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Introduction 

A definite need for !r,ore detailed infonnation concerninc the spa.i.ming 

ho.bi ts of our r.ost important ga:me fishes has been reco1_nized. Intelligent 

fish manarer,1ent requires accurate knowledge of the number of ee;cs, fr"'J and 

,sdults that result from natural reproduction and the losses which occur in 

each star;e of development so that the final returns to the angler 1uay be 

determined. 

The reproductive habits of centrarc: ids have been studied by various 

workers, but the k11owled2e of many important phases of their early life 

histories is incorplcte. Previo;;s in-:estications have failed to unswer 

many questions of 1',hich the following are exo.Kples: ( l) Does Eore than 

one femnle spawn in each nest? (2) Are eggs of a. si:::1c~le female deposited 

at one spa.wn:i.:ng, or in two or n:ore successive spawninp;s? (3) r-:ovr many 

ergs are produced by females of various sizes and ages? (4) ·,;hat is the 

percentar:e of fertilization of er,g-s in nature? (5) Hov, na.."ly ~t·,d what 

perceEtare of the eg:rs result in fry? (6) "::hat is the size and are at 

r:.aturity of :r::ales and fer,,ales? ( 7) .,hat are the effects of ter.-.perature, 

sunlirht a.:n.u wave action on spavminc activities? 
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Observations are presented in tLis paper on the spawninf habits, and 

the nUlnber of fr;v produced per nest by the bluegill (Lepomis maorochirus), 

the conrrnon sunfisr.. (Lepomis gibbosus) • the rock bass (.Ambloplites rupestris), 

and the largemouth bass (Huro salmoides) • 

The investigation was il'l...itiated by Dr. R. 'Fi. Eschmeyer, fonn.erly a 

member of the Institute staff• who turned over the problem and data already 

collected to the autrx>r. 

The investigation was conducted on Deep Lake., owned by Messrs. James 

Inr:lis end f::en E. Young. The lake is located in Oakland County, Rose 

Tawnstip, Michifcan, between the villar;es of Clyde and Rose Center. Deep 

Lake has an area of 14. 9 acres• a maxi:mwn length of 1230 feet in a W. 'l. W .-­

E. s. E. direction, and a maximum width of 660 feet. The lake is approximately 

oval in shape and consists of two basins, a western with a maximum depth 

of 61 feet, and an eastern with a ma.xinrum depth of 51 feet. The interven-

inr area averages approximately 45 feet in depth. The drop-off from shore 

toward the center is so sharp that the amount of shoal area is extremely 

limited. 'l'he lake hus neither inlet :nor outlet and :most of the cormnon 

types of bottom may be found, singly or in combinations. The northern, 

southern and eastern shoal areas, varying from 10 to 62 feet in width, are 

co,, posed c::iefly of sand, witri patches of gravel, rocks, roots and vegeta-

tion interspersed. The bottom of the western shoal area., varJing from 

13 to 70 feet in width, is coFcposed principally of fibrous peat, with some 

underlying sand and gravel. 

The following· fishes inhabit Deep Lake: the bluegill (Lepo:rnis 

macrochirus), common sunfish (Lepomis gibbosus) • rock bass (Ambloplites 

rupestris) • largemouth bass (F.uro salrroides) • green sunfish (Lepo:mis 

cye.nellus), yellov; perch (Perea flavescens), yellow bullhead (Ameiurus 

no.tali s), ancl the mud pickerel C''.so:x vennicu latua) • no other fishes, not 

even small cyprinids or darters, were present. 



Methods 

Field observations were made from a rowboat. The nests and the 

majority of the fish were easily distinguished in the shallower waters 

during periods of calm weather; windy weather hampered the work because 

of the attendant wave action. 'fhe majority of the observations were made 

during early morning and late afternoon when tho water was :rr.ore uniformly 

calm than during the middle of the day. Polaroid elasses (specially 

designed sun glasses) were effective in eliminatine the surface reflection 

on the water during the daytime. :Many observations were made at night by 

the use of an automobile spot-light and a storage battery. There was less 

wind action at night and the majority of the fish were not frightened as 

readily as during the day• 

The species to which the nest belonged could usually be identified 

positively only when the guarding male was present. The characteristics 

or the nest are not specifically associated with the species occupying 

it• For example, some nests of the largemouth bass, rock bass and common 

sunf'ish were almost identical as to size, shape and depth of' water. 

