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Description " The Towns¥ille Orphanage, situated in North Ward,

ang . : .
Hiztory. Tovmsville, accomnodatés at tne present date some 50 chnildren,

-many .of wnom are¢ actually orphans, others being cinildren place
) under tae care of tae State because .of tne 5traitened circum-
ances of tnelr oarents. From time to time cnlldren are

5J;ooarded‘out Fith varlaua appraved persons or:take superviSfd'

, j?Eituations"'_; 1n certaln;instaﬁces are’ adopted into out31de
families._. h _

Tae pdbﬁlétion'of ;3e'Drphanage isrthapefore ecsent-
’_ially‘gﬂmigfaﬁﬁf}'bne :ééiihe”fi:urés-sﬁQQﬁ laﬁer'will—fﬁrther

"empnasize und 1t is reaqonable te ﬂuppose tnat the Orcnanage'

Diw

’mxght tnurefare ‘act as a d1 emlnutln cont e for anj dlsease

waica was grevalenékgnan-v“ ise innabitants. e activities
of itne Hooxworm Caapaisn dE?XEEEﬁ ﬁirectad towards obtaining

acéur_te fizu eu in rEFQect af this possibilisy for soﬁg time
past, out for varisus reazane it nad been difficuls ia put for
ward definits_finiings”as to.cne actual.si;ua,ion.' -

Bath Sr.Jd. Al Aﬂéarne_and Lr. . Humeiry, #@.a3 zave -
beén‘intima;ely aSsaciﬁﬁed ultnru¢0 drpaanasze far a pansidér—
‘gble ;iﬁa, é;ree taasy ;ao;uarm disease-aas Jccurred taere for (13-

very nany ycars,'iiagﬂascs sf anpeylostoalasis aaving been ande oy

5% viribus timeé oy several JBTETTETS, Zne ?ctu1l number-af ’5
01xl;ren chogin: elinica l sizns 2as not besn na? table unsil t?k
recent years, gnen apgarently lae dizeas . nazs begome asre 7 :EL
- sidely prevalent! L o B qh‘

in 1918,Br.,A; Breinl;(phen Director of tne A.stral- _(:5
o . : * : ’ . :



‘eous i

Austral—/
ian Institute.of Troplcal Medxcinq} and’ his staff,
‘carried out for-tae dooxwora ¢ampaign an ‘examination af ‘the

aildren of VYowneville, incluzing all caildren [r>a tae Jrphane

‘age.  In tiais >ccasion 1085 caildren from tne Jrpaanage and tne

anmes of guarlians were examined, and in 46 of inem Joskworm

. lisease was Ifsund bto be yresent {4Z.47). Subsesuent examin-

ations betwesn 1920 and 1921 by Or. #. H. Willis sneyed in re-
Jard to 57 cailidren tnen resident or ahproacnable tﬁab <7 were

positive for Hooxworm-ova,taus r1v1nb ‘sae. very nlgh total of

64.9& of 1nf ewation. [:}n utﬂ Januﬂ;y,, 2L, ar:angements weTe

"made by tne writer for a very taarpugh'examination af tae wnole

1of'tné available erhanage’children' toaetner-witn a simultan-

,ecuign of tde Drpnanagc Dulldln‘s and brcun :8 and tae

mﬁedxate v1c1n1ty

it will be sesn from tie gubjlined skebcﬂbap taat tae

incsitution ¢ancicts 2f o main aldmninistrative ologx, beaind rale:s .

ig tae camasn dinin: roiom. in tae rezr of tair again is a kit--

'bﬂen plock wiwa iressing rooms, batn rosms, and laundry atiacued;

c2n eiasr ide of tus ~nin iinin, rosm =ad in connecsion botn

wi 5y i:, sl owlsa tae aiﬁiniﬁtrativ&_blacx,is a'doraitjrj, PR A
et e sntrance drive beins tie jirls' dor i tory and sew-
ing room, and taat on the€ ruritaer cide being tac ooys! dar"‘tsfj.
A llajsﬁed and a_tennis:court aré ezt on L.ae ngarér eide of ine

sirls' Jdormitory; walle a coweaed, tool roam, and mllking vails

are located on tae furiaer side of taat oc¢cupied by tae boys.

