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SCISTOSONA DERFATITIS ("SWI'LYRS ITCH") IVEaTICATION

Ce Jo De Erowm

The present major outbreak of "swirmers iteh" in IMichiran includes the
territory north of iloughton Lake into the southern pert of the Upper Peninsula,
Cases arse not confined to the inland lekes btut have been prevalent along
the shores of leke Michigan from Ludington to the Straits.

The high incidence this year is probably due to a favorable seasom
which is reflected in a large snail population, There is nc question but
whet this parasite occurs each sesson but usually in less abundance. 'Part
of the present notice 1s the result of advertising and recognition of this
dieense,

The life history of this schistosome is fairly well imowm except for
& knowledpe of all possible final hosts. These, however, probably alweys
occur in some aquetiec bird as tho gull or duck, The eggs from the adult
schistosome reaeh the vater through the feces of these birds and hatch into
miracidia or smell motile larvee which penetrate into certain snails. In
the snail these larvae undergo changes giving rise to sporocysts (sac like
reproductive steces), which in turn produce millions of cercarﬁaev(another
motile laerva) whicl penetrate from: the snail out into the water,

It is the cercaria which produces the "itch" by penetrati g the skin
of human beings., In order to complete its life history cercariae must

penetrate into the duck or gull,
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Gince man is not a favorable final host the larvee die soon after
penetration. The itehing results, first from substances secreted by the
penetreting lervae and second fram the body's reaction to the dead organism
in the skin,

As yet no satisfactory treatment is known. Often rellef may be had
by keeping infected parts of the body cool and by application of lotioms
which teuporarily relieve the itching, It takes several days to recover
from these penetrations,

Acecording to Tre. W. %. Cort, all people are not susceptible to these
atteoks, About 20 per cent of those subjected to the pafasite experimentally

failed to show mny reaction,
Biological Informetion

1, Hve different kinds of cerceriae are knowm tc produce dermatitis in
mA% .«

2, These cercariae use the following speeies of snails for intermediate
hosts. Others may be discovered later,

Lymnsea starnalis appressa

Lymmaea etagmalis persrpla

Lymnaea reflexa

Lymnsea pelustris

Lyrmeee (stagnicola) emarginata angulats

Lymneea (stagnicola) omarpinata canadensis

“hysa pyrina elliptica

Phxsa Earkerii
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thile six differenmt kinds of snails carry the dermatitis producing
cercarine, only two of them are cormmonly found on bathing beaches,

These nre Lymmeea (stagnicola) emarpinste anpuleta and canadensis,

The habitat of these two snails is almost identical with the desirable
bathing beaches in upper Yichigsne

The relationship between the parasite and the snail is one of long
standing and of such & nature as to produce huge numbers of cercariae
without serious dawmape to the smnail,

Individuel snails shed cercarise over a period of from 2«5 weeks, in-
suring the presence of parasites in the water each day during late

June to middle August and of'ten later,

Dre Cort found thet most cercarine emerge from the sneils early in the
morning, ie.e., between 4 and 7 amme. Thus early bathers are generally
most often affected,

The cercariae when once shed only survive for a period of 24 hours or
less so that & new crop is produced each day,.

The habit of bathers to dry off in the sun aids the larvee in penetrate
ing, They huve an added opportunity for penetretion by pushing against
the surface {ilm, Many bed cases ocoul:s be evoided by instructing

btathers to wipe dry im-ediately after eonins out of the water,

Control Veasures

Any control messure which is to be of consequence rust be toward the

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

practical to atterpt the destruction of aquatic birds the only alternative

is in the control of snails inhabitinz the bathing beaches,
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Very little information 1s eveilable concerning possible snall control,.
In very limited areas ea considerable reduction can be attained by hand
pickinge This is next to impossible over large areas.

