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SC;:ISTOSO!lA DERMATITIS ("SWI'!1tFRS TI'CH") VNEfTICATION 

Ce J. De Brown 

The present ~ajor outbreak of "awim:nera itch" in Uichi0an includes the 

territory north of Houc:hton Lake into the southern pert of the Upper Peninsula. 

Ce.sea are not confined to the inland lakes but have been prevalent along 

the stores of Lake N.dohigen !'rom Ludington i:;o the r;tro.its. 

The high incidence thia year is probably due to a. favorable season 

which is reflected in a large snail population. There is no question but 

what this parasite occurs each season but usually in less abundance. Part 

of the present notice is the result of advertising and recognition of this 

dieease. 

The life history of this schistosome is fairly woll known except for 

a knowledr;e of all possible final hosts• These• however• probably always 

occur in some aquatic bird aa the &1111 or duck• The eggs from the adult 

achistoaome reach the water through tho feces of these birds and hatch into 

miracidia or small motile larvae which penetrate into certain snails. In 

the snail these larvae undergo changes giving rise to eporocysta (sac like 

reproduoti ve stares ) , which in turn produce millions of cereariae ( another 

motile larva) whicl': penetrate frmn the snail out into the water.· 

It is the cercarin. which produces the "itch" by penetrati ~,~ the skin 

of hu:man beinrs. In order to complete its life history oeroariae must 

penetrate into the duck or GUll. 



-2-

Since man is not a favorable :f ina.1 host the la.nae die soon after 

penetration. The itching results, first from substances secreted by the 

penetrF.ting larvae and second from the body's reaction to the dead or{ianimrt 

in the sldne 

Ae yet no satisfactory treatment 1B 1'..nown. Otten relief may be had 

by keeping infected parts of the body cool and b~, application of lotion.a 

which temporarily relieve the itching. It takes several days to recover 

from these penetrations. 

According; to Dr. w. w. Cort, all people are not ausoeptible to these 

attacks. About 20 per cent of those subjected to the parasite experimentally 

failed to ahow any reaction. 

Biological Information 

1. Five different lr.inds of ceroaria.e are known to produce dermatitis in 

man. 

2. These cercariae use the following species of snails !"or intennediate 

hosts. others rnay be diaoovered later. 

L;ymn9:ea statna.lis appresaa 

L~ea stagnalis pera:mpla 

Lymnaea reflo:xa 

L,innaea J!lustrie 

Lynmaea (stagnicola) 8lllarg1nata angulata 

Ll1!!1aea (stae;n;icola) omarginata conadensie 

?hysa r.r::ipa elliptica 

I'hyso. parkeri~ 



3. While six different kinda or snails carry the dermatitis produoinr; 

cerca.riae, only two of' them are cona1Ionly found on bathinG beaches. 

These are Leaea (stagnicola) emarginata aneilata and oana.deneia. 

The habitat of these two snails ia alru0at identical with the desirable 

bnthinr. beaches in upper Michigan. 

4. The relationship between the parasite a.."'ld the snail is one of long 

sto.nding end of such a nature as to produce huge numbers of cercariae 

without serious damage to the snail. 

6. Individual snaile shed cercariae over a period of' from 2•5 weeks, in

suring the presence of pe.raeites in the water ea.eh day during late 

June to middle August and often later .. 

6. Dr. Cort found that most cercarie.e emerge from the snails early in the 

morning, i.e., between 4 and 7 e..m. Thus early bathers are generally 

most o:ften atf'eoted. 

7. The oorce.riae when once shed only survive tor a. pc➔ riod of 24 hours or 

leas so that a new crep is produo ed ee.c h day• 

a. The habit or bathers to drJ orr in the sun a.ids the larvae in penetrat

ing. ·they have an added opportunity for penetration b:r pushinc; against 

the surface film. Many bud case8 ooul,l be avoided 'by instructing 

bathers to wipe dry im;-,.ediately after cominr out of the water. 

Control Y-easuree 

!my control measure which is to be of consequence must be toward the 

local eradication of one of the essential hosts. Since it would not be 

practical to atterrpt the destruction of aquatic birds the only alternative 

is in t.he control of snails inhabiting:_ the be.thinp: beachea. 



Very little information is available concerning possible snail control• 

In very limited areas a considerable reduction can be attained by hand 

picking. This is next to impossible over large areas. 

The effeot11 ot copper sulphate on aquatic lite ha• been studied under 

certain limited condit 1.ona. It is ·znown that 1 ppm. of CuS04 will kill 

snails when this concentration is maintained for several hours. It is like• 

wise known that aquatic plants (botp algae end flowerinc plants) are killed 

by similar copper sulphate treatments. Fish and fish food organiama a.re 

likewise very sensitive to poisoning by these treatments. 