L]

Tne girls' dormitory, moredver, Lo rzised on brisdi cupports ap-
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ap-/ _
proximately 3 feet 1n neight. In the rear of the whole

" puilding and removed to tie.right of it is a Hospitdl blook in

two divisions. The Institution is fronted by flower beds, which

on tae right hand.side give accéee to a kitchen garden plot set

z8ide for cow-feed. ExcelLent_Latrines are provided. Drainage
from tne laundry is continued along-tnat s;ﬁe of tae duilding

.fartaest from tne main entrance irive, tnence between the boys'

dormltory and the cow—sned and is finallj continued along the

border of tne cow-feed garden to a street outlet. In the 1atter

| part of its course 1t pasaes through ground wnicn ia continually

fmqis;,; “he drain itself 15 well. constructed of . concrete. .

;Importance.

| Sanj,tat.iog

“fattradted attention from tne point of v;ew of tne posslble dis- ‘

' uertain"outs,anding reatures of tae sanztation at onge. .

_semlnauzon of Hookxorm Dxaeaae. These wera,flrstl e That be-

'neath tne girls' dormitory the ground surface(yh;cn was kept

 mq;at by tne driggings from tne canstant washlng of tne floors

moist numan exoreta. aecondlx:~ Whlle tne latrines were in

'.a;vej was fouled to a most narked extent by d.ry, yartially ary,

"tﬁemselves‘excellent structures, faecal refuse was ,nrown out in

an open Tield a snort distance benind tne'Orphanage,wnlcn was ac-
cessible to the children; and thirdly:- taat tae laundry waste,

whicq‘nust freuuently contain'infﬁcted fzecal mstier, oaased down _

,5Le ¢_?1n Lo unlca refarence nas been made, an_ found its exit

along tae couree of the drain, and aore p“rtlculJrly in the cow~

feed sarden.
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playing/

or'at\work, some of them spending a very considerable -

‘portion of tneir day, for example, in tae cowfeed garden. As a

furtner generalisation, it was observed bnat all tne ‘children wmere

“bare~forted, not merely for purposes of gconomy, but from actual

qn01ce; the children preferring not. to wear boots under any cire- .

umstances, even if they were_gravided-witn_tném..’

ot fod ok e

Samples

-:.Lh&.EeISIStEHGQ af tne infection at tne'urphanage and

_“1ts.hibn pcrc*ntage rate on prevlous examinations Buggeated tnat 
it wculd be desirable to uake-soil‘sampIESVta'dete:@ine whe ther
or na infection could be aetecﬁed_in'certgin definite areas.

 3oil_saﬁp1es_were'ac¢5rdingly:takén ffam tié fouled 5fqund pelow
bné girls"dormitary; fram Ene Qow-saed;_t&e playened, tae lat-
rines;_frém tiae wet caurﬁe'of tae'drains ih.se?exal places,’
{ﬁor;'espécially ;h-the moist and_muddy.coﬁéfeed 5arden),'ahd ih‘_
Vi rLuug piLner lrcalities. | | - |
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.//”71\\ - localities:-
o ' 1} Beneata tae girls' doraitory.
2) In tne playsied. S
{(3) "Alang the coursce of iae lreoin, and 40 2 very
- natable -degree, in tne cow-feed jarden.

