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DJTRODUCTION 

1·.~·: I'. Stunted panfish populations are a proble.m for the fisheries manager 

~f triroughout the United States. This condition usually comes to his !( attention throup,h routine surveys or complaints tJ,at fishing is poor 

~~t anc. r.10s:. of t he fish are small. 

;~'.; On fu.rther investigation, he may encounter sor;,_e or all of the 
f.-: , . 
1(, 

{ following characteristics of a stunted population: 

1. The fish are slow growine;. 

2. Fish gener~lly are in poor condition. 

3. A small percentage of the fish are "keeper" size. 

4. Usually one age-group predominates. 

5. Few old fish are present. 

6. Males predom..-Lnate in young fish; females are predomir.ant in 

older fish. (Eschmeyer, 1937). 

7. Few predators are present, most of which are large. 

8 . Many centrarchid hybrids occur. 

Overcrowding, which is one of the major causes of stunting, is due 

to a shift in the population "balance" - the unstable equilibrium be­

tween nur'.1erous fish species and countless environmental situations 

( Johnson, 1949). This shift rr.ay occur naturally or may be the result 

of selective fishing. 

Climatic factors seem to affect population balance by influencing 

spmming success and survival of certain species. The lake herring 

(Leucichthys artedi) populations of Lake Erie fluctuate with the turbidity; 
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year class strength in whitefish (Core[:;onus clupeafom.is) in some 

Canadian lakes is inversely correlated with the strength of autunn 

winds; .:.:.:1d abundance of Kamloops trout ( Salmo gairdneri kamloops) is 

affected by sprir..g run-off (Larkin, 1955). It is also known that 

northern pike spawning is influenced by spring water levels. 

Some biologic factors involved in stuntinr :nay be (1) abunc.ant 

aquatic vegetation, ( 2) cannabalism and mutual predation, (3) flexible 

growth rates wl!ich allow fish to grow slowly rather than starve, and 

(4) the high reproductive potential of .prF-y specj_es. 

By concentratin~ _his fishing efforts on large fish, especially 

predators, man harvests fish in a disproportionate relation to their 

numbers in the population. This harvest of predators is significant 

because predators are -a key factor in controlling the numbers of prey. 

Further damage to population "balance" is done when people destroy 

spawning grounds of predators and create new spa~ming sites for prey 

species by making desirable water front real estate. 

Out-moded fishing regulations have also contributed to stunting 

by controlling the harvest of prey species ·which should be cropped 

extensivel:,r. Through education it is hoped that further liberalized 

fishing for warmwater prey species may be authorized in this state as 

they have been in other states. Controls on predator harvest should 

be kept until further studies are made concerning predator-prey relation­

ships as affected by sport fishing. 

_Clarke (195h) states, "Perhaps the most generally hannful effect 

of increasine numbers among animal populations is the competition for 

food." The adverse effects on the individual as well as the population 
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are e:>,._-pressed in the growth rate. Odum ( 195h) expresses it as follows: 

growth rate equals the intrinsic rate of growth minus self-crowdin~ 

effects minus detrimental effects of the ether species. 

Objectives of the Study 

The material presented herein covers all present-day methods of 

control of stunted panfish populations with special empt.asis f:: iven to 

the work done in Michigan during the sumr.i.er of 1956. The data from 

this work are presented to sbow the results of two methods used to 

measure population redtiction. 



POPlJ1,.ATION RE DUC'l'IOH METHODS 



POPULATION REDUCTION ME'Il-IODS 

~f. The two basic methods of control are 1) complete removal of the 
it . 
t, population and restocking and 2) partial reduction of tLe stunted species 
~·t·. 
r.·' with or without further corrective measures. 

Poisoning 

Methods of poisoning with rotencne are many. Rounsefell and 

Everhart (1953) list 7 methods of dispersal ranging from hand application 

to spraying by pl ane. Pone poisoning methods are covered by Swingle, 

Prather and Lawrence (1953). 

Lake stratification has been a problem in poisoning. Smith (1950) 

states, 11 In lakes wj_th depths over 25 feet, difficulty has been encountered 

in obtaining a complete kill of fish by poisoning, presumably as a 

result of an inadequate dispersal of the poison in toxic concentrations 

to all depths. 11 

With the development of new emulsified rotenone products, the 

thermal barrier problems may be eliminated. Bassett (1956) in testing 

new rotenone products found that, "From the st.:mdpoint of efficiency 

and economy, Pro-Noxfish is recommended for shallow, well circulated 

lakes; Chem Fish for deeper or stratified lakes, and Chem Fish Special 

for special problem waters. 11 Pro-Hoxfish is a product of S. B. Penick 

Cor.1pany and Chem Fish and Chem Fish Special are produced by the Chemical 

Insecticide Corporation. 

In the past low temperatures have made poisoning with rotenone in­

effective. Brovm and Ball (19LJ) found that rotenone was ineffective 
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F. Today, however, poisons have been perfected so that 

0 
can be effective with ·Kater temperatures as low as 39 F. 

:i::•· · 

. is means trsat poisoning can be done during overturn which would 
'}:·,' ,. 

,t.:facilitate complete poisoning. 
·~? 

,,-l-: · 
Partial poisoning is possible when lakes are stratified. King 

~J: . 
af .(1953, 19.54), attempting population control work on Lake Hiwassee, 

. Oklaho:-,,a, poisoned only the shoal areas. In 1951, 20 acres of the 154 

acres were poisoned. In 1952, 30 acres were poisoned. Ar,e-gro1,,,rth 

studies after two years indicated no change in gro\"rth rate. Due to 

the failure of the previous poisonings, the entire shoreline was treated 

in 1953 and 19.54. A substantial growth acceleration in largemouth bass 

n '!i cropterus salmoides), bluegill (Lepomis macrochirus) and redear 

sunfish (Lepomis microlophus) was noted after the 1953 application. 

King (op. cit) states that, "Evidence from other partial fish population 

removals indicates that about .50 per cent of the water volume must be 

treated before definite growth increases can be noted." Work in 

Michigan indicates that a good partial kill will result from treating 

most or all of the surface area when the lakes are stratified (Greenbank, 

1941). 

Leonard (1938) gives the concentration of 0.50 p.p.m. as the lowest 

concentration of rotenone for killing fish. At this concentration 

rotenone is generally accepted as being lethal to most fish. 

Complete poisoning. Complete poisoning · is used throughout the nation 

for renovation of trout waters, destruction of rough fish populations, 

and the elimination of stunted panfish. Many fisheries managers feel 

this is the most economical way to control stunted panfish. With 



8 

limit,;:d b udgets and personnel to handle the work, many states are re­

stricted to t i1 is technique. Even though it is the most economical way 

to treat the stunt2d panfish proble~ , it is still costly, especially 

when t r eatini;; large bodie s of water witl rotenone . TI-:e 1 tse of to:xaphene 

will r educe tro:::at : cc.t costs if a sati sfactor y concentration ca n h e 

f d ( ·· ' ., ....1 1 c r-' 6) oun, ::ooper .:,.na u-r zen'-'a , _ ,.-_::, , • 

Following the com~l ete elimi:-ia tior: of the :ish :)Opula tion , r e -

stocki ::ig often pre8ents a ::.,r oblem. 'rJLi ch fish to plant , ~vhe:1 , and in 

what nu.'c.b ers can be difficult ques t ion::. If t he :)r oblem were solely 

b iological, its soL1tion would."1 1 t be too difficult tut t l.e interests 

of t he fishin:; public mus t ':) e consider ec. . 

11 The r.. 1-nnan idea of management is to alter a fish population to 

,:c:toduce ,1 l ar ier Larvestable crop of des irabl e fishes even i f some 

deviation from t h e natural is required 11 (Johnson, 1949) . }ia ny peo~)le 

have considered t Le idea of planting onl.:;r one s:Jecies , ~ s.uita.ble 

predator. Conc'oil,ations of two or t hr ee species l. a.-ve received sorr.e 

at te nt ion . An i!1.cr~ase i n t r:e standi ng cr op in lakes and :')Onds is noted 

as t l: e n;.linl.l er o f ::: '.:e,~ ies of :ish increases , but the r,a,··d..rrllI'.". r::r cm s o f 

selected i .!:c'.ividnal species occur when only one or h.ro spec ies are ~resent 

(Ca rlan-:le-::-- , l S:55). The :1se of one or two species of fish per body of 

water would mean a large standing crop a nds. s pecialized sf)ort fishery 

because fisherman would have t o choose the l ake(s) for fishing on the 

basis of the kind of fish they desired. 

Partia l poisoning. tiith the advent of rotenone, partial poisoning has 

become a common management practice in many states. Partial poisoning 

may be selective, but selective poisoning need not be partial. Selective 
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poisoning with rotenone can be used for gizzard shad and yellow perch. 

1~e concentration used is such that these fish are killed but the LD50 

(concentration at which 50 per cent of test animals die) for other 

species is not reached (Burcick, Dean and Harris, 1955). 

Partial poisoning may be directed at a certain group in the 

population by the method of application. Litteral areas may be poison­

ed in an attempt to kill smaller prey fish with a mini.,rum kill of large 

prey and predators. Spawning areas may also be poisoned to reduce cer­

tain species. 

Removal of competition at all levels is one of the advantages of 

partial poisoning with rotenone (Grice, 1957). Other points in favor 

of the use of rotenone are (1) it is easy to handle and apply, (2) it 

is non-toxic to hmnans and livestock, (3) it is low in cost of labor 

and materials needed as compared to netting and ( 4) the fish are edible 

if taken soon after poisoning. 

The major drawbacks of partial poisoning is the inability to deter­

mine the extent of the kill of the various species. This inability is 

mainly due to the fact that our sampling techniques and population 

estimates only gi.. ve us an 11 educated" guess as to what the population is. 

On small bodies of water, such as fann ponds, sampling with a 

seine may give some indication as to the population composition accorc:­

ing to size groups. In the southern part of the United States, the 

number of intennediate size panfish is used to meastu~e the degree of 

"balance" (Swingle , 1950). No such figures as those given by Swingle 

are known for northern states. 

..:i ., 
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For large bodies of water, change in growth rate seems to be the 

best criterion on which to base the efficacy of the poisoning. It 

r;· must be noted, however, that these changes uSu.ally last but a few years 

and then the treatment rrrust be repeated. 

Partial poisoning may be augmented by planting of predators in an 

effort to establish the necessary predators. 

Netting 

Since poisoning with rotenone has become popular, the use of nets 

to control stunted panfish has become secondary. The chief reason for 

this change is economic. Grice (1957) shows that in the state of Massa­

chusetts the cost of poisoning is only one-sixth that of netting. In 

addj_tion, nets are usually selective as to the species and size groups 

taken. 

Intensive netting can temporarily :unprove the growth rate of the 

species being removed but has little effect on the ren1ainder of the 

population. Boussu (1955) removed approximately 80 percent of the 

crappies from a 24-acre lalce, and only the young-of-the-year and yearling 

crappies showed an increased growth rate. Grice (1957) got similar 

results. In both of these cases, the predator population failed to 

increase significantly. 

Netting today is primarily used for work on the control of rough 

fish, w.i.th most of the work being done with large seines. Seining is 

done in late fall or early spring because at this time aquatic vegetation 

is less abundant, the water temperature is low and the fish are usually 

concentrated in particular areas. 
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0 1Farrell (1956 ) states t hat "for effective rough fish removal, 

all lakes 1-:-i.11st be seined at least annually ." The ~se of seines is 

us1.1ally limited oy the availability of good seining beaches. 

Richer and Gottschalk (19/_~0) found in Indiana that the removal of 

a large portion of the roug..ri fish resulted in increased abundance of 

gaJ';.e fish .-:--.nd i.rnprove d .:m:;lin6 success. Rose and Ifoen (1952 ) obtained 

cor1parative results in Iowa. Johnson ( 19L1S' ) states that: 11 Coriplete 

removal of all c arp would allow a r eplacenent of 15-20 pounc1.s of ga.,1e 

fish for every 100 pounc1.s of carp lost, anri only if t he aquatic environ­

ment were suitable for game fishes • 11 

Water Level I·iru1~pulat :i_on 

Water drawdown is an e ffec t ive t e c1ml·=!_l,e for cqntrol of stu..Y1te d 

pan.fish in reservoirs and drainable lakes and. ponds. Dennett (1951) 

states ti1at "the use of a drain valve f or t he ;:1anase'.'7lent of fish popu-

lat.ions in artificial lakes surpasses all other techniques in value, and 

no farm pond or artificial lak e built fer recreation should be pl a nne d 

without an outlet so situated nnd of such a size that all water 211d fish 

in the impoundment will pass under the dam to the do1,-mstream side where 

a simple screen can be installed to trap the fish. 11 

In reservoirs, drawdown is son1etimes augmented by seining of e;a'11e 

spe cies and poisoning of rough fish. 

Other manipulations of water levels can help bring about suitable 

conditions for an increase in pr ec:.ator pressure. By drawing down in the 

wlnter, the predators and the prey species are concentrated, thereby 

increasing t :1e :)robability of predation. Maintaining hieh springtime 
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levels will favor pike spawnj_ng, steactr levels in Hay and June nay aid 

bass spawning, and low~ring of the levels after this will shorten pan­

fish spawning periods ( Johnson, 1949). 

\fater drawdor.m is equ2lly applicable to farm. ponds. The degree of 

drawdown depends on the location of the pond. In the north, there is 

alwa;r,0 s danger of winterkill after drawdown in ponds and shallow lakes 

(Bennett, 1954). 

Water level manipulation is beco,.ung a widely used management practice 

for fish population control in large drainable bodies of water. 

Stocking 

"'Therapeutic' stocking is an old idea revived for new reasons. 

If removal of undesirable species is so expensive and often futile, aid 

might be obtained frora living predatory fishes which could control ob­

noxious or overcrowded species and furnish good angling the:nselves 11 

(,Johnson, 1949) • Northern pike, muskellunge, walleyes, largemouth 

bass, channel catfish, and striped bass have all been used. These 

fish are desirable sport fish as well as possible population regulators. 

However, little evaluation has oeen ~ade of the results of planting 

predators as a management practice. 

11 1'.vo questions arise immediately: How man.,v predatory 

fish are needed to do the job and how can they be produced? 

Partial answers are now available. E..xpansion of rearing pond 

facilities for raising prodigious quantities of hu..~gry finger­

lings or yearlings is now under way, not with the old aim of 

scattering a few thousand into each laJce but to pour in at 
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least 50 to 100 fingerlings per surface acre in lakes where 

,f' control of other fish is needed and where such quantities 
.~:-1 ~f · of finger lings are not nah1rally- produced. 

~- As for the nunber of carnivorous fishes required, 
1; 

{ 
1', : only a..-i empirical answer i s to be had. Anal ysis of test-
t 
; 

net data on 253 I--!innesota lakes indicates that dominance 

or control of fish populations t here can be achieved by 

pike only when its weight comprises 25 to 30 per cent of 

the total fish ..;eight present . If yellow pi.keperch are 

dominant predators, they must comprise 45 to 50 per cent 

of all fish weight" ( Johnson, 1949). 

The idea of usi:n.g predators such as t he bowfin or gar has rece .l.ved 

some thoucLt but adverse public opinion has prevented sue.½ plantings . 

T"!:1ese species might exert predator pressure t hroughout most of their 

life without being ereatly reduced in number by fish inr;. 

Destruction of Spawn and Spawning Sites 

The use of chemicals for destruction of spawn and fry has received 

sor:ie atter:tion in the eastern states. 

In Vermont, Stewart (1956) is experi::nenting with 11 Canrite 11 , a 

comrnercial crear.1ery detergent, for destruction of eg8:s and fry of yellow 

perch and pUJ.1pkinseed sunfish. 11 C2.nri te 11 
( NalISOl.i) was dispersed in 

granular form over concentrations of egg ~asses, resulting in a high 

percentage of kill. 

Jackson (1956) conducted experiments in New Hampshire for the con­

trol -of the common sunfish Lepomis 1:,ibbosus by placing Na0H pellets in 
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the nests. Eggs and fry were killed in from 3-5 minutes in a concen­

tration of 5 p.p.m. 

Experiments in New Jersey show that CuSO4 can be used as a spawn­

destroying agent. Essoach (19.56) found that 5.6 mg. per liter of Cuso
4 

eave a 9.5 percent kill of yellow ?erch e ge,s, and those that hatched 

quickly died. The use of CuSOh is greatly complicated because its 

to:xici ty i s directly affected by alk2.lini ty, pH and tJ1e c1J11O11c.-r-it of orga.11ic 

matter present. 

The us e of chemicals for destruction of s pawn 2.nd fr'J needs :nuch 

furthe r researct 'tlefore it can be seriously regarded as an effective 

management tool. 

Mechanical c.estruction of spawn and spawning sites is possible but 

usually on a small scale. Raking, trampling and dragging ca'1 be us e d 

to destroy panfish nestine areas in farm ponds or other small bodies of 

water. 

The control of aquatic vegetation to prevent stunting is common 

practice in pond culture but as yet has had little application on 

lar0e bodies of water. At t l, e present tL:e in Florie.a, this technique 

:Ls bein,rr: used but no evaluation is available. Si milar work is :::leing 

done in 1''.ichip; an to detennine the affects of removal of aquatic vege-

tation on growth rate of fish. 

Aquatic ve ge tation ;..iill probably become an extensive problem as 

more ar1d rilore lakes approach late stages of eutrophication. 



METHODS OF EST:rnATDIG THE PERCENT KILL OF THE FISH POPULATIOH 

Miller (19.50) states that: 111':'le literature is conspicuously short 

of data on either (a) the corapleteness or otherwise of kills, (b) the 

proportion of the whole population actually recovered, supposing a 

kill was complete, and (c) the rapidity ,rit..-i which repopulation with 

undesirable species takes place. 11 

There are two mea.~s commonly us ec to determine population r eduction 

(1) reduction in cat~~ per unit effort of net (gillnet, trapnet, seine) 

or ( 2) ratio sampling of a knm-m number of marked fish in the poisoned 

populations. Netting has definite disadvantages: (1) s electi vity of 

t he gear, ( 2) t he amount of tir..e required to get sufficient sa:1ples, 

and (3) the investment needed for the gear. Of the t hree types of gear, 

the large seine seems to offer the best solution. The seine can be used 

effectively both in spring and fall. It can also be used to r emove 

desirable game fish before poisoning. 

Ratio sampling by the Petersen mark and recapture method may be used 

to detennine the percent reduction, the theory being that the marked fish 

should be killed in the same proportion as the unmarked fish. By 

talcing a random sample of t he poisoned population, the nmnber of ra arked 

fish per unit of pickup (lbs., barrels) can be detennined. T'nis ratio 

is then multiplied by the total number of pickup units to get t he esti­

mated kill of the marked fish. The estimated kill is then divided by 

the known nu."Tlber of rr.a rked fish to detennine the percent kill. The 

main problems are (1) how many fish to mark (2) what size fish to mark 
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(J) 1-ihich species to mark (h) how l arge a sample to take and ( 5) over 

what period of ti1,1e should the se samples be taken. 

The number of fish to be marked is usually governe d by the means 

of obtaining the fish but as man:y fish as possible should be marked. 

The size of fish to be marked is dictated by how effective the pickup 

will be. The sainple size and t he time of sampling will probably be 

governe d by the amount of time alotte d for t he project. 

The percent of recovery of marked fish after poisoning has been 

variable. r-:rumholz (19L4) in checkinc the fin-clipping method for es­

t :iJn.a.ting fish populatfon had an 86 percent return. Ball (1944) in 

poisoning TI-:ird Sister Lake recovered 23 .4 percent of the marked fish. 

In poiso;ring Ford Lake, Ball (19L.5) r ecovered 54 percent of the marked 

fish. In all of the above experinents, the men c::mducting the tests 

were trying for a compl e te kill . 