The effects of copper sulphate on aquatic life has been studled under
certain limited conditionss It is mown that 1 ppm. of CuSOq will Xkill
snails when this concentration is mainteined for severel hours. It is like-
wise known that aguatic plants (both algae end flowering plants) are killed
by eimilar copper sulphate irestmentse Fish and flsh food organisms are
likewise very sensitive to poisoning by these treatments,

It is not lnown whether aquatic animals exhibit a degree of sensitivity
to copper sulphete poisoning eud if so whether or not it would Le possible
to polson one form of organism without destroying the others,

An experiment wes undertaken at Interlochen State Park on Duck Lake
during the first week of August 1938 to test out the femsibility of polson-
ing snails bty copper sulphate,

The bathing beach in this area is very extemsive, being several thcousand
feet in length and the present experiment had necessarily to be confined
to 600 feet of the beach adjecent to the main docke

The beach was exerined to determine the abumndanve and extent of the

host snail - Lyrmeea (stegnicola) emsrpinate anruleta. It wes found to be

extremsly abundant and inhabited the shoal out to about § feet in depth or
a distonce of about 250 feet,

This shoel wes nlso inhsbited by many midges, burrowing meyflies and
clamsg,

Several schools of minnows anc a considersble number of 2-inch bass

were observed around the dock,
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A few ~ounds ol copper sulphate crystals were scattered over & small
srea neer the doeks The wind wus alony shore end carried nost of the
solution ewsy, '€ waited until the following morming when the lake was
perfectly calm and then added the 400 pounds of erystals (size range 1/4
to 3/4 inch) over a length of 500 feet.

The concentration in parts per million was computed as follows:

Length of shore line trested = 500 feet

vidth of sioal treated 2 250 feet

Average depth s 2 1/2 feet

500 x 250 x 2 1/2 2 312,500 cu, ft. of water in area treated,
312,500 x 62,5 ® 19,531,260 lbe. of water,

Four hundred pounds of copper sulphate were useds This would be ape
proximately 2C parts per million b: weight., This is assuming no dilution
from surroundins water or the removal by orpganie matter which mst have
rapidly decreased the concentration. Prleese ncte thie fipure is different
frox the one I gave you in the oifices Mr. John ¥iller figured it at

10 ppme and 1 didn't Pipure apainst hims Am I right or is he?
Regults of Above Treatment

ls Utost of the sneils c.nirected far into their shells soon after
the apnlication of the copper sulphate. As a result the subtsequent aoction
of the wauves caused thew to be collected in pockets nenr shore. Considerable
slime was secreted by the sneils which collected sand rrains and debris,
After 6.8 hours a co:sidereble number of snails were dead and after 24 hours
approxinetely 7% per cent ol the snails appeared dead, Many others while
still alive were inactive and slow tc contract, A subsequent check is

beins mede to see how cunplete the kill ectually wes,
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The algae in this area and adjoining beach was completely destroyed.
Likewise many mi‘pes and mayflies were found drifiting toward shore. A
number of minnows in a live box anchored tc the dock died soon after the
first small spplication of the first daye. A few other dead minnows were
observed along shore followins the finsl application.

Twenty=-four hours after application schools of mirmows were cbserved

again et the docks Their reactions were normel in every respect,

{onoclusions

The sbove experiment was ocarried out without proper imowledge of
conditions, ¥y opinion ie thet while roet of the snails may be destroyed
on a limited part of the beach on lakes witlout doing serious dammpge to
the fish and their food organisms, it may under certein conditions be
seriously dengerouvs to ellow extensive treatment,

It also appears logical at present thet no treatments should be
applied during late spring snd esrly summecr vhen small and large fish are

concentrated on the shoals,

All poisaning shoulc be done under supervision and by permit, empecially

for the first year or sc in order to aveid the expected damage to fish,

INSTITUTF FOR FINF KIEL HRSIARCH



Proposed Investigetion to netermine What XNethods

Should be Used in Snail “radicetion

Ca Je i}a Frowm

I+ lLaborator: Experiments
Le A series of tests ghould be carried out under controlled eunditions
to ascertein exsctly whet concentrations are needed to kill
eneilo,

1, These tests shoul® be mcde with copper sulphete end
othor toxie substances to see which is the roat efe
feotive and the leszat expensive,