"’Tne'la%rinésqﬁeré‘fpund to be free of infection as
| WeTe e few remn inin; sites axamined,-;hougn,in.almost.every

t;lnutance con"*i ble- CO;LLCleQu pf,ncmatadéo of & rmleSS,

'hgturesﬁexggéoﬁn&;f 3 ne 1 et uﬁnu-éng La;rinﬂsrr—rc free of in-
.:féétiéﬁ'iS‘i'féa re of "l&nl lcancc and‘*npartancu, 1ndlcat1n&-
niy. only tne‘suit;bility'sf ajce,"but 31;6 bast 215; degree of
:cqﬁtrol af aso0gworn diss&giﬁanipn b& proper Lét*iﬁu accpmmod-'
iioq,' On tae olaer _41nd -34¢ faulij-d spocal of facces, evid-
.enced by t@e foui'condi;ion qf,tﬁu ;;aun; suriacc velow vhe
.;;rléfrdorﬁitiry,';nd tie srevalence of 33355532 L.rvae élang_ths
- o ¢iurse of the ir rnin by ;ﬂibi vne gnute lowndry aLer was conveyed
- éway, is 2 saf;iéicn;ly tramatic ;raef of tug realiness with

waich, in an infested camaunity, dicceninasion > tae Ziseace may

scour.
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%mdnati
- 5f the
Inmates.

raried

Examination of tne actual ianmates of toe Jrphanage

difficult 3nd unsa.tisfactory froa various causes,

vis found

aore especially Luae fact taatl tzie caildiren at tuae Jrzhanage

and 1n11¢14u“l Iraom tizs &9 the

in nwabers Liac, Jn

Iirst de:z '“/’ 23) 59 snilirsn were sxamninei, and of taese
2l owers Dound ;o;;;ive‘for uookworm, i.e. LE.84  Of those soil

sane ulme five conLained Livinr 20K wIrm

now made to treas uhase cilld”en

latur date, Then, novyever, this

»zole numover of the

CHD e &

I ontlelr ted, it woo Tound CInLiuis
ciflnel oo ocallldren aad o befv Lae Institution, waile otners

ﬁ--uxuglﬁatiJ vas’theruf;re,'post-

Wit 1 & v;ew to 1nqL;tuuln' & more

S
O
o
[¢1)
o
[
L.
4
o
e
i
ct
|2
2]
L)

o
'
ot
c:.‘i

rae inaugerated on tne 16th Harch,

wi th D

sccond SUTrVey wao

were dealt

~eT
— Ry

wen l& cases not previously exnmined,

sleven

jf'iﬁese 8ix, dr'éoj'xer=Aféuhi soBitive to'nosk%drm,

SETBons found _siitive in January xére re;exaﬁined,'?rilof
Laesg, g.X were Iound £ 1 ve becn cured,; ﬁf trie reaaining ten
founi casitive in Jaouary, 2EVLn Jwi'be;ﬁ rem)?ai, 3hi LITEE
il been llschzrsesi Iram “baue cunnrol. In all 27 .urions

Sre zivan trsatzent,
LOreBUrVey 4ot carried out an l.lta 'g:il, w.i8n La.rt-

S8 pefBINS,  ClWlsr new arrivals, or recurncid Gr:iazu;e cnild-

ren Nere uiadinei, @l of tause four, or 26.8¢ werc fgund B Y-E

Luive by o e20440Tm. 2lve ealldren reviously found zositive

erfe given IiTet ro-cxaminution, and one only Tound Lo aave

vevn curcd;  Laree ciiidsen wreviously Isund Lgere niv-

second re-exaninosion,

e
e

remcining tarec - roons win Lod
1

nzd beun removed -ad wiTe nat wy=sllable for re xaMLna vion,

fu?bder cxanination was made wnen five

n l7th oy n




ere £ d _ aarbo j é'a ;
_'Sﬁmﬁary. 'f'. " The figures may,-nnerefore, be-summed up as follows:~
: tne gfgurﬁe Df 72 persons in all #ho had been given examination, 26, or “O.Q‘
“hal becn found poainive to hookworm, Of ‘the 36 persons found :
_,Zpoaitzve it had. been possibla tc follow up aéfonly. nost of - whmnr
. remained during the several montha tnat interVGnad at the Orphan
i-age.' In Spite of ﬂeveral‘treatmenta; 3 only'of thB 23 were