The use of t he ratio sampling method is probably not e conomicall:r 

justifiable in view of t he sa;·:ipling method developed with the large 

seine :L:1 such states as Imia, :,Jisc ons i::1 <..i.!1 , 1 l'.inne~:otc"~ . If a 12.l:e is 

sar.1pled each year at the same time (spring or fall), the seine should 

r,ive comparable samples of the fish population. The seine also talces 

a large nu.:.:1ber of fish which can be use d for growth and size frequency 

distribution studies without destroying the fish. The use of the l.::i.rge 

seine will be limited by the water depth and obstructions on the lake 

'oottorns. 
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METHODS OF CONTROL USED IH MIC'.rUGAN 

The control of stunted fish populations in Michigan was begu.1.'1 by 

R. W. Eschmeyer in 1934 with his work on stunted yellow perch . Eschmeyer 

(1937, 1938) su~gested three methods to alleviate the condition: (1) 

increase foo d by fertilization, (2) removal of 2 considerable portion 

of the populu.tion, and (3) complete removal of the population followed 

by stocking with other species. 

Partial or complete re.'Tloval was accor.:r:_-:>lishcd by using rotenone, and 

rotenone augmented by dynarni te to circulate the deep water. These waters 

were later stocke d with trout. 

In 1937 Escl1~eyer beean an experinent to determine the effects of 

population reduction in warmwater lakes. The lake chosen for t l1e ex­

periment had two distinct basins ,nth a connecting channel. The channel 

was blocked and one basin poisoned in an attempt to completely destroy 

the population. Following detoxificatic-,1 the obstruction was removed 

and the fish ollcr:red to move into the other basin. Beckman ( 19LO, 1942 ) , 

continuing the study, found that the reduction in population was followed 

by improved growth rate of the rcc.1.:: bass. This increased growth r.:.te uas 

maintained for four years. In further studies, BeckrnclJl (19h13) found 

th.:;.t the i mprovement of growth following winter-kill is onl y tempor.::u'Y 

and that differential kill in favor of roui:11 fish often occurs. 

During the sur.nner of 1956 the Institute for Fisheries Research 

and the Lake and Stream Improvement Section of the Fish Division of 

the Hichignn Department of Conserv<=',tion started a cooperati vc experiment 



to develop techniques for stunted panfish control 2nd ~~ thods of 

evaluating tbese techniques. 

Selection of Lakes 
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The choice of lakes for t:b..e experiment was bas ecl. on the slow q;r owth 

1·2.te of the bluegill populations 2.nd the poor fishing reputation. T'.'1 e 

la.1-:es chosen for the experiment were Saddle Lake, Van Buren County; 

Lo11cr Scott L.:::.ke , Allet:;c1n Co'tlnty; .,rnd Tu1·k Lake, l'Iontcalr.i County. All 

of these lakes are in the soutirwestern part of the state. 

Ba5ic Hethods Usec. in Su.,7mer of 1956 

Preliminary work on all lakes consisted of rr.m-king all fish over 

3. 5 inches taken b;r sei :1f'. , trapnet a.rid hock .s.nd line. These fish were 

r f~J eased in the center cf the basin of t!:e lake except in Saddle Lake 

where they were released at site of capture . The fish were g-roupcd into 

cne-inch size groups (3 .5 to h.5 inGhes, 4.5 to 5.5 inches, etc . ) . 

The poisoning was done with Noxfish, a.n eJTmlsifiecl rotenone product 

of the S • .B. Penick Co. T:1e rotenone was sprayed ever the surface with 

a Carter Centrifuge Pump powered by a Briggs and Stratton engine. The 

amount of rotenone applied was theoretically sufficient to ~ive a con­

centration of 0.5 p.p.m. 

Sampling of the poisoned fish took place during the first thre e 

days after poisoning. The fish were picked up a..'1d put into barrels for 

hancUing purposes. The fish were sorted as to species. Scale sa.Piples 

were taken and size frequency distributions recorded. In addition the 

average number per pound was determined for most species. Fish under 

J.5 inches were not sampled. 
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Bottom transects ·were made to determine t he number cf fish remain-

ine en the lake 'bottom. The transects ,:-,ere made within 2l! hours of the 

poisoni~g . For each transect, a line of known len~-th was laid out and 

the swinu:ter using a Scott Hydro-Pak followed this line counting all fish 

within one foot either side of the line. From t he transect counts, 

estimates as to the number of fish per acre were made. 

Estimation of Percent Kill 

The percent kill was estir:tated in t;.'O ways, 1) reduction in catch 

per unit effort of trap~ets and 2) by ratio sampli~g. 

The catche per unit effort of trapnets from before and after 

poisoning were compared to ge t the percent reduction (see Table IX, 

Appendix). These trapnet sets were 24 hour sets in the same location. 



.3A~:1DLE IJ, . .KE 

t ; Saddle Lake, TlS, Rl5W, Secticns 9, 10, 15, 16, 22, Van Buren 
;s 
1,' 

f County, is a 290-acre lake with a maximum deptr, of 32 f eet. The bottom 
~.;. 

types are fibrous peat, r.n~c. a."ld sand. The lake is drained by Barber 

CrP.ek which is part of tbe Black Piver drainage. About 80 percent of 

tte lake is shoal, and approxirrately h5 percent of the lake has dense 

aquatic weed beds. 

The following fish are found in Saddle Lake and Barber Creek: 

bluegi l l, pumpkinseed, wanr.outh, black crappie, largemot:.th b«i.ss, brown 

and yellow bullhead, madtom, carp, rolden shiner, blackchin shiner, 

spotfin shiner, blacknose shiner, ·ohmtnose minnow, pugnose :ninnow, 

yellow perch, Iowa darter, mudminnow, creek chuo, lake chubsucker, and 

gre1ss pickerel, nortl1em pike, spotted gar, and bowfin. 

Preliminary work on Saddle Lake consisted of :narkir:g fish ove r 3 .5 

inches which were caught by seines and trapnets. Seinine:, befUn on 

July 12, 1956, met with only limited success, so trapnetting was begun 

July 16th and was carried on until July 20th. Trapnetting yielded 

1077 fish. 

Frc·m July 12-20th a total of 2886 fish were :narked by fin clipping 

and released at the si-te of capture. Of these fish, 1910 were rr.arked 

in areas to be poisoned. 

Poisoning of Saddle Lake was done from July 2!rth to August 6th 

in 9 are.1.s raneing in size from 3 to LJ acrf)s. The area poisoned ( 148 

acres) repr~sents 51 percent of the total surface area and 25 percent 



of the total volume. These areas were enclosed by a blockir:g seine( s) 

10 feet high and of one-inch-bar mesh. It was hoped that this would 

prevent migration into or out of the poisoned area. 

After each area was poisoned, a sample of fish was taken. Of 

the 62 barrels picked up from t he 9 a~{~.;.s~ 11.5 were studied. The 
,'i I .\.\ 

total pickup must be considered miminal as not all of tbe lake could 

be completely covered. The pickup was done witt scap nets and scooping 

devices mounted on boats. 

On the day after the area tad been poisoned, bottom transects were 

made to detennine the number of fish remaining on the lake bottom. In 

the 9 areas, 4h transects were made with 40,632 square feet of bottom 

being viewed. A total of 249 fish were found, giving an estimate of 

266 fish per acre. Since these transects were made within 24 hours of 

the poisoning, it is not kno1,m how r.any of these fish came to the sur-

f ace to be incl11ded in tbe pickup in the following days. Fish continued 

to come to the surface for 4 or 5 days; larr:;e northern pike, gar pike 

and bowfin were the last to come up. 

In sampling 11.5 barrels, 66 recaptures were recorded (see Table I, 

J1ppendi.x). If this sample is a random sample of the poisoned population, 

the ratio sampling method may be applied. The estimated percent kill 

by the ratio sampling method was 18 .5 percent. The estimated percent 

kill by comparative netting is 75.7 percent. 

The use of ratio sampling during the sumrner of 1956 was beset with 

many problems: (1) there were not enough n:en to work the samples, (2) 

samples were •taken only on the first few days following poisoning because 

of tte shortage of manpower and time, and (3) the biased pickup. Members 
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of t he pickup crew knew t hat t he biolcgists were looking for narked 

fish and t herefore made 2n effort to find these ffoh. Furthermore, 

large game fish were picked up first so as to prevent adverse public 

r elations. 

Aft er t he lake had been poisoned, nets were fishe d in t he poisoned 

areas and i n t he non-poisoned area. The 12 nets fished in the poisoned 

areas showed a 36 percent reduction in numbers while the 4 nets in the 

non-poisoned area showed a 95 percent reduction. The combined percent 

r educti on was 75 percent. This large discrepency in percent r eduction 

may be explained by movement of fish into the areas of reduced competition, 

a seasonal migration of t t e fish or saTJ1pling variation. 

The estimated kill of fish over 3.5 inches is 50 pounds or 476 

i r..clividuals per acre for the poisoned area . No estimate of the weight 

of f ish under 3.5 inches was made for Saddle Lake (see Table II, Appendix). 

I n taking wei ght s , it was hoped t hat an i mbalance in the predator- . 

prEy r atio coul d be shown. The predator-prey ratio by weight for fish 

over 3.5 inches in Saddle Lake, with mud pick erel, bowfin, garpike, 

northern pike and largemouth bass considered as predators, is 1:5. 

Ricker (1955) distinguishes 3 types of numerical relationships 

between predators and a species of prey they attack: 11 A. Predators 

of any given abundance take a fixed fraction of the prey species during 

t he time they are in contact, enough to satiate them. The surplus prey 

escapes. B. Predators at any given abundance take a fixed fraction 

of prey species present, as though there were captures at random en-
. 

counters. C. Predators take all the individuals of the species that 

are present, in excess of a certain minimum number." 
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In type B the number of prey species eaten is proportional to the 

abundance of predators and to the abundance of prey. 

PoW1dae;e ratios of predators to prey fish species have been used 

to indicate "balanced" populations. Swingle (1950) gives a pred2.tor­

prey ratio of l:J.0-6.0 as most desirable for ponds. 1bis ratio is 

based on the weight of all fish in the pond. Moyle (1949) gives the 

ratio of 1:6 for Minnesota lakes. This ratio is based on seini!1g data 

from littoral areas of 6.S gaJ:',e-fish lakes. The average poundage of 

large predaceous fishes (pike, pikeperch and bass) is compared to that 

of all other fish combined. 

In the present study, all pre dator-prey ratios were within the 

desirable range given by S,,'ingle ( 1950) except the west basin of Turk 

Lake which was 1: 17. Due to the biased pickup of large predatory fish 

mainly the bass and the time of sampling, the estimates of the pounds of 

predators are too high. In making t he estimates it was presumed that 

fish would be picked up at the same rate throu¢.10ut the pickup period. 

This assumption was incorrect. The difference in rate at which various 

species came to the surface caused the estimated number of bass to be 

too high. Krumholz (1950) in poisoning a por.d in Indiana recovered 

87 .1 percent of his marked bass but all of t hem in the first 3 days 

after poisoning . Harked green sunfish came to the surface for 8 days 

with the greatest number coning to the surf ace the third day. 

In order to improve predator spawning success so that the prey 

species can be con-trolled, the prey species must be reduced. Parti-1 

poisoning augmented by predator planting s e ems to be the best answer. 

The selection of predators will vary from lake to lake. The most 
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efficient predator according to Johnson ( 1949) is the northern pike. 

By placing pike at the top with a predator rating of 100, the yellow 

pikeperct ( walleye) would have a rating of 50 and the largemouth bass 

a rating of 20 ( in northern waters). The predator rating of bowfin, 

The problem of rearing enough predators to meet the derr.ands for 

population control and fishing pressure is complez and difficult. Should 

predci.tors be planted on a put and take basis? Should efforts be concen­

trated on inproving habitat for predator spawr1ing? How much artificial 

propagation is needed? Are any changes in fj_shing regulations neces-

sary? .Answers to these questions ·will have to be temporary while basic 

research on predators is conducted. Information is lacking on food 

preferences, size relationships, buffer relationships and density relation­

sll ips. 

Artificial propagation and transfer frorr. oU,er lakes will probably 

be necessary for stocking of newly poisoned lakes. Northern oil<:e are , . 
being successfully reared in natural ponds and shallow lakes. Walleyes 

and bass are reared in artificial si tu.ations. 

With increased fishing pressure on the predatory species, it may 

be necessary to reduce the catch by increasing the size limits. By so 

doing, predators would be able to exert their influence on the prey 

species for ereater periods of time. 

Figures 1 and 2 ( see Appendi..--,c) show the growth rate and size 

frequency distribution of Saddle Lake bluegills. 
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LOWER SCOTT LAKE 

Lows r Scott Lake, TlN, Rl5W, Sections 4, 9, 10, Allegan County, is 

,.:_:' as l27-acre lake with a ma.Umun depth of S f eet . 

t,. ;:::,ec:.t ;.r.i th some sandy areas. A stream from Upper Scott La.lee flows into 

The botto~ is fib~JUS 

f ,. 
r: .-1 --:-.1er Scott Lake whose water level is maintaic1ed b~r a da11~ in the 0utlet 

.c:.::..ci1 flo1vs into the Black River. The lake is 100 uercer:t shoal and 

c.::_·..12.tic weed 1)ed.s cover approxi::-:ately 75 percent of t :-,e la...1<e bottorn. 

The following fish are found in the lake: bluegill, pumpkinseed, 

-.;rar:nouth, black crappie, largemouth bass, yellow perch, ,Johnny darter, 

::-:0::.~ t.:i,ern pi.1.<e , grass pickerel, carp, gol d.en sh iner, black chin shi:1.er, 

·:::>ro..m and yellow bullhead, lake chubsucker, buffalo and bowfin. 

From August 24th to 28th, 1305 fish over J.5 inches, caui:;ht by 

;-;ool< and line , large seine a....-1d trapnet , were r,,ar ked and released in the 

.:udcUe of the lake. 

Cn .August 28th, 100 acres (79 percent of the are ;., and 0 2 percent 

0f t Le volume) were poisoned with "ik,xfish. The pickup and sarnpli:1g 

.followed the same basic procedure. Of the 50 barrels pick '3d up, 7 were 

sa:npled ( see Table III, Appendix). Because all fish could not be picked 

up, the pickup crew was requested to make an estimate of the nur.1ber of 

barrels of' fish remainL'1g. They estimated t h at 60 barrels of fisr1 re­

~ained (see Table rv, Appendix). 

Bottom transects were again r:iade within 24 hours of poisoning with 

an estimate of 251 fish per acre being r.1ade from two transects totaling 

. 1-i, 330 square feet. 
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A total of 54 recaptures were recor ded in the sampling. During 

sampling, a difference in the rate of speci es return was noted . 

August 28 August 29 August 30 

bluegills 3 3 12 

pumpkinseed 14 8 2 

largemouth bass 4 2 

black crap-;:>ies 5 1 

A differential rate of return by size and species has bee~ n o-:.:,3C:. 

by other workers (Brown and Ball , 1943; Krumholz , 1950) . This differ-

ential may be caused by fish gettinE entangled in aquatic vegetation, 

the nature of the fishes reaction to t he poison, by different rates of 

deconpositi on or by lack of a swim bladder. 

The estimated kill from cor.1parative netting showed a 39 . 4 percent 

kill -:-mile ratio sampling showed a 50 .1 percent kill. 

The predator-prey ratio was 1:3 f or fish over J.5 inches. 

Figures 3 and 4 ( see Appendix) gave the growth rate and size 

frequency distribution of t he bluegills in Lower Scott Lake . 
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TURK LAKE 

Turk Lake, T10:.r, RSW, Sections 3, 9 and 10, :Montcalm County, is a 

151-acre lake with a maximum depth of 20 feet. The bottom types are 

pulpy and fibrous peat, marl and sand. T}:1e lake has two distinct 

basins, east (91 acres) and west (60 acres), connected by a small 

channel. Turk Lake Creek drains the lake and flows into the .?lat River. 

Species of fish found in Turk Lake are: bluegill, pu.~pkinseed, 

wannouth, green s'Jllfish, longear su.."'1.fish, rock bass, blacic crappie, large­

r:iouth bass, yellow perch, northern pike, white sucker, carp, common shiner, 

and blackchin shiner. 

From Au(;Ust 1st to 14th, 1991 fish over 3.5 inches, caught b:'l hook 

and line, seine and trapnet, were marked and released in the center of 

the east basin of the lake. TI1e east basin was divided into two areas 

(24 acres and 67 acres) and all of the surface area treated. The two 

areas were sepa~ated by blocking seines. 

The total pickup was 56 barrels with an estimated 25 barrels re­

~ainine. In sa~pling 8.J barrels, 87 recaptures were recorded (see 

Table V and Table VI, Appendi.x). 

Dottom transects indicated 332 fish per acre on the lake bottorr. 

21. hours after poisonine. While swimming these transects, it was noted 

that fish were alive in water greater tha..!1 12 feet in depth. This in­

dicates that only 27 percent of the volume was actually poisoned. 

TI1e predator-prey ratio was l:J. 

Estimated kill by ratio sampling was 41.8 percent and from comparative 

netting 89.7 percent. However, samples taken by trapnetting were so small 

as to cast doubt on the validity of the results. 
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In t Le west basin, 1069 fish were marked and relf:aseci in the cent er 

of t te basin. On August 21st t he entire surface area wc:.s poisoned. Live 

cages set at va rying depths s towe d all fish to be dead within 2L. hours 

of poisoning. 

The pick up of all fish amounted to l.i5 barrels of which 10 were 

studj_e cl. In sampling 10 barrels, 77 recaptures were observed (see 

Table VII and Table VIII, Appendix). 

Botton transects revealed 518 fish per ac re . 

The predator-prey ratio was 1: 1 7. 

The estiJn.2.tcd kill by tte ratio samplin;; method uas 32. 6 pe rcent 

ano by comparative netting 06 . 0 percent . 

•-, , [' • ,,. I ~ •• ' • .,_, • .+1.-- t l•igures :i a.rid. c. \ See 1-1.pr.;enc..i.x; give vce gr o ww .. ra es and size 

frequency distribution of Turk L:Ji:e bluegills . 
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STANDING CHOP 

Clarl-:e (19SL) defines standi.'1.8 crop as 11 t te abundance of the organisms 

existi ng in the area a t t he time of observa tion; it rr~y be expr essed a s 

number of individuals , as biomass , as energy conte::1t , or in so;~:e other 

suitable terms . 11 S~anding crops of fish do net ne cessarily bear a close 

r e l.n.tionsh :..p to fish production out us ucll y the standing crop is t he only 

av ail able estimate of fish p rod"t:.cti on in a body of water ( Carlander, 1955 ) . 

The estimat ed standing crop i n pounds fo r t he three lakes are as follows : 

Es timated 
Es timated Total Estimated Standing Pounds 

Lake Pounds Killed Per cent Kill Crop Per Acre 

West 1'urk 4800 32 . (i ll+, 724 245 

Sast Turk 0800 LJ_ . 8 21, 053 231 

Lower Scot t 9900 ss .1 17, 039 l J L 

Saddle ?LOO 18.5 L.o, ooo 138 

The estir1ates are based on the r esults of the ratio sanpling r,ethod 

of est i r1ating t he percent kill. 1Uthough this nethod has n any weak 

points, the cs t i r.,a tes are not 1w..rf: aso~ablP- f er inte rr.:.ediate to hard 

(1'1 . 0 . alkali nity 50- 150 p . p . ,n .; over 1)0 r, . p . r.: . ) wam water l ates in 

t he southern part of t he state . The standing crops in ~cunds per acre 

are considerably hi r,her than thos e r eported 'oy Jail (19L6:;) . Ball 

(op . cite) found t hat t he avcrace standing crop in ponds pe r acre for 

"bass- t ype " lakes fo r the state of Michig2.n was 81.J) . 

The estimated standing c rop for Saddle Lak e is probabl y low as 

only 50 percent of the lake was sampled, and mu ch of this area was 

shoal with c l ean sand bcttom. 
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The se data show U-sat these lakes can and do support large fish 

populations which if properly managed could provide much sport fishing. 





SUHHARY 

Of all the methods used to control stunted panfish populations, 

poisoning and water drawclovm have been the most successful. Complete 

poisonin6, although a CQfficult goal to attain, gives the fisheries 

mc111ager a controllable starting point i n his efforts to produce t he 

mos t desirable fish. A similar situation :nay 1-:>e created by t he drain­

ing of a pond or lake. 

Partial poisoning has one main drawback, the evaluation of the 

poisoning. Today, as in the p2st, age-growth studies are the criteria 

on which the efficiency of the poisoning is based. The age-growth 

method has been used for the lacl, of sometJ1ing more comprehensive. The 

lack of a coF1prehensive study was large ly due to inadequate sa'Tlpling 

techniques. 

During the su..-nrne r of 1956 two methods were tried in an effort to 

detect what had happened to different segrnents of t he fish populations 

upon being partially poisoned with rotenone. Comparative netting with 

trapnets and ratio s@npling of marked fish both proved inadequate due 

to lack of proper sampling. Insufficient netting before and after 

poisoning failed to establish a larce enough sample to make results 

reliable. Biased pickup plus insufficient sa.nipling gave questionable 

results for the ratio sampling estimates. Because each of these methods 

requires much time and effort, it seems likely that their use will be 

limited to research rather than management practices. 

The proper use of the large seine as a sampling technique holds 

great promise in attempting to evaluate partial poisoning as a control 



me a s ure . ;.[:;.th t he l a r ;;c sci:--ie ., wh i ch t.:.:J:,-2s fai r l y r eprs se:i.tclti'."e SiJj,,pl e s , 

ac:c.'::.. tion, se c.le sa,,1 pl e s for CO !;.CUr r e nt 2.r:e- c;r owt~:. s t udie .s Cd1 be r eadily 

tal~en . 

T::e lar ge s e i·'le : r, :1.o t a panacea but a sa.,pling to cl. I :u ch ~~csear ch 

is .s t ill r:~ 1:c: ;; ,:: 2.r:,0 on suc:c subjects as pr ec:2.t o r foo c'. pr o.i ?r c :ice , p1·e .. a tor -

a mor e intelli r;e'1t , 'c!J1J./ :ccment pr o c r am f or :rar :-: ~rate r l akes i s .forth c o:-ni '.lg . 
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TABLE I 

ESTil-lAT:SD HUMBER OF TmCAPI'lffi.ES FOR SADDLE LAKE 

:'.'h.imber of Recaptures Total Estimated Estimated 
;aarkcd in 11.5 barrels total percent 

Srecies fish barrsl.s picked up recaptures kill 

Bluegill 701 4 62 22 J.l 

Pwnpkinseed 1(56 21 62 113 21.i.7 

Black 
crappie 85 2 62 11 12 .? 

Yellow 
perch 135 s 62 liJ 31 . 6 

Warmouth 77 6 62 32 LQ .5 

Lake chub 
sucker 131 J 

.,,., 
O t:. 16 12.2 

Golden 
shiner 160 l 62 5 3 .1 

Bullhead 105 13 62 70 66 .6 

Largemouth 
bass 49 () 62 43 G7.7 u 

i3owfin 5 62 

Carp 1 62 

Spotted gar 2 62 

Hybri ds 2 62 

Grass 
pickerel 1 62 

Total 1910 66 355 13.5 



Pou..r1ds 
in 11.5 

Species barrels 

Bluegill 388 

Pwnpkinseed 105 

Yellow 
perch 

i}olden 
shiner 

Black 
crappie 

Lake chub 
sucker 

ifar:-~ou th 

Grass 
pickerel 

3ullheacl 

Bowfin 

Large1'1outh 
bass 

Spotted 
gar 

Carp 

~Jorthern 
pike 

Total 

95 

67 

22 

159 

133 

') ') 
,_,:_ 

127 

J.5 

182 

4 

Totctls known 

T_;.\BLE II 

Total 
barrels 

picke ci up 

62 

62 

62 

62 

62 

62 

62 

62 

62 

62 

62 

62 

62 

62 

62 

Estimated 
total 
pounds 

2095 

567 

51.3 

J62 

119 

859 

71 0 
.J. 'V 

119 

636 

19 

22 
.'<. 

285" 

NU?.nber 
of fish 

per pound 

14.7 

12.2 

(' / 
;; . ':) 

11.0 

6.1 

8 .2 

8.6 

.5 

2 .1 

1.0 

.06 

.3 

47 

Estimated 
total 
n.w:1ber 

...,0 " 00 .> , o 

6, 900 

4,900 

700 

7,000 

10,700 

1,000 

2,300 

11 

2,100 

22 
" ~ .. 

19 

* 10 

70,500 
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Figure 1. Saddle Lal :e - Growth Ra:-e of Gl ne :Zills 
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TABLE III 

ESTTI1ATED NUMBER OF RECAPTl,'RES FOR LCM.ER SCOTT LA .. '<:E 

NTu---;iber of Recaptures Estimated Estimated Esti:na t ,~ d 
marked in 7 t otal total percent 

Species f ish ::iarrels b arrels r ro captures :-::ill 

.i:3luegill 70Li 18 110 2:3 6 t~o. ,j 

!?'~1:plc inseecl 2eu 24 110 374 1.;c . 9 

Large2•, :::-uth 
bass 32 (; 110 99 309 .3 

Black 
crappie 78· 6 110 ?9 126 . 9 

Warmouth 12 n o 

Northern 
p2..!,;:e 5 110 

Bul 7':1.ead 16 9 110 

Yel low 
perch 1 110 

Hybrids 7 110 

Gol d.en 
shi ner L1 110 

La!,;:e chub 
sucker 2 110 

.3owfin 'l 110 ,:_ 

Gr ass 
picker el 1 110 

Total 1305 )4 758 58.1 
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TABLE IV 

ESTil·lATED KILL OF FISH OVER 3 .5 INCHES IN LQT~R SCOTT L.AKE 

Pounds 
in 1 

Species barr el 

Pu."";J.ptinsee~ 15. 7 

Bl ack 
crappie 

Largemouth 
bass 

Yellow 
per ch 

Dull:1eac. 

Lake chub 
sucker 

Golden 
\ . si1::i_ne r 

1:fannouth 

Grass 
picker el 

Buffalo 

Carp 

Northern 
pike 

Bowfin 

Total 

15 .6 

o.s 
2 .1 

J.7 

1.2 

L.o 

5.2 

3.3 

Esti mated Sstim2.ted 
total total 

barrels 

110 

110 

110 

110 

110 

110 

110 

110 

110 

110 

110 

110 

110 

110 

l]OUTIQS 

1925 

1727 

1716 

55 

231 

1936 

165 

132 

572 

J,SJ 

154 

9900 

Nu"''":"lber 
of fish 

per pound 

21.4 

lL .2 

L..o 

J.9 

13 . J 

2.8 

11.0 

J0.0 

6.o 

0 .05 

0 .1 

.25 

.21 

Zstimateci 
total 
nurnber 

24, 500 

400 

6,700 

700 

600 

5, 600 

1,800 

12,200 

800 

22 

57 

91 

32 

9h,700 
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TABLE V 

ESTTI.,1ATED ;n.;HBEH OF RECAPTUPJ-:S FJR THE EA.ST BASE: CF TURI~ L..4SE 

Number of Re capture~ Estin1ated Estimated Estimated 
marked in 8~3 total total percent 

Species fish barrels b.::!.rrels rGcaptures l:ill 

Bluegill 1221 26 61 251 20.6 

Pumpkinseed 224 23 81 226 100.9 

31.ack 
crappie 1.59 2 Cl 16 10.1 

·,larmouth 118 3 81 32 6(i .6 

Yellow 
p8rch 88 6 81 S7 6L .8 

Lare;emouth 
bass 41 13 21 lJO 317 .1 

1.vhite 
sucker 17 1 21 " 47.1 C 

BuJJJ1ead lOh 10 81 97 93 .3 

Longear -.; 

sunfish 22 2 81 16 72. 7 

Northern 
pjJ;:e 8 81 

p • , .-ocK oass 7 Gl 

Bo1-lfin 8 Bl 

Green 
sunfish 4Lr . 81 

Total 1991 833 hl.S 
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TABLE VI 

EST:CJ\.TED KILL OF FISII OVER 3.5 I NCHSS E J THE EAST i3ASIN OF TURK LAKE 

Pounds Estimated Estimated Number Estimated 
in 5.3 total total of fish total 

Species barrels barrels pounds per pound rn.nnber 

Bluegill 219.25 El 3355 24.1 80,900 

Pumplcinseed 78 .25 81 1197 5 . 2 6,200 

Largemouth 
bass 115.0 31 1760 6.5 ll, 400 

Black 
crappie 48 . 75 [ l 746 lb5 10, 300 

Yellow 
perch 40 . 75 Bl C,23 lJ . 7 n, 500 

Warr:l01l th 19. 75 Gl 302 16 . 7 5, 000 

.3ulL'-1e3.d 23 .75 21 363 r.; ), 
~· ..... 2,000 

northern 
pike 14.50 81 222 .5 100 

Jowfin C75 Gl 103 .4 40 

1tlhite 
sucker 10.0 21 1)0 1.6 200 

Total esoo 125,100 



TA3LE VII 

ESTD1ATED NUMJER OF RECAPTUP.ES FOR TEE ':JEST R~SIN OF TUF.K 1.AI(E 

NUI'lber of Recaptures Total Estimated Est i :nated 
marked in 10 barrels total percent 

Species fish barrels picked up recaptures kill 

Bluegill 453 26 1.6 117 25 .8 

Pumpkinseecl ·. 266 34 1.6 153 37.5 

Green 
sunfish 16 1 45 ,., 

31 . 2 :> 

Longear 
sunfish 7 45 

Wannouth 19 1 L6 5 26.J 

Black 
crappie 79 45 

Yellow 
perch 53 3 45 14 26.4 

Largemouth 
bass 24 2 45 9 37-5 

Northern 
pike 9 1 45 r' 55 .5 :> 

White 
sucker 51 2 45 9 17.6 

Bullheads 71 7 45 32 h5 .o 

Rod<: bass 4 45 

Bo1-Jfin 3 45 

Hybrids 12 45 

Common 
shiner 1 45 

Carp 1 45 

Total 1069 34.9 32.6 



TABLE VIII 

EST:C-IAT~D KILL OF FISH OVER 3 .5 INCHES nr THE :-JEST BASIN OF TURK LAKE 

Pounds Total Es timated Number Esti::n.at r: d 
i n 5.3 barrels total of fish total 

Species barrels picked up pounds per pound ~T1..m.~ er 

Bluegill 260 .0 L5 2210 Jl.i . 9 77, 100 

Largemouth 
bass 29 . 25 45 248 8 .1 2, 000 

Pumpki nseed 92 .50 1.i:5 
r-, , ..... (' ,o --.: 20 . l 15 , -300 

Yellow 
perch 2.6 . 7-5 l_i5 738 23 . 3 17, 200 

Dlack 
crappi e 24 . 25 4) 207 12 . 5 2, 600 

~-Jhlte 
sucker 13 . 0 4) 113 1.7 200 

Warmouth J0 . 25 45 256 L_; . 7 L1_, 300 

Bullhead 24 . 0 45 203 4.0 800 

Horthern 
pike 2. 75 45 23 22 . 2 500 

Total 4800 120, 500 
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" 

< ( 

Species 

Bluegill 

Pu.'llpkinseed 

,~:· Blaclc 
crappie _ 

• . " \ ' .-.: . 
· :. ·,• Largemouth' 

,, 
· ~~ ·~ 
,.,, 

,., 

bass 

,:.-:_ Northern 
·:, ·- ·. pike' 

Yellow 
perch 

:Bullheads 

Wannouth 

Bowfin 

·· ·spotted 
.. gar 

n ' ,( I • 

~·!d;, ~·:. l :· ~:, • • ' 

"<i ,:, ·: ,)•{hi te , · " 
.: · sucirnrs 
~ti . , . • 

Hybrids 

_Total 
~ ~ ~ !._ , ! 

P~rcerit , .. 
Reduction 

., >'. 

Saddle 
Lake 

B A* 

861 170 

33 20 

20 18 

1 

113 

L. 

3 

1 

1 

Jq _ 

0 

1 

1 

Lower 
Scott ' 
.Lake 

B · A 

129 

75 

. 45 

17 

4 

137 , , 

1 

79 

38 

43 

11 

2 

0 

~ ~· ~ . .., 
'' 

Turk 
Lake 

B A 

14 

1~ 

59 

25 

,0 

5 

56 

2 

2 

24 

0 

5 

3 

1 

2 

2 

0 

3 

2 

0 

2 

201 24 

88.06 

Turk 
Lake 

East Basin 
B A 

10 

7 

41 

10 

0 

1 

23 

2 

2 

6 

2 

1 

0 

2 

2 

0 

2 

0 

2 

0 

107 11 

Turk 
Lake 

West Basin 
B A 

L 

7 

18 

15 

28 

0 

18 

0 

3 

2 

1 

0 

0 

1 

4 

0 

94 13 

86.17 

if'I3 - . Before poisoning; A-- :-: Mter poisoning. 
H1"rom trapnets fished .1.ns{de and outside the poisoned areas. 
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