::-:pawning beds were marked with colored glass marbles. Some fish objected 

strenuously to the introduction of "foreign objects" into their nests. 

Rock bass, at times, carried the marbles from one to several feet from 

the nest. Some bluegills and sunfish buried the :r::arbles while f'anJ1ing the 

nest. 

Certain individuals of those species ~ied constructed well defined 

nests II wLile others occupied nests that were poorly defined. Fish of one 

species sometimes appropriated nests built by individuals of another species. 

Whether this intrusion took place only after the original owner had finished 

spawning was not deterTiined. It appears. however, that the nests were 

pre-empted only when the original owner had fir:ished spawning and the fry 



am adults ha.':: left. For exevple., rook bass used sunfish and largemouth 

bass nests. I,a.rgemouth bass used rock bass nests. ColllmOn sunfish ap­

propriated the nests of bluegills and vice versa. Individual nests of 

the bluegill and common sunfish were sometimes used several times during 

one season, perhaps either by the same male and female., by the same male 

and different females, or by different :males and females, to produce suc­

cessive broods of fry. 

Photographs were nie.de, principally e.t night, of representativo types 

of spawninr beds of the various species. Special technique and apparatus 

for the photography (Figure 1) were developed for the Institute by 

Mr. J:t~. W. OUradnik, who was largely responsible for the excellent rem1lts 

obtained. 

!lewly hatched fry are golden in color, occupy the center of the nest• 

and exhibit little or no :movement. The majority of the fry were collected 

while in the golden stage by means of a length of heavy glass tubing 

(boiler-gauge glass) one-half inch, inside diameter. The collection of 

fry from the nests was a tedious task that required from one to four and 

one-half hours per nest. To be certain that all fry were obtained, each 

nest was visited at least twice after the initial collection of fry had 

been made., either several hours later or during the following day. 

Several difficulties were encountered during the process of collection 

of fry. Individuals of other species. chiefly Sinall sunfish a..'1.d bluegills 

continuously attempted to rush in a.nd eat the fry. (Many partially col• 

lected nests had to be discarded when the collector was unable to keep 

these smaller fish away.) This di~ficulty was minimized when the guarding 

male remaL.1ed on or near the nest. But, sometimes the guarding male le.rt 

the nest and occasionally in so doing would scatter the newly-hatched fry, 

either intentionally or accidentally. Nests so di6turbed could seldom be 

used f'or counts. The fry, together with any sand., gravel and water taken 
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Figure 1. :Method used in taking photographs of 

spawning beds. Courtesy of Jack Van Coevering. 



with them were placed in a five-gallon pail. Sometimes, more than twenty 

gallons of tlis material were taken from a single nest• The water in the 

sarrple was strained through a plankton net to prevent the loss of any 

fry. The ma.jori ty of the fry remained on or above the sand when the 

sa:t.ple settled, and were collected in the plankton net by repeated wash­

ings with water. The balance of the fry end the sand containing them were 

preserved separately in a 10 per cent formalin solution. 

The number of fry per nest was detennined by actual count. Volumetric 

and weighing methods of estimating the number of fry were not used because 

of the error introduced by the varfing amounts of sand and debris invariably 

included with the fry. The calcium chloride floatation method (a modifica­

tion of the method of Beak, 1937) was found efficacious in removing the 

fry from the sand and gravel. The calcium chloride method cannot be used 

if sa.rr,plos contain inert organic material. 'I'he sand and gravel was not 

examined in the majority of sarr:ples after washing with calcium chloride. 