:found to be. cured- “waile of persona prav1ously negative (35 in

”fall) five were found to nave becumﬁ infected during the four
ty t ret an 'ne:last examinat;an.1_“

bthre~examined' nine had been re-gj_

tne_twelve persons who_were

”kmoved from the Grpnanage,Aaad the three remaining had been dia-~""

.charged from %tate cantral.t' 
st para 1tes found were zighgg;s tricg;ugg in 16 peraona bf:'
| '25 and _JgL;y;L_nlgmggga which was detected in four parsonﬁ or._ 
g '-_‘...ﬁ,g |

';Apart from nooxwonn, tne commqnqi

I8, of ¥ork fo Period

5/1/55 to 19/5/23.

“xamlﬂations-- A
Liven 1st examinatlon U &~ o
Found 10°1cive Lo hookworm............. .36 © 50.0. .
o " tricn trluﬂiura L ) -------onlﬁ 2202
) " - . I-lJm-‘ mna ---'---'---Q,ns.-'-_- -...‘.'.14 5.6
Given treatment ... .. i il i it ei il 668
: Re examinations:
Given lst re- examlnation, positives .......... 2826
o Found to be CUTEA veevnainarraanoaesnens * @ =8 74b
";Pf Positives given 2pd re-examinaiion ........... B /2 | o
* Found to be uured....,........,........... X 7 359 417
: Positives given 3rd re-examination ........e.. 1 3
' j!-" o Found to be cured vviviepevecrccensacrases O ' 0.0
e (’nu&uu %M’W o {- 0.
. | Fersohs %revi f Found negative .........as 3g, IS
Found positive tD hQOkwom "..fl“l‘.olotl.- 5 ' 14'5 .

i} 'Previously positive re»admitted _not. examined.wshf
Wq‘ R R R T 3 Lo S PN =
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- tpfecti : . ‘Tne distribution of hookworm disease amongst the
lﬁZ§§§§§§i orpnénage children by sex yields for the boys the figure of
S . 46.3% a8 compéréa with 38.74 for the girls.  ine diffefence
:;’f | o is probably due to the fact that ude boyE'Work more. in the |

" heavily infected cowfeed garden o
: Inggct;on Rata bx Sex.

Maleg o o - Females
Number Found Number ~ Found -
examined positive % examined  positive -

@ 19 ee3 om0 12 sy




‘@;\Tm- ' The importance of the Orphanage itself’ hs an end

“Be

ds a
Infect- foous for the disease, was tested by the classification of tha

- ing agency
shildren into groups, cshewing tne rslation beiween the length

of stay and the percentage of positive cases. Of seven child-
ren =ho had been at tne Insiitution under one year, one (or 14.31)

 wac found infected with hookworm; three {or 42.9+) with Irxiche

uris trichiura, and one (or 14.34) with Hymenolepis nana.
' of two, who had veen in toe Institutibnlfrom one to two years,
6ne_waa found infected with hookworm (50%); of nine children
. who had been between two and taree years in the :natitution,
five (or 55.G4) were found to be infected; while of the child-
Teén whq nad spent taree to four years in the Institution (Yiz“U
- five (or 71.47%) were *ound,lnfected, of those who had spent
. more time in re1at1oﬁ t57tne Institution, though not necessar-
.‘-¥1ly resideht there, {14 in all) seven (or 50%) were round in-

fected with ancjloctcmea.,-

S Hookwo Infestation as related

4 .. lenzth of stay in tne Institution.