2. hscertain whether or not a concentration ocan b9 maine
tained in waters containing even swall aroumbs of
organic matter. All of the snall infested beaches
heve some organic matter present,

3« Teterrine whether or not copper sulphate irritates e
fish in the poisoning nrocess, If so, do {ish swim
ewey from local concemtrationat 7ests could be set
up in aquarisa,

4, Are large or small crvstels nore offective or would
it be desirable tc dissolve the salt firet? lome
motiod should be used to tost the cuncentrstion at
intervals subseguent to the applications of poisons,

fe Are geveranl dogses ol less concentration more affective
than one stron; application. Copper sudphate is an
sccumleative poison to fish, “Xposure to strons cone

centrations for short intervals does nct kill the {ish,
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Trout dled in a stream et s conecentration of 2 ppm,
when exposed to it for 24 hours,
II. ™leld Fxperiments
#With e knowledge of the reactions of aquetlic organisms to CuS8Q¢ and
other polsons under controlled conditions, some intelligent application
can them be carried out in the fleld.

A. The application of known concentrations to snail infested beacles .
Subssquent tests should be made to see how long a concentration
ocan be maintained on 2 section of beech,

Be By thoroughly surveying a beech for fish and other acuatic life
before the application of poison, duringz the application of
poison end after the spplication of poeison, some idea of the
effeots of such & treatment and its relation to fieh life can be

secured, One of our survey parties might be detailed to do this,
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fuguet 17, 1938

RETORT ON SCHISTOSOMA DERMATITIS COMNFUEWE

AT DIUGLAS LAKE, 2UCUST 9, 193%

In the afternocon of August 9, a conference wus held et the University
of 2ichiran Biological :tation to determine the rost sdvissble method of
epprouch to the control of the sciistosorme causing "swimmors itche" The
State Health Department wes represented by Col. Rich and Mr, John liller;
the Conservation Dsvartment by C. Je De Brown, and the Biolopical Stetion
by Drs. LeRue, Cort ond Melullen.

“re. Cort took the lead in the discussion snc pointed out the present
status o lmowledge councerning this parasite, He said that the Biologlecal
Station had received many inquiries concerning remediel measures for its
controles This he lays to the fact that they have exhitlted specimens to
camp visitors each yecar and undertaken to acquaint the publie with it. He
saye that in a few instences hc recommended copper sulvhate without reclize
ing it wes illegal for laymen to use this chemical except by permissione

Col. Hiel indiented that The Hsalth hepsrtment was willing to take the
lezd in the development of conirol methods and stated thut part of
r, John ¥illerfs tinme could be devoted to this investipation. A discuseion
followed and it was decided that, first, a man trained in biology would be
more setisfactory and seeond, that if such & man could be made aevailable,
he ghouuld devote his entire time to the investicatione Csle Rich promised

te ette pt the appointment of such & man &t the earliest date,
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It was the opinion of the group thet the Departwemnt of Conservetion
should be represcnted by & bleclogist to look arfter the fishcries imterests.
P?his man should work full time in cooperation with the biolopist appointed
by the Healih Departrent,

Some of the su: regted methods of atteck wore as follows:

l, Thorough laboretory tests with several likely chemicals to
deterrine their effect un snails, fish and fisk food orgrnisms,
r. ¥chulien called the group's attention to recent work in
starfish control by the use ol calcium oxide and said that
he had soue oxperiments underwsy %o test ita effect on snalls,.

2. Fxperiments ou limited ereas of beaches aynlying the lmowledge
gained by laboratery experiments. ,

3. Experiment with the practicability of certain mechanical
metiods of snail rewoval,

The conference adjourned the same arternoone {C(ol. Rich szid that he
toouglit the Department of Conservetion wus giving the thing too much
publicity, indieating tlat the last nentiouned department "lived on publicity
anyhow,"

INSTITUTE FOR FICH RIEND REUTARCH
A. 5. Bazzard, UDirector

By ¢, Js» 0, Lrown
Associnte Aquatic Riologist
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