The sand from a number of s&,ples was carefully examined with a large 

magnifying glass to determine the number of fry that remained after the 

addition of calcium chloride and the removal of the floating fry. From 

a critical study of a sample that contained more than 500 cc. of sand 

(the a:rr..ount taken from one nest), the following infonnation was obtained: 

(1) number of fry removed by repeated washings with water, 9, 781J 

(2) number of fry removed after the addition of calcium chloride, 2,282; 

and (3) number picked out of the sand, 28. T~ftfore the total number ot 

fry in the nest was the sum of these three values, or 12,091. The waahing 

with water ann the calcium chloride treatrr,ent, therefore, resulted in the 

recover,J of 99.8 per cent of the fry from that nest. The percentages 

recovered from two additional sar, ples were 99 .a and 99. 7 per cent• 



Spawning Observations 

The details of nest construction and the spawning act of certain 

centrarchids have been studied by many previous investirators, notably by 

Reighard (1906), Jordan and Evermann (1903), EVermann and Clark {1920), 

Ade.ms and Hankinson ( 192.8). Brader ( 1936), and will not be discussed in 

this paper. 

The present inveetication was conducted from ~18.y 28 to August 15, 1938. 

Pertinent observations made on the spawning activities of' ea.ch of the species 

studied are as follower 

Largemouth ~-The species was already spe:wning on May 28 when the 

first observations were made, and June 18 was the latest date developing 

eggs were found in the nests (Table 1). A total of thirty-three nests were 

counted in the lake (which probably does not represent the total number in 

the lake because spawning was in progress when the investigation was 

started). 'l'he nests occurred singly, the majority were poorly defined, and 

were located in from l to 3.5 feet of water. The bottom of the nest was 

composed principally of sand, gravel, and roots, either singly or in combina­

tions. The spawning a.dulta in Deep Lake were small, averaging approximately 

11 inches in total length. The total number of fry per nest varied from 

751 to 11,457, and the average total number in the five nests counted 

was 4,375 (Table 2). 

Rock baas-spawning was underway when the first observations were made --
on }lay 28, and Jil.y 13 was the latest date that 8ff,S or fry were found on 

nests. Fifty-eight nests were counted in Deep Lake, lwhich does not represent 

the total number in the lake because spawning was in progress when this 
\ 

investigation was started). The nests occurred singly, invariably near some 

object such as a waterlogged stump, rock, or cltim.} of weeds, and the 



Species 

Largemouth 
Bass 

Rook 
Baae 

Common 
Sunfish 

Bluegill 

TABLE le SPAF:1HWG HA BITS OF DEEP LAKE FISH. 1938 

nuration ot 
spawnin season 

~ Be.fore May 28 
to JUne 18. (Fry 
were last seen on 
this date.) 

Bottom types 
used for nests 

Gravel (coarse 
and fine) 
Sand 
Roots 

Pre-spawning period Roots 
~ May 28 Gravel ( coarse 

Spawning period 
May 28-July 13 

Post-spawning 
period July 14-20 

and fine) 

Sand (with 
roots) 

~a-spawning period Gravel (coarse 
~?I Before May 28 and fine) 

Sand 
Spawning period 
May 31-July 18 

Roots 
Miok 
All combinations 

Post-spawning period or above with 
July 19-Aug. 1 sticks leaves • and/or shells 
Pre-spawning period Gravel (coarse 
May 31-June 18 and fine) 

Send 
Muck 
All combinations 

Post-spawning period of above found 
Aug. 2-Aug. 8 with marl. roots. 

sticks. leaves 
and/or sticks 

Spawning period 
June 19-Aug • l 

Character 
of nests 

Inconspicuous 

Single nests 

Inconspicuous 

Single nests 
Usually nest 
next to object 

Majority 
oonspicuoua 
1.'Tay nest in 
colonies. 
Some may nest 
in bluegill 
colony 

well defined 
nests 
Usually in a 
colony ot 3 
or more 
Occasionally 
nest singly 

Depth of water 
( in .feet) in 
which nests 
are found 

1-3 

1-5 

Made about 
2¼ feet 

J Spawning had started when first observations were made 

3"some nests were built when first observations were made 

Nesta of other 
s eoies used 

Rock bass 
Apparently 
never use same 
nest twice dur­
ing one season 
Largemouth bass 
Common sunfish 

Action of guarding 
male when approached 
b collector 

stayed near nest. 
Did not always drive 
other fish away 

stayed on nest 

Apparently never Drove other fish away 
use same nest 
twice during one 
season 

Bluegill 
Rock baas 

May use own nests 
several times 
during season 

Common sunt'iah 
Rock baH 

May use own 
neats several 
times during 
season 

Majority stayed on 
or near nest 

Majority retreated 
into deeper waters 

I 
0) 