Length of Sumber - . : , FpgndiPosmivg‘to;—  -7 R
residence examined Haogg% . K - I‘rich.tri.h. # _Eym. hana
. Under 1 year v 1 14,3 a 42.9 1| 143
1 to 2 years 2 1 50,0 0 - o .
2 to 3 " .9 : 5 .55'6 1 11,1 0] -
stod v | 7 5 71.4 2 28. 6 1 14.3
atos " | 14 7 £0.0 5 | 35.7 o | o
or more _
| | It will taus readily be seen tnat Hookworm infesi
jb’ , tion increzsss very donsiderably after tne eecond year of re-
K sidence, reaching its maximuﬁ in tae taird and fourth sears.
/ 17 becomes apparsnt élso,-that when.baarded out, these ciiildren

iy e
can readily become a disseminating cenire in areas to which

Graork Aere ﬁﬁ
tgg_gsgnan ) — The following figures shew the respective numbers
age as a genve.

éral centre of = yoarded out in the neighbourhood of Townsville and in Towns-
lisease dis-

gemination. . yi1)s itself:-



or these 26 or 53.a$

were found positive to hookworm. It will be seen, therefore,

that the children retain materially tne infectlon which they
- acgquire at the Orphanage subéequent to their dfs;ribution to

other homes.

T ‘ .

Townsville. Ch,Towers. | Atherton. Total

 Sumber of children - |

fostered out .. ........ N Y 656 1 113
‘Bumber examined.......... 40 _ 6 ok 47
Pound positive to hookﬂorm 22 : 3 1 26
" Per cent positive 55.0 50.0 100.0 83.3
_Given first treatment .... 22 c 0 .22




Townsrille 47
Chartars Towers 65

- Oonoonmba b
Atherton 1
Cairns 2
Ayr 4
Ravenswood -4
Finton 1
Brandon S N
Malanda : .

The percantage of children who had been Orphanaga
children to the total infection rate in any or these localitiea,
| has not been deliberately estimated except in the case of Charte
ers Toaers, where of -the total percentage of infected oases
- (B3 persons) of 45 whose nistories were taken, Orpnanage child~

-ren contributed 16 cases or 35 GX thus directly accounting for ;

-,over one-thiid of the whole of the infeotion present among the

t”in:that town;' omittingM”

"remaining infected indiv1duals. B; placing these facts before

the reﬂponsible offlcers, perm1 alon WAB obtuined to control

'““ﬂfilssemina“i°n by examjnation and. effective treatment of all ino

°Vf_coming and outg01ng chlliren prior to tneir nlxing wzth tne other'

MM/

;3orphanaga chxldren or tne 1nmates of tneir new homes.

/,/”’ﬂ_-giegtnln feztures og ;mgortunce may now more definitely '

be erpnaslzed nanely -
1. The childrep'at tae Jrphanage are exposed %2 coniinued in-
 fection Dy NoXworm di;casé and evidence the fact shat inféction
iaggjgtfii by tre pro resclve percentage found infected from year
to sear of reeldenoe. , ' .
2. = Tnere is a neavy sail:;nféstaticn'in certain areas frequent-
ed b& the‘childreh bothr ynile at work and d&ring play; 4in par-
iicular, beneata e éifls‘ dormi;oiy;' in the ccwffeed'garden,
and all areas adjacent to the dfain;, and in tae slaysned,
'{in'reSQQGt of tnis last, toe Hatron volunteered the statement,
unasked vnat. she aad beon struck by tne fact tnat canildren set
to play 1n tne Olajﬂned became ‘after a few montha, pale, languid
and listle_ss) . - | "

<. Jbvious soil pollution poseibilities were deteoted in con-



.10-

- oon-/ _
naction witn the grosaly polluted soil beneath the girla

20TmitoTy; - alon- the course of the drain 1 idng from the laundry
.aﬁd in ‘the field adjacent to the Orphaanage Jagre faeces were ine
com@le;ely disposed of." - '
it is evidenc, taerefore, taat tiae vicious circle ir a‘aimplq onge~
" wae children infect tie 80il; otaer cnildfén are taus infected;
and they,;n turn more grossly.inreci‘the soil; and tous mat-
; e:iélly inorease tne Tate and scope of.infeétion,
L .Heastrés of;ccnﬁrol in hookvorm disease readily resolve
‘themselves into :- | ' |
a;tne.cure of tne infested ihdiviﬁuﬁl;
‘B) the prevention of soll pollution; -

 c) measures to render przmarily polluted areas 1n-_
'Nocuous..’ e e R :

5;{&) j’!aasures for the cure of tne 1nd1vidual were undertaken

lﬂ?5.f7*ln accordanoa with tae suandard routine method amﬂloyed by the
"d;/"' Hookworm Gampaign It has been pointad out by Bmillie in Brazil
fand is tna con01481on of many who nave nad experienoe in this e
-i"’ard tnat nooxworn treatmenu frequcnulj falls o lowe; appreciab-':
.flj tne acuual oercent%;e af caa“s found po 1t1ve but immensely )
reauces'tne miabers o;rworma_harhoured; fnis fact may be further
':illuStréted.by tae suggection thal, whereas 96; of the worms are
lreﬁoved with e2se at one itreatment, e remzining 102 are épparent-
' ly extremely difficult %, remove by zny ﬁumber of sﬁbseqpent -
trea enta, tiouzh, since they cannot increzse #ithin_the body,
-hey £2ll far below t.ae numbcr'necessary Lo praduce ciinical .
"l:-' symé%omst Though ava may agpuar in the stools, thergfore; yet
in therabsence 2i° fresn infection, and prqvidgd soii pallution is -
prevented, taeir pfesénce ié of negilgible importance. ratients
whoge worm-parasites nsve been re&uced'to this “-rreducibie min-
izum® ﬁay be regarded_as.cured'fram the point of tiew of the in-
'dividual.'thqugh‘frbm the viswpbint'of the community, they still
need continued supervision and control

o).  ‘The fact referred to above renders it obvious that mass

7treatmént per se is useless if'unsupported by'the prevention of
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soil gollution. At tne Orphanage, steps in this direction
nad been taken by ne rovision of adequate latrines, and, as .
stated above, tnese areas were found to be free from hookworn

infestation. e uncontrolle. Tactor, however, was in this.

insvance, Lne inlant population of £ to 6 years of age.'over whose

promiscuity in the matter of defaecation, it was impossible %o
exerdise adequate controi. Tae condition found veneaih the
girips' dormitory was suificiently indicatory in thais regard.
In ine case of tais dormitory, it would'be & sinmple matter to
prevent future error by tae comulete nutting round of the access-
iple gpace belaow the building. Jtrong iroﬁ wire, fron ope brick
.oier w0 anoaher,tnroughbut tae shole cireuit of tie building, .
'vould rnailly effect a remedy.  In tue case of the laundry, hﬁe
cowshed, tue <laysaed, and. tae dréins; howe#er,fthere is no such
féédy mecans of control, snort_of tlie complete raafing af the
drain. Tais measure, waile effective in the. cugse of the drain
lvself and probably also for tae iaundry, would be no meag:fﬁgn-
'trol the 1nfectlon xnlcr ‘exists in the cow-fecd garden and the
'_»l?Jinu bﬂed.‘ Taese 1ocalitles, tnerefore, mis b be included.
under the third sub-division, namely:; “deasures to render prim-
1rilj solluted areas innocﬁoua”. |

Jort % rayne"n a swudy af tae efiect of naoksorm coll-
_trol measgr“s on sail gollutlon and infestation in a sugar est-
ate in the €83 Indies,_found that soil ,ollution, which was
“widespread and very'gross, was especlalily localised'in'character.
and,;gat tnere wag'liﬁtle migrauion.of infective hook:orm larvae
~iroa taelir places of developmend, zlthough there wob some €vid-
ence that ihey mizht be carried considerable dictances by water.
Afser tie reduction of sail .oilution in tae areas referred o

by tne institution of suitable latrines, and_the treatment of the

secple of ting area, il was demons trated thatl therc was & very rap-

id diminution in the numbers of infective hooxworm larvae found,
BO ﬁhat‘in about six weeks, soil infestation was practically elim-
inated. Similarly, in a subsequeni publication respecting

hookworm disease in a cacao estate, examinations of the soil

£

4
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of tne intensely polluted spots in the cacao, eii-weekl %?;

after three routiﬂq treatments had been given to tne.people. shaiz'
ed a very marked reduction of soil infestation, indicating that
in this situation, the life of the infective hookworm larvae is
siaort. D. L. Augustine, carrying on experiments in the Bame
locality from May to September, 1922, confirmed the fact that in-
fective hookworm larvas plaoed on molst soils do not- migrate to
lany extent, but may be carried osut rrom qentres of soil'inrast-‘
‘ation by surface water, and'can'when the water reéedea,‘eatab-
1lish themselves in these new locations. |
. Moraover, it was found tnat they shewed no automatic
.tendency to migrate to favourable situauions when their origznal
-environment becama uniavourable. LIt was furuher demonstratad by'
”  August1ne that under optimum condltlons of mozsture and temper-.
Uf-ature.'lnfectlve hookworm 1arvae weTe found to remein on and in
‘the upyer surface of the soil. '
_ In some further exoerimﬁnts on the length af life of ine
-:;ecvive hookworm 1arvae in soils, tne fFane author ahewed that
1 ;snereas fram tne 0o u*vations of var rious 1nvestigatore of book-
:worm—larvae under unnauural conditions, the opinicn has become ¢
current ‘thas they live forp aths, or even years, in the zoil
if tae conditlons ol semperasure and moreture are favourabls, on
the olaer nand, 1la oorutorj exrcrlments carried on in Trinidad,
snew taat a rapid diminution in tae aocokworm larvae occurs in soil
of various types, ‘and that the exient of taeir life is limited to
.;bout EiX wucks. indeed, e draws tae conclucion that environ-
acnial conditions such 25 tropica’ temperaiures ﬁhicn'tend to
increase tae ECLivity of the asture asek.ora la}ac will sho:ten
tiaeir life by tae more vscid using up of tis stored {ovd material
.Expuriments of a rel=ted nature by Elorcnpe King FPayne, shewed
that in garden soil sith uniform conditions of mvisture, very
.few larvae migrated more :hap two inéhes from tne point of in;
bculation, In water-logged warden éoil thiere was apperently a

very high deatn rate and little migration, while in gerden soil



pecessary molsturs.
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soil/

in wnich the condit.ons of rising ground water wers simul-
ated 74.4% of the larvae recovered had migrated inree inches or
mar%; 15.44 nad migraied five inches or more; wiile a few had
migrated more than seven and a half inchea. Higration was ap-
parently more difficult in the secimens of fine sand,énd R mix-
tures of clay and sand, than in tae specimens ol garden soll.

Baermann, in nis investigations walch antedated all

‘these observations, established pomewnat similar data in reapect

of the plantation coolies' nookworm infested habitatlons in
‘Sumatra, Dutch Zast Indies. The most important peint im his

work was -the discovery tnat ancylosnomq larvae harbouring in

the soil are not diffused over wide areas, but are concentrated

.in the neighbaurhood of latrines, defaecatiqﬁ plaées,‘dnd.in con-
stantly damp soil such as tnat around fesséls where water is
'storea-and.frequently.spilled; Baérmann proceedgita ﬁbint oﬁt
that the curative ﬁt&hqdﬂ and scil prophylaxis nitnerto practised,
snile they have reduced tne density of infeotion greatly, have

fajled to eradicate it, -- only constant atiention and renewed

- efforts keeping tite diseass even wilain bounds.

The author went an Lo demonsirate taait larvae wander
rapidly {com artificially Jdisturpbel carth, -- 2ll aaving gone
trom loose earta in Lwenityfour dours, and most after tae first
aalf-hour; tLaati aany aere adved Jo.nsards wazan maveld upwards,
and taat tie anl-lng Hith wa Ll and breéaxing up of Lumps-of -
:értn, expedited taslc removal. Fﬁr;ner,-b; a lenztay series
of experiments, it wis Jound tnat plantei soil aflorded very
favourable conditione for Lhe developﬁent and pérs*stence of

s

lazrvae; in unplanied £211 tus lorvae 4id naot deveslop when ex-
nosed to sun wita iitile rain, tasuzn tzey did so shen rain

was asundant. Sizde was always a favsurable factlor, and.a
network of rools or a.listle grass w=s sufficient to retain the
" Larvae wers nast found upon the suriace,

but veryclose bensath it, and a2t greater depths, so that in wet

ground, the weight of vane feet was sufficient to open up the



soll in a manner which EQVG tne larvae access Lo the skin;

3

infoste.! particles of earth, woreover, migat be carried away on

vhe fagct.
In concluding nis paper, Baermann insisted on the im-

portance of tia concentration of the population and of their

" fagces in producing a neavy. infestacion rate. These conditions

of course exist at any suck Insiitution as an Jrphanags. Even

" under susah condltions? a coﬁsider&ble period is necessary, ap-

'prcximaning'in ais experienoe.faur years. It will bé noted that

tals figure correspon@s closcly witn tnat found in Iownsviile for

tine neaviest infection rate., . At the Urphanage, in the playsned

~and cad—xeed garden we bhave resgectively in the first caae. an
-;only occaaionall; m*iat loamy 3011 wﬁlcn is noweVer polluted
_from time *o timz b; tne caaual faeces of ch;ldren, in the senond

"'rich cons.antly moisu,garden soil rece1v1ng the oerflow from

tiae drain,g ndeh collects not only the wasie from tnc laundry.

':_.b t drains tne 1arger portion of the 90551b1y solluted ground sur-

| ”faces moreover, ne cowfeed garden lies at tne'ldwést part of

_tne urpnan_ge clock and 1is the necs tnrcugh wulcn thae natural

sub~a¢‘ and surfacc 4rainagc terds bto make its uuy,

A simple solution for tne Orghanage would be the contin-

uoue wearing of shoee. Apart froa the cost, waich would be con-
: ear

. siderable,nowever, their /could nat be ecsured in the most important

nlaces, the cowfeejl garden and tine plsyshed, since tie children

= s “best'clothes", namely, on special

occasiong, and Wen cm%,mdww—mfu»ﬂ«m

Tre rettinz &round - of the frequently molatened pol-'

luted space bencath tiis girls' dormitory, and tne roofing over
completely of the :drzin, nhave already been referred to.

without m:isture, of course, tie larvae cammot develop,

'and the obvious coursé is to remove all sources of water.

_Tnis. nawever, is ¢mpract1cable.

Baermann made experiments on the disinfection of ¢iro-
umscribed areas, uaing,witn acre or 1ess succeses, lysol, izal.

-hyco;._Jeyaa' Fluid, ca:bdlineun,_and crude creolin. The best

v il ' ’

I




E of 5pots%giﬂcally infested with hookworm larvae, and their. treat- .
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e). Insistence upon the use of boots amonzst those children
 who are working in the ;owsnéd or the cowfeed garden.
3. Examination of the children at intervals of three months
for hookworm with the exhibition of the standard routine treat-

ment in all cases found positive,

i

4. The continuance of the presecnt system of examination of new |

entrants to the Institution, and all éhildren leaving the place,
with a view to curing them of any hookworm‘infestatibn before '
allowiﬁg them to mix sfther with the remaining Orphanage child-
ren,'or the famiiies outside tne Jrphanage to wnich they may be
destined. _ |

5. © Determination from time to time by actual soil éxamination

ment - in accordance with the method advocated by Baermann

suafl of iae Nortnern u1v1 ion uf tae dJJﬁ%urm sampaign, whose
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