It is not known whether aquatic animals exhibit a degree of sensitivity 

to copper sulphate poisoning and if so whether or not it would ue possible 

to poison one for.mot organimn without destroyinh the others • 

.An experiment we.a undertaken at Interlachen Htate Park on Duclt Lake 

durill{f: the first week of August 1938 to test out the feaaibility of poison

ing snails by copper sulphate. 

The bathinp: beach in this area is very extensive, being several thousand 

feet in. length and the present experiment had neoeesarily to be confined 

to 600 feet of the beach adjacent to the main dock. 

The beach wu exruriined to determine the abtm,ianae a.nd extent of the 

host snail - LYl'Dll;8:e& (stagnicola) emarginate. ancula.ta. It was found to be 

extrer~ly abundant and inhabited t~~ shoal out to about 5 feet in depth or 

a distance of about 250 feet. 

This shoal we.a nlso iLhabited by many rridres, burrowinr; muyf'lies and 

clam&. 

Several schools of rnir~ows EL?tc: e. considerable nw:nber of 2-ineh base 

w~re observed around the dock. 



A few • ouncs oC copper sulphate cryst&ls were scattered over e. sll'l8.ll 

area near the dock. The wind wo.s alonr shore and carried r:~o&t of the 

solution away. '.ie waited until the follovrinr morning when the lake was 

perfectly calm and then added the 400 pounds of cryotals (aiz.e range l/4 

to 3/4 inch) over a length of 500 feet. 

The concentration in parts per million was computed as .follows: 

Length of shore line treated• 500 feet 

YJidth of' shoal treated • 250 .reet 

Average depth • 2 l/2 feet 

500 x 250 x 2 1/2 : 312,500 cu• ft. of water in area treated. 

312,500 x 62.5 • 19,531,250 lbs. of water. 

Four hundred pounds oi' copper sulphate were used. This would be ap .. 

proximately 20 parts per million b:, weight. 'tliis is assuming no dilution 

f'rOJn surrour,dinc water or the rer10val by organic matter wl1ich must have 

rapidly decreased the concentration. Please note this figure is dif:t'erent 

f'rom tho one 1 f;uve you in the oi~f'ice. 111". John riller figured it at 

10 ppm. and I didn •t figure against him. Am I ric;;ht or is he? 

Results of Above Treat~ent 

1. 1:'0st of the snails c"ntract,ed rnr into their shells soon after 

the application of the coppr,r sulphate. As a result tho subseque:nt &otion 

0£ the wnves caused the~ to be collected in pockets neur shore. considerable 

slime was secreted b;y the snails ~~ieh collected sand 6rains and debris. 

After 6-8 hours a co:: siderable number of tmaile were· dead and after 24 hours 

e.pproximntely 75 per cent oi' the snails appeared dead. Mney others ·while 

still alive were, inactive and slow to contract. A subsequent check ia 

beim: made to see how oor~pl«te the kill actually was. 



The al6ae in this area and ad,joininf beach waa completely destro:,red. 

Likewise many mi~[es and %!'.&yflies were found drifitinc toward ehore. A 

number of' minnow■ in a live box anchored to the dock died eoon after the 

first small application of the firet day. A ffllfl other dead minnows were 

observed along shore following the final application. 

'.i"wenty-four hours after application schools of minnows were observed 

again at the deck. Their reactions were norme.l 1n every respect. 

Conolusiona 

Th~ above experiment we.a carried out without proper kno,rledge o:f' 

conditions. "1:J::!" opinion is that while 1::0St cf the~ snails may be destroyed 

on a limited part of the bee.oh on lakes without doinr, serious damage to 

the :f'ish and their :rood oream.ama, it may under certain conditions be 

aerioualy danr:erous to itllo-.n- extensive treatment. 

It also appears logical at present that no trestw«nts should be 

applied during le.te spring nnd early summer when small an.cl. larr.;e fish nre 

concentrated on the shoals. 

All poisor.ing eboulc. be done under supervision and by permit, qpeeially 

:for the first year or so in order to avoid the expected dalr'Jtge to fish. 



Proposed. Investigation to neten,ine \'ihat Nietiioda 

Should be Uaed in Snail ·•radioe.tian 

I. Laboratort Experiments 

Ae A series of testa shoultl be carried out under oont!"Olled condition11 

to ascertain exactly what crmeentrntions are !teeded to kill 

snails. 

1. 'l'heoe tests shoulr1 be mr,de with eopi;>er sulphete end 

other toxic sul.)atrutcos to see w'nich is the r10st ef• 

fecti ve a.nd ·the leaet expfmSi ve. 

2. !,acertain whether or not a concentration oa:n b• main• 

tained in watera containi:nr even m1tall att-OU.rtba ot 

orranio matter. All of the snail im~.,st&d beachea 

he:ve soma or~~de mf.l.tter present• 

3. Deterr::ine wheth•r or not ooppor sulphu+;e, irritates a 

fish in the poison int proceas. If' so, do t•i eh swim 

mmy from local c{moentratlona? '?eats coul<' he at'ft 

up 1n a.qunria. 

