed out of s&lld in tangle of narsh 

grass roots. 

1oa. Diameter 28"; depth 26"; fumed out in sand; nest criss-croase4 

with exposed lily roots. 

11. Diameter 40"; depth 22"; fanned out in pure sand; a little fine 

gravel in oenter of nest; one large stone l2 x 8 x 8 inches in 

nest; mats ot water plant roots scattered. through nest. 

12. Diameter 18"; depth 18"; large gravel and sand; some plant roots 

exposed in nest; nest less than six feet from dry shoreline. 

12x. Diameter 20" :x 24"; depth 24"; fanned out in sand, dead leaves 

and lily roots. 

12a. Diameter 40"; depth 36"; fanned out of pure sand and pondweed 

roots; Cel!lter of nest criss-crossed with latter. 

12b. Diameter 24" :x 1511 ; depth ;211 ; fanned out ot pure sand with 2 

large lily tubers criss-crossing nest. 



1;. Dialaeter . 1711"; depth 22"; tmmed out ;• deep in sand. 

l3a. Diameter 24•; depth 24"; famied. out in ·sand; some mixed gravel 

in bottom of neats and exposed. plant roots in bottom. aad sides 

ot nest. 

14. Diameter 30"; depth la.O"; famed out of sand leaving all but rim 

ef nest a mat of exposed lily- roets; rusted tin can in edg~ of 

neat. 

15. Diameter 30" J depth 30" J tanned. out of sand with a little tine 

gravel 1a center of neat; baseball-sized. reek 1a edge of nest. 

16. Diameter 24" J depth ZT" J fanned out of sand leaving 'bottom ef 

nest a mat of plant roots; one 4" x 4" x 411 rook ia :uat. 

17. Bia.meter ;z-,•; depth 29•; fanned eut of tiae gravel and. sand; 

balt-dozea pieces of large grafll seattered through nest; neat 

oaly 5 feet from d:ry shore. 

18. Diameter 18"; depth 22•; nest bottom of media and large gra.Tel; 

Gl'l9 large stone in nest as are some exposed plan-t. roots; about 

4 feet from dry shore. 

19. Diameter 4-1/2 to 5 feet; depth 5 to 6 feet; (lDoth estimated); 

very large neat built on the drop-off; rim of neat is sand but 

entire center. ;611 te 40" ia diameter. is a solid :mat of expose4 

lily and pcm4Wee4 roots. 

20. Diameter 36•; depth 28" J famied out 9• deep ia sand; odd pieces 

ot gravel ill nest; lilies growiDg out ef rm. of neat. 

21. Diameter 24" J depth 18" J fanned. out of sand; sneral pieoes of 

gravel i:a neat. 

22. Diameter ;o"; d.eptll 39", farmed out ill sand and rubbleJ 12" long 

dead atiek lying 1D. ceater ot neat. 
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23. Diameter IS-; depth 24.ttc; mixed sand and small gravel. 

24. Diameter 30•; depth 27"; fanned out 10" deep in sand and some 

mixed gravel; one tin can and one piece of dead wood in nest. 

24&. Diameter 30"; depth 32"; fanned out 811 deep ill sand and some 

small gravel; one tin can, one dead stick and one large rock 

in nest. 

25. Diameter 40"; depth 36"; fanned out in sand; some pea gravel in 

eenter of nest; one large tin cu. and orange-sized rock in een:ter J 

boulder in. edge of nest. 

25a. Diameter 24" x 30"; depth 28" J fanned out in marble-sized gravel 

a:nd coarse sand. 

26. Diameter 24" J depth 28"; fanned out bl mixed sand and small 

gravelJ some plant roots exposed. in rim of nest. 

27. Dia.meter 24"; depth 2311 ; fanned out in sand; some fine gravel 

ill center of nea't; large boulder in rim and nest criss-crossed 

with exposed plant roots. 

28. Diameter 2511 ; depth 26"; tanned out of sand to expose mats of 

tree roots; located 4 feet from. bank. just west of boat dock. 

26a. Diameter 2411 ; depth 34"; fanned out of sand; some small gravel 

in nest; exposed tree roots areund margin of nest. 

Approved bja A. s. Hazzarcl 
Typed by: s. E. Bommer 

INSTITUTE FOR FISHERIES RESEARCH 

Vernon c. Applegate 
W. F. Carbine 
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