I 



Species 

Bluegill 
(17 nests) 

Rock 
Bass 
(9 nests) 

Largemouth 
Bass 
(5 nests) 

Common 
sunfish 
(2 nests) 

~lest 

Al 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
p 
Q 
R 

1 
2 
3 
4 
5 
A 
B 
C 
D 

l 
2 
3 
4 
5 

A 
B 

1 

TABLE 2. FRY COL1'ITS, DEPI'E OF ;,'IA'rE:R AJID 

TEE TYPE OF BOTTOM MATERIALS USED I"N E.ACTI NEST, 

DEEP LAKE, 1938 

Date 
of' 
Collection 

Number 
of try 

Depth of 
water Type of bottom materials used in nest 

July 5 
July 8 
July 8 
July 8 
July 8 
July 9 
July 9 
July 9 
July 10 
July 10 
July 12 
July 13 
July 14 
July 16 
July 17 
July 21 
July 21 

June 2 
June 3 
June 3 
June 13 
June 17 
June 29 
July 2 
July 10 
July 11 

May 29 
May 30 
June 1 
June 3 
June 3 

June 29 
July 13 

4.670 
22,333 

a.124 
38,703 
23,169 
9,162 

16,974 
21,974 
8,345 

10,351 
8,559 
7,161 

39,903 
12,091 
61,815 
4,819 
6,389 

575 
352 

1,066 
1,407 
1,766 

774 
344 
401 
499 

211,467 
1.967 

751 
4,189 
3,511 

1,509 
14,639 

2 feet 
2 " 
2 " 
2 " 
2 " 
3.5" 
2.5" 
2.s" 
2.s" 
2.5" 
3.5 " 
3 " 
3 " 
3.5" 
3 n 

2.5" 
2.5 fl 

••• 
••• 
••• 
••• 
••• 
2 feet 
2 n 

1.5" 
1.5" 

••• 
••• 
••• 
••• 
••• 
2 feet 
3 feet 

Sand and gravel 
sand, gravel underlying 2 inches of muck 

ff " fl fl " fl • 

" " " " 
Sand and eravel 
Muck, sand, shells, sticks 
Sand and fine gravel 
Sand and gravel 
Gravel and sand 

" ff ff 

sand and gravel 
" It " 
It ft " 

Gravel and sand 
Sand 
Sand and gravel 
Sand and gravel 

Roots and sand 
" " ti 

Gravel 
Sand 

n 

Weeds, roots, sand and gravel 
Sand and gravel 

n " " 
Roots over sand 
Roots over sand 

Sand, fine gravel and roots 
••• 
Roots and sand 
Roots 
Roots, small amount of gravel 

Sand and gravel 
ft tr 11 

n " 

Letters refer to those collected by ''i. F. Carbine. .Arabic numerals refer 

to collections made by R. w. Eschmeyer. 

2 These were advanced fry, guarded by male, and had just left the nest• 

Collected with a fine-meshed dip net. 
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majority were poorly defined. The nests were located in f'rom 1 to 3.5 feet 

of water. The bottoms of the nests were co::.posed principally of sand, 

gravel and roots, either singly or in combinations (l"igures 2 and 3). The 

number of fr-; per nest varied from 344 to 1,756, or an average of 796 for 

each of the nine nests counted. 

Common sunfish••The first spaw.ninf occurred on May 31 and continued 

until July 18, which was the latest date when eg~s or fry were found in the 

nests• A total of 188 nests were counted 1n the lake. The nests occurred 

sin;::ly, in gro11pe of two or three, and occasionally nests were found within 

a bluegill colony. The majority of the nests were clearly defined. All 

the common types of bottom were used either singly or in combination 

(Figure 4). Counts of the fry collected from two nests totalled 1,509 and 

14.639 respectively. 

Bluegill-The first spawning took place on June 18 and continued until 

August 1, which wns the last day that eggs were found in the nests• A total 

of 369 nests were eounted in the lake. The maj;:,rity of the nests were in 

colonies of from 3 to 54, although a few nests occurred singly (Figure 5). 

bllttem 
The nests locat~d on sand and (or) gravel~ were approximately circular 

in outline and all were about the srune diameter, from 18 to 24 inohea, where­

as the nests on muck bottom were considerably larger and were not always 

circular in outline. All of the common bottom types were used either singly 

or in combinations. The total number of fry per nest varied from 4,670 to 

6l,815J the average total nmnber for the seventeen nests counted was 17,914. 

Observations of the spawning activities of the four species studied 

are contrasted in Table 1. The pre-spawninr; period refers to that time when 

the nests were under construction, or were already built, but no eggs had 

been deposited. The spawning period includes the interval from the first 
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?igure 2. Rock bass on nest composed of gravel 

with some roots. in water 23 inches in depth. 

Photograph taken on June 91 1938 in Deep Lake, 

Michigan, by F. w. ouradnik. 
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Figure 3. Rock bass nest in weed bed with bottom 

composed of roots$ and sand. Diameter of nest 9 inchea• 

depth of water 26 inches. Photograph taken on June 15• 1938 

at Deep Lake, Mkhiga.n, b;T 1''. Vi. OUradnik. 



Figure 4. COlllllon sunfish on nest• BottOlll composed 

of fine gravel and sand. Diameter of nest 20 inches• 

depth of water 2.5 feet. Photograph taken July 15, 1938 

at Deep Lake• Michig~, by F. W. OUradnik. 



• 

Figure 5. PortiOD of a colony of' twenty-one bluegill nests 

located on sand and 6ravel bottom, with fish occupyinr; six 

nests. Depth of water varied from 1.5 to 4 feet. Picture 

taken on Jun.a 24, 1938, at Deep Lake, Michigan., by 

F • W. Ourad.."lik. 
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spawning observed until the time the fry were la.st seen on the nests. That 

period when there were no egge or fry on the nests, although the ~.ale fish 

was still hovering over the nest, is referred to as the post-spmming 

period. Th~ spram.ing season for the fishes studied was prolonged for at 

least two reasons• The eggs of a single female do not :mature at the same 

time, and the eggs may be deposited in "batohes" at intervals. The eggs 

of all femP.les do not ripen simultaneously, end therefore some spawn early 

and some late. These facts partially explain tho cycles of spawning., that 

is, the occl'.rrence of periods when spavminp; was intensive and intervening 

pe1·iods of reduced activity. Three cycles were noted for the rook bass. 

'l'he theory that water te:rr:peratures alone regulate spawning activities 

does not satisfactorily explain the exter,ded spawning season of some 

~entrarohids. 

The ne.rrot7 shoal may accov.nt for the variety of bottom ma.te!·ials used 

for nest construction in Deep Lake. But if the fish had preferred any 

particular type of bottom for nests., there would have been sufficient area 

of e~.ther sandy shoe.l or muc1::y shoal to accommodate all of the nests 

enumerated. Because the largemouth bass and rock bass nests are single and 

are usually some distance apart the number of nests might exceed the area 

available of a particular type of bottom. Since common sunfish and bluegill 

nests are usually more or less closely grouped (colonial)., all nests of 

these species in Decf Lake could have been located on a flingle type of 

bottom. It appears that spmmcrs of the species mentioned may not thoroughly 

investir:ate all t;;,1,es of bottom., but tenc tc use whatever t;yye is rr.-0st 

available, at least in Dt,ep Lake. 

The deptI'- of water in which the nests are situated is shallower in 

Deep Lake (1 to E feet) than has been found in many other waters (as deep 

as 15 feet). The degree of slope of ire bottom may be the factor limiting 
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the depth of water in which the fish nest. Presumably nests could be fanned 

out tr~re readily over a rather flat or gently slopin6 bottom than on one 

having: a steep slope. 

Humter :?..!_ I!1,. per Nest 

There was considerable variation in the nm:iber of fry counted f'rom 

individual nests (Table 2). Because of the small nt:mber of largeL10uth 

bass und common sunfish nests from which fry were secured, the results are 

probably not ~s representative as the £rjr counts from the bluegill and rook 

bass nests. 