4. ft.re large or Slllnll oryatnle nore e:rreotive or would 

it be desirable to dissol·,e the salt first? some 

met}.·,od should be used to toet the coneentrat ion at 

intervnls subsequent to tho npplioatlons of poiaone. 

5. Are se-,1eral tl09ses or lass concentration Moro ei'f'ective 

than one stron; ar,-;;lioation. Copp4'.lr suiphut.e is an 

accumulative poison to fish. r:xpoeure to stro~ con

Ott!~trations for short intervals does not kill the f'ish. 



Trout died in a stream nt a concentration of 2 ppm. 

when exposed to it £or 24 hours. 

II. Field Fxperimente 

With a knowledge or the reactions ot' aquatic organima to cuso, and 

other poison• under controlled conditions, some intelligent application 

can then be carried out 1n the field. 

A. The e..pplication of known concentration& to snail infested beaci.■ • 

Subsequent teste ahould be made to see how long a concezrtra'tiicm 

oan be w.aintained on a section of' beach. 

B. By thoroughly surveying a beach for fish and other aquatic life 

before the application of poison, during ·f;he application o~ 

poison a.nd afte1· the application of poison. same idea of the 

effeote of such a treatl'\Gnt and itA relation to fieh life can be 

secured. one or·rur survey parties m:ight be detailed to do this. 



Augu at 17 • 1938 

RF:ORT ON SCHIS1'0S01J.A DER?l..l\TITI;:, C'Jm, .. ,.,'. 'E1JCE 

AT D.mGLAS LAKE, PUC.UST 9• 1931 

In the afternoon of August 9, a conference vnus held ab the University 

of Miohir,an Biological ~,tation to deter.mine the 1:•ost advisable method of 

approach to the control of the scd.stosoc.;e eausine; "swimmors itch." The 

State Health Department was represented by Col. Rich and l~. John 1allel"; 

the Conservation De!-:e.rt,~1ent by c. J. n. Bt·own., and the Biolor;ice.l Staticm 

by Drs. Le.Rue, Cort c..nd l!o:t:ullen. 

T;r. Cort took the ltiad in tho discussion ane f)Ointed out; the presel".t 

status o:2 knowledge concerninf this parac11;e. He said that the Biological 

station had received many inquiries concerning reme<lial measures for its 

control. This he lays to the tact that they have exh", bited speoimens to 

camp visitor& each year a.nc.l undertaken to acquaint the public with it• He 

saya that in a few instances he reooir!IT!ended oopJ.'8?'" sulphate without rouliz• 

int it was illegal i'or laymen to use this chemical except by perrr.ission. 

Col. Riel indicc.ted that ·1,;:10 :iI~alth Depa.rtment was willini: to trurn the 

leM in the development of control methods and stated thut pa..~ of 

Mr. John Miller's th'!fl ooulc be devoted to this investigation. A discussion 

folfowed a..11d it was decided that, first• a man trained in biology would be 

more se.tisf'actor-.; and second, that if such a :man could be n:ade nvailabla, 

he should devote his entire time to the investigation. ed. Rioh promised 

to atte pt the appointnHmt of such a. man at the earliest date. 



It was the opinion of the goup that the Department of' Conservation 

should be represented by a biologist to look iu"ter the i'iGhcries interests. 

'IMs :mnn should work full time in cooptration with the biologist appointed 

by the Health Department. 

some of the. su: f'8Bted :methods of attack wtdre as follows 1 

1. Thorough laboratory teats with several likely chemicals to 

dtft9rwine tha1.r ef.Cact 011 snails• fish and fish food orcrmimn1 • 

Dr. Mc1mllen called the r,roup•s attention to recent work in 

stsrfioh oont:-ol t~,: t.be use of' oaloium oxide and said that 

he ha.d soL•>- oxpe:rime:t.;s underway to test its ei'feot on anaila. 

2. FXperbni:o~.nts 0~1 liirJ.ted 6\rea.s of be~1ches a:)::,lying the knowledge 

gained h:i• lnboratory experiments• 

3 • :r.:xperiment with the practioability of certain rr,ochanical 

:metLods of .snail .·umova.1. 

'!'hd conference ad,iourned the sa.."'le 8.'.l'ternoon. Col. Rich se..id that he 

t~1oug,ht the Departn:ent of Conserv-ai;ion wu.s gi vin[.:, the thi.ug too zwoh 

publicity, indicating: tJ:a.t the last mentioned depart:nent "lived on publicity 

anyhow.n 

IUSTITU'l'F FOR FISir-nrn:; Rf:f'. 1~ARCR 
A. s. Rana.rd, Director 

By c. J. n. Drawn 
Associate Aquatic Biologist 
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