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Yirst indications as to lack of homogeneity in the Vietnam
territory with refarsnce to malaria sopeeared bteck at the end cf
the XIX th century, in the comsunications from French militarv
surgonns. Bven then it was mentioned that the thickly populatad
delta of tha Krasnaia (Red) river is practiqally free from mala-
ris, whereas the poorly populated mountain areds ars extremsly

e df‘:: .Seangerous for the non immine continents, tesumss of the high

w&::&m L ber;antaga of population affected Ly nlari;.

A The causes for selective scclimetization of malaria in tha
\ higher altitude pertion of the land tacams clear a'ter Morin

D D o W 1930 established that the main carrier of malaria in Vietnan is

r"\r‘:‘\f':"' AR
- ;M}m_(&rm, 1935), and Toumanof’ (1936) in 1931-1933 show-

|
i
y
,

nov 211 M that th r 16ely digtri
\ ‘;\% that this species of Apopheles is widely distrituted throughout
oot Sty
Y ot the moutitainous localities and is nearly abesnt in the zoue of

the dalta. To Toumanoff aleo belongs the firgt attamt at
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Malaria opidemiology in North Vienam -2 -

mlariolegical division of North Vietsem inte regioms, which
he had uadertaken besed on entomologioal date. Morim (1935)
provided epideaiological charactsristice to the malariologicsl
landscapes, brought out by Toumanoff, and ovaluated hem from
the standpoint of posslbility of Buropeans residing in thes,
“uring the subsequent ysars and up to the end of the war of
registance, research studies on the melarie situation in Horth
Vistnam are quite deficient.

A nev ere {stage) in the studies on malaria in the DRV
("Demosmatic Republic of Vietnaa™) pegun in 1955, when the Vietnas
specinlists started the studles on melaria situation, agsiated

(sslient)
bty the Roviet melariologists. A striