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Abetraot 

When derri1 root wa• applied to the warmer surt'&ce waters ot 

two small trout lakea, oompa.ratin.ly little seemed to penetrate to 

the colder, deeper water. Apparently the perch, rock bass, ancl 

largemouth black ba■1 were destroyed, with very alight damage to 

the trout population. Study ot the poisoned f'iah yielded inform• 

tion on t1ah populations e.nd on habitat selection. The method ot 

selective poieoning is suggested aa a meana ot ridding certain 

trout waters of undesirable species of fiah. 

Introduction 

· Worker• in :t'1eh management are recognising more and more that 

nany bodies ot water might be of gr•ter w.lue to the sport t1eher­

ma.n if populationa of certain undesirable fish were destroyed (Hubbe 

and Eaohmeyer, 1938). These tiah may be predators, auoh as gars or 



dogi'ishJ they may be coarse fish, suoh as carp or goldfish, held to 

be of little value, and possibly detrimental to game fish because 

of competition for foodJ or they may be fish of game species, whioh 

are out of place ecologically, as perch, rock bass and largemouth 

black bass u.ro i n certain northern trout l akes. 'rhese warm-water 

fish generally make a poor growth in oold waters. If present in 

large numbers. they nay be of distinct hann to the trout, beoause 

of food competition and possibly by t heir destruction of trout try­

and f inr;erlings. 

Often these objectionable fish, of one kind or another, are 

species that have been introduoed, in well-meant, but mistaken, 

atte::npta to improve fishing. Once the harm is done, usually it ia 

difficult to undo. If the body of 'Water ia small, it is sometimes 

feasible to destroy the existing tiah population, and to start over 

by restocking with desirable species. Usually such methods aa 

seining, dynamiting, and spearing have not proved suoceHt'ul in 

killing all of the fish. Some small ponds oan be drained. However, 

by far the most generally eff~cient method thus far devised is the 

use of some kind of tiah poison. 

In one of t he first attempts to eliminate by poison an UllW8Jlted 

population of fish, copper sulphate fflLS ap~lied to a lake in 

Vermont, and a large. but not entirely complete, destruction ot 

fish was effected (Titcomb, 1914). In more recent years many lakes 

and ponds have been poisoned, some of them quite suooesstully. 

Copper sulphate ha1 been used with to.irly good results in NoT& Scotia 

(Catt, 19.34J Smith, 1935, 1938). In Michigan ( Esohmeyer, 1937, 1938), 
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as well as elsewhere, many lakes have been poisoned with derris root. 

One advantage of derris over copper sulphate is the much smaller 

deatruotion of fish .food organisms (Leonard, 1939J Smith, 1940). 

}ihere the :size of t he body of wa:cer or s ome other .factor render• 

i m.praoticable the complete destruction of a fish population., an 

effort ot'ten has been made to eradicate or control undesirable species 

of fish 'Without killing the more desirable ones present. Variou■ 

methods, such as spearing , netting , and destruction of young fish, 

have been used., but usually with little effeot. In certain locali• 

tiea in t he southern po.rt of the United States, control of gars by 

the use of eleotrio shook has been tried, with soL1e degree ot 

succ••• (Burr, 1932). 

Probably ti1e first reported experiment in using poison to kill 

one kind of fish in a lake, while apari ,- g the other fish, is that 

being performed by Stillman Wright at F'ish Lake, in Utah {Davis, 

1940). In this laka the Utah ohub, which is thou,;ht to be detrimental 

to the brook trout, is killecl in large numbers b:; the &pplioation of 

derris to the shoal water at the time of year when the chubs &re 

congregated there in large numbers, to spawn. The trout, being 1n 

deeper water, are little affected. 

In the lakes w1 t h l'lhioh the present paper dee.ls, derris was 

used in an attempt to destroy the :rJ.sh. E.eeause of the small amount 

of poison used in proportion to the depths and volumes of the lakes 

and because oi' low MLter te:npere.ture, the kill wa1 not complete, but 

'Ml.a confined to those portions of the lakes in which the poison 

occurred in lethal conoentrationa. Certain f'iah undesirable in trout 
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lakes, namely rock bass, peroh, and lar~emouth black ba88, apparent­

ly were destroyed entirely, with only a small kill of trout. 

P.dva...'fltages ot her than tholle of a tlirect management nature nay 

accrue from killings of fish populations. As in the present instance, 

a study of the specimens killed ma.y furnish information of value 

regardi ng fish populations, growth, ha bitat selection, and migrations. 

Ia.ke1 Treated 

Two small lakes and a. pond on the estate of R. F. Grant, near 

Vanderbilt, oteego County, Michigan, were treated w1 th powdered 

derris root on August 15-17, 1939, by a tield party ot the Michigan 

Institute tor '1.eheriea Researoh. Kr. Grant turn1.shed the derri• 

used in poisoning these lakes, ae well aa board and room for tour 

men tor several days, and in all other -.ys cooperated with the 

Institute in performing the work. 

Berry Lake has a suri'aoe area of 17.8 acres, and Pit1ek Lake 

an area of 6.2 acres. In e&oh lake the maximum depth is slightly 

over 50 f'eetJ there 11 an abrupt drop-off, with little shoal areaJ 

and the bottom oontains considerable marl. Ground seepage and 

several small spring-fed streams supply the lake. 

Connected to Fitzek La.kc by an open channel about JOO feet 

long, 1B a small body of water, known as Pond 4, with a surfao• 

area of 1.6 acres, and a maximum depth of about 10 feet. The 

bottOII\ consists largely ot muok, and supports a :fairly dense growth 

of rooted aquatic plants. Pond 4 drains into Ferry lAlce, but a weir 

prevente the passage of fish trom this lake into the pond. 
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At the time of poisoning , the lakes c rmta.ined rock bau 

(Ambloplites rupestris), largemouth black bass 1~ aalmoides) 1 and 

yellow peroh (Perea tlaveacens). as well as rainbow trout (Salmo 

gairdnerii irideus), brook trout iSalvel~ fontinalia), and brown 

trout (Salmo truttat• Some years ago lake trout (Criativomer 

n&m1Lycush) had been introduced, and at the time of poisoni ng a rn 

were present in Derry Lake, and possibly a rew in Fitsek Lake. 

Suckers ( Catostomus !!. commeraonniii were fairly abundant. Other 

species of fish present in one or both lakes includsd the pUlllpld.n• 

seed (LeE<?mia gibboaua) 1 creek ohub (Sem.otilus atramaoulatua), 

mud minnow {Umbra 11.mi) 1 blunt-nosed minnow i!!l,borhplohus not&tu•l• 

brook atioklebaok (Euoalia inconat&na),. Iowa darter (Poeciliohteya 

exilia), barred killin.ah (Pundulus diaphanua menona). golden 

shiner {Notemigonu.! orzsoleuoa■ auratu•l, and brook lamprey 

( Entoaphenus ~tteniij • 

Applioa.tion of the Poiuon 

On the morning of August 15, 1939, approximately 175 pounda 

of powdered derris r oot (5 per oent rotenone content) were put in 

Fi t1ek Lake. The material was mixed with 'R.ter to form a very thin 

suapension. whioh was poured onto the surfw.oe of' ths lake f'rOlll a 

motorboat. The boat was run in a orissoroas pe.ttern, so that the 

lake's area was rather uniformly covered. During t he following 

four days the dead f'ish were nearly all recovered from the margin 

or the lake. 
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Pond h received a small amount oP derris r oot in t he overflow 

from Fitzek .Lake, plus an a 11plica.tion of 10 pounds on t he a:rternoon 

of August 15. The dead fish from t he pond also were pioked up. 

On August 17, about 350 pounds of powdered derris root were 

a;)plied to Berry Lake. Because of t he bru11hy shoreline and abrupt 

drop-of f'. no a.tte,~tpt l'iaS made at a complete recovery of the fish 

killed in t his lake. 

It was not detennined to what extent the poison penetrated t he 

lower depths of water. However, a relatively very small number ot 

suckers and trout, which presumably were in the deeper 1'1lter or at 

t he mouths oi" spring tributaries, were killed. Not only is derria 

much less effective in colder 1111.ter (Leonard, 1939), but it probably 

does not reach t he lower depths in any Yery ll.})preoiable amounts. 

It is likely that a thennooline prewnts the penetration of the 

poison to the deeper water. 

The concentration of derria used therefore may be computed in 

two ways. Following t he usual procedure, the weight of derria may 

be divided by the total weight of water in the lake. givi ng the 

theoreti.oal conoentration if t he :material were diatri ·ou:~ed uniformly 

throughout the body of .,,...ter. However, since moat of the derri■ 

presumably ~li:din the upper layers of water, probably a 1nore 

accurate method would be to oalcub:te tho oonoentration, assuming 

uniform distribution above some arbitrary level (in the present 

oaae, 20 feet). On t his basis, the following com.para ti ve t heoretical 

oonoentrationa are obtainedc In Berry Lake, 350 pounds of derria 
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root wo1.lld r;ive a. concentration in the to-cal water volume of 0.27 P•P•I!l• , 

or in the volume above 20 feet of o.L4 p.p.m. In Fit&ek Lake, 

175 pounds of derri s would be equivalent to 0.35 P• p.1n. in the total 

volu.1ne, or o.62 p. p.m. in the volmlle above 20 feet. In Pond 4, which 

is all shallow, t he 10 pounds of derris used would yield a concentra­

tion of 0.56 p.p.m. for t he entire volmne. The lake volume• were 

001,rputed from depth-oontour maps, based on soundings made through 

the ice in the winter. 

Fiah Killed 

No attempt waa ma.de to count the f:l.1 1.1 killed in Berry Lake. 

Large numbers of rook baas and perch were destroyedJ &lso rany la.rge­

mouth black bass and a fffff auokera, as well as misoellaneoue number• 

of various forage fishes. No dead trout were found. 

Table l enumerates a.11 of the fish which were pioked up from 

Fit&ek I.Ake and Pond 4- It is probable tha.·t a nearly oo:mplete reoo,,_ 

ery of dead fish was ma.de, for very f<JW were observed on the bottom, 

whioh -was olearly visible at depth.a to 20 i'eet. 

In viow 01' the result~ ot later netti11t:; ;)perations, to be 

deaoribed below, and because the pond is amall and shallow, it aeeu 

highly probable that all of the .t'i sh in Pond 4 suooumbed, with the 

poi.sible exception of sone mud min11ows or other suall apeoiea. It 

eeama likoly that all or nearly all of the pumkinseeds, rook bau, 

largemouth blaok baas, and ?eroh in Fitzek and Berry lakes were killed. 

It ia believed that only a small proportion of the auokera and trout, 

and possibly of the creek ohuba, were affected. It is not known haw 

complete lff.s the kill of the mall species of fish, but it ia possible 



Table 1. F:i.B h Heoovered f rom Fitzek Lake and Pond 4 

Speoi•• 

Rook b&aa 
Largemouth black base 
Yellow perch 

Subtotal■ 

Brook trout 
Common sucker 
Goldeu shin11r 
Creek chub 
Blunt-nosed minnow 
Mud minnow 
Sticklebaolc 
Iowa darter 
Killif1ah 
Brook lampr_,-

Rook baa■ 
Largemouth blaok b&ea 
Yellow poroh 

Subtotal■ 

Brook trout 
Rainbow trout 
?untpkinseed 
Car.non sucker 
Golden ehiner 
Creek ohub 
Tilunt-nosed m.innow 
Mud minnmr 
Sti ckleb&ok 
Iowa darter 

Tota.la (Pond 4) 

Number■ 

F1.t1ek !Ake 

632 
197 
398 

1,227 
12 
40 
22 
lS 

h,082 
286 
19 
61 

1 
1 

Pond 4 

688 
17) 

~ 
4 
l 
4 

271 
11~1 

W3 
50 

1,678 
.34 
27 

3,366 

'fotal weights, 
pound• 

36.6 
25.7 
28.4 

90.7 o., 
11.6 
1.4 
0.2 

12.6 
1.9 
0.1 
0.1 
••• 
••• 

42.2 
12.9 

Wl:½ 
1.1 
0.5 
0.1 

70.2 
9.5 
4.6 
0-4 

10.6 
0.1 
0.1 

1at.t 
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that t ho p:ircentages were i'a.irly large, since most of these i'ish 

would have been i n shallow 'Water at tho ti.ma of poisoning. 

Therefore, in consideri ng Table 1, it ma.y be assumed that the 

numbers and weights of fish from Pond 4 represent fairly accurately 

t he aetual nu.mbers and weights present in the pond at that time• 

Likewise, the fi gures for rook bass, largemouth black bass, and 

peroh from Fitsek Lake probably are substantially oorreot value• for 

these fish in the lakeJ the values for suckers and trout are not 

(as these fish were taken in subsequent netting)J and those for the 

remaining speoiee are doubttul. Therefore, for this lake, total■ 

would be somewhat meaningless, and hence are omit ted from. the table. 

The subtotals for the three tirat-named species are given, for 

purposes of compariaon 'With Pond 4. 

It is of intereat that at the time ot poisoning the pond, even 

though 1 t ia much smaller, contained more total pound.a of rock b&sa 

and perch than did the lalc•• and of rock b&aa there was a larger 

number in the pond. A.pp&rently at that time the condition• in the 

warmer. more shallow, pond were more favorable to these three fiah•• 

than were those in the lake. 

Furthermore, very many more mud minnows and golden shiner■ 

were taken tro."-1 Pond 4 than from Fitaek Lake. Possibly some mud 

minnows in the lake were not killed or were not recovered, but it 

is presumed that most of t he golden shiners in the lake were in the 

shallow water at the time or the poisoning, and therefore probably 

were killed. Thus it seams that there was a decided preference on 

the part of the golden shiners for ecologioal conditions of the pond. 
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On t he othe r hAn..d, t he blunt-nosed miimow was much more abundant 

in t he lake t han in t he pond . This fi sh is known ·t o favor water• 

wi t h scanty VOGeta.tionJ and the v e;~etat ion i n the l !l.ke was q·,11 te 

sparse in compe.rison with that in the pond. 

Effeotiveneaa of t he Selective Poisoning 

Three 125-toot gill net s, of :mesh graded from l 1/2 to 4 i nohea 

atretohed measure, were fished in Berry Lake during the night ot 

August 18-19, 1939, about JO to 40 hours after t he derris root had 

been put into the lake. These nets took only two small paroh, one 

brook trout, and a.bout t hirty suckers. 

From Ootober 16 to October 18, 1939, a total of ten individual 

overnight seta of the aame t ype gill net was made in Berry Lale•• in 

addition to one aet of a small 1.yke net. Altogether, several suokera, 

thrM brook trout, two brown trout, and two lake trout were taken. 

During the aame period, three gill-net aeta in Fit&ek !Ake yielded 

tour rainbow trout, three brown trout, one brook trout, and several 

auckara. One gill net set overnight in Pond 4 took no fish. 

During the night of July 1-2, 1940, two gill nets of the same 

type and one tyke net were fished in Berry Lake, and two gill net• 

were aet in Fi tsek Lake. A fflW auckera were the only .fish taken in 

Berry Lake, and the nets in Fit&ek Lake yielded ten brook trout, 

one rainbow trout, one brown trout, and a few 1uokere. 

Exoept for the two perch that were taken in gill nets shortly 

arter the poisoning , no peroh, rook baas, or largemouth black b&81 

have been taken in either of t he lakes or the pond since the poisoning, 
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nor have fish of t hese species bee:::. ob servea in several oa.reful 

inspectj_ons of shoal a.reaa. Aypo.rently t : .. \c f istt of' t hest:t three 

speoies were Et.lm.ost entirely, if not entirely, eliminat od by the 

poison. 

'l'hus t he partial poisoning of Berry and Fi tzek lakes aeema 

to have been rather succeuful. It is believed tha.t t his mf.•t hod ot 

killine; a seleoted ps.rt of che fish population of' a lake will become 

a very use~~l tool in fish ma.nagement, particularly in certain 

trout waters which are now overrun with warm-water !'ish. If a lake 

is of sufficient depth that a definite segregation of the two type■ 

of fish occurs. 1 t appeara to be feasible to destroy the warm-water 

species largely or oompletely without doing serious damage to the 

cold-water fishes. Experiments aro planned to determine ~ore pre­

cisely the depth preferences ot n.rious fishes, and the effect ot 

atrati.f'ication of t he \fll.ter on the dispersion of powdered derria 

root. 
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