In Deep Lake the number of bluegill fry per nest varied from 4,670 to 

61,816 with an average of 17,914 in the seventean nests counted. Cogeeshall 

(1924) found that the numb~r of blu6gill fry per nest varied from 11,257 

to 224,000, and that the average total nUlllber for the four selected nests 

was 86,631. The variation in the number of fry per nest for the bluegill 

probably indicates that mo:.·e than one female spawned in sorr.e individual 
I ,, 

nests. Cogg:eshall (1924) counted 11.257 eggs in the ovary of' a 14 centimeter S:,. 

bluegill. "Glrey, Risk and Scott (1938) counted the number of eggs in 

ei:::,htesn bluegill ovaries. Seven 2-year old fish, avaraging 13 centimeters 

in leDJYc.:trc co:rrtained an averag:e of 3.,820 eggsJ nine 3-year olds, averaging 

14.8 centimeters, contained an average of 9,264 egrs; and two 4--year olds, 

averagi..l'lg 18 • 7 centimeters oonta.ined an average of 19,169 eggs. 'rhe ovaries 

of a number of bluegills from Deep Lake have beel1 preserved and counts of' 

the egf,s will be published later. 

The smaller m.unber of fry in rock bass nests sur::.,ests t!1at probably 

only one forr:ale had used ea.ch nest. Definite conclusions must await aetual 

counts of eggs in rock bass o-n:.ries. Lfresrl.ee no concl-.isions concerning 

,...~ j,, V 

~} '~-
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single or InUltiple occupancy of larr,emouth bass and common sunf'ish nests 

a.re warranted by the data that have been accumulated so far• 

A sumnarization of the data of Table 2 may be used for an est:iJnation 

of fry product ion in Deep Lake (Table 3) • The number of nests of each 

of the four species observed must be considered a minimum. Some nests 

probably were overlooked because of interruptions in the observations 

caused by unfavorable weather or inability to make daily trips to the lake. 

Removal e& by the fish of the colored marbles used to identify the nests 

of each species may have resulted in failure to record a certain number. 

No estimation of the number of adult males a.=id females present in 

Deep Lake can be made. The total number of nests cotmted does not indicate 

the number of spawninz males and fenia.les because of possible multiple 

occupancy of nests, or the utilization of more than one nest by a single 

fem.a.le during successive spavmings in a single season or the possible 

failure of certain fish to spawn even though sexually mature. 
employed 

Cou;eshall (1924) aJRp:1.eyi:e~ his average counts of eggs per 'Jvary 

f.llld the calculated total number of fry produced in Winona Lake t:> osti;nate 

the number oi' spawning females present. He determined that the number of 

females was 18,467, and assuming a 50-50 sex ratio, that the total adult 

population of bluer,ills was about 30 ,ooo. But only 2,400 nests were found 

in Winona Lake the sane year. Coggeshall concluded tr...at more than one 

male constructs and p:uards a nest or the,t a lare;e p:-oportion of "'c;he adult 

males were non-ft.motional. The l!!.tter WtiO to him the :more plausible ex­

planation. Tl:.e weir:ht mctl-:oC: used by Cor-foshall for determ~ninf the number 

of fr.y per nest is open +.o sollX) criticism as mentioned oe.rlier in this 

paper. The estime.ted m.i.nimum. number of fry produced in Deep La.!:e (Table 3) 

was calculated by :multiplying the averabe nu.?Ilber per nest by the total 

number of nests observed. The number of fr,; produced per acre was obtained 

by dividing the total number of fry produced by the area of the lake 
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TABLE 3. NUMBEH OF NESTS IN LAKE, 

N1Jl!BJ-~"R OF ~IT-:STS EXAJHNED, ... JUYBFR OF FRY PER NEST 

AND THE RSTil(ATED :tn.JllBER OF FRY PRODUCED nr DEEP LAKE, 1938 

Number of Number of Number of fry per nest Estimated number 
nests in nests of fry produced 

Species lake examined Minimum. Average Maximum in lake 

Largemouth Bass 133 4 751 4,977 11,457 164,000 

Rock Bass 1 58 9 M4: 796 1,756 46,000 

Common Sunfish 188 2 1,509 a.014 14,639 1,518,000 

Bluegill 369 17 4,670 17,914 61,815 6,610,000 

Totals 648 32 8,339,000 

1 
This does not represent a complete count because spawning was underway when 

first observations were made. 

Estimated 
production 
per acre 

11,000 

3,000 

101,900 

443,600 

669,600 
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(14.9 acres). Figures were rounded off to the nearest hundred. It is 

admitted that the data on rock bass, comt1on suni'ish, and largemouth bass 

are ina.deuq:.:te and would probably be subjected to some revision if 

the fr,J produced in a larger number of nests had actually been enumerated. 

The estime.ted total fry production of these three species are presented 

merely for comparison with the bluegill data. 

sunmary 

1. Observations were made of the spawning habits and the number of 

fry produced by f'our centrarchid fishes (the bluegill, common sunfish. 

largen,outh bass and. rock bass) in Deep Lake• Oakland County, :Michigan. 

2. A total of 648 nests of the species studied, were counted. 

3. Fry were collected from thirty-two nests of the four species, 

by means of a glass tube. Fry were re:moved from the sand that was collected 

with the fry, by~he calcium chloride floatation method. The flaatation 

method was found to be approximately 99 .s per cent efficient in removing 

fry from the bottom sand. Counts of the fry were made by actual enumeration. 

4. The average number of fry per nest for bluegills was 17,914; for 

the common sunfish 8,074J for the rock bass 796; and for the largemouth 

bass 4,977. 

6 • The minimum production of fry in Deep Lake was estimated to be 

6,610,000 for the bluegill; 1,618,000 for the common sunfish; 46,000 for 

the rock bass; and 164,000 for the largemouth bass. 



18a 

Acknowledgement• ---------
The use of Deep Lake was :made possible for this study through 

the courtesy of the owners. Messrs. James Inglis and Ben E. Young. 

Iam indebted to Dr. R. w. Bachmeyer for the initial data. and £or 

suggestions offered for the continuance of the investigation. I 

wish to thank Ora. A. S • Hazzard and c~(rl L. Hubbs for guidance 

during the progress of the investigation. other members of the 

Institute staff have also assisted in various phases of the study. 

I am indebted to Drs, J. H. Deason and A. s. Hazzard for a critioal 

reading of the manuscript and for saggestions in presentation of data. 



-19-

Literature Cited 

Admns, Charles c. end Hankinson, T. L. 

1928. The ecolot_;y and economies of oneida Lake fish. Bulletin. 

Beak. T • w. 

New York state College of Forestry. Roosevelt Wild Life 

.Anna.ls, Vol. 1, Nos. 3 and 4, PP• 236-548. 

1937. Methods of making and sorting collections for an ecological 

study of a stream. Progress Report III, Avon Biological 

.Research. Annual Report 1936-1937, No. 5, University College, 

Southampton. 

Freder, C • ll. Jr. 

1936. The reproductive habits of the )forth American sun.fishes 

(family centrarchidae). Zoologiea, Vol. XXI, (Pe.rt l), 

PP• l-48. 

Coggeshall, Lowell T. 

1924. A study of the productivity ~.nd breeding habits of the bluegill, 

Lepomis pallidus (Fitch). Proceeding, Indiana Academy of 

Sciences, Vol. 33. 1923 (1924), pp. 315-320. 

Fver:mann, B. '"'!• and Clark, R. w. 

1920. Lake :Maxinkuekee • a physical and biological survey• Department 

of Conservation, Indiana, Vol. 1. 

Jordan, D. S. and Evermann, B. W. 

1903. American food and game fishes. Pp. 1-572. Doubleday Page and 

Co. 



.. , .. 

Reie}lard, Jacob. 

1905. Breeding habits. development a.nd propagation of the black 

bass. Sixteenth Biennial Report. State Board of Fish 

C011t!ll.issioners (1903 and 1904), (Appendix) Bulletin Number 7, 

PP• 1-73. 

Ulrey, Lorraine, Risk, Clifford and Scott, Will 

1938. The number of eggs produced by some o:f our common fresh-water 

fishes. Investigations of Indiana Lalces und streams, Department 

of Conservation, Indiana, 1938, pp. 74-77. 


	00000001
	00000002
	00000003
	00000004
	00000005
	00000006
	00000007
	00000008
	00000009
	00000010
	00000011
	00000012
	00000013
	00000014
	00000015
	00000016
	00000017
	00000018
	00000019
	00000020
	00000021
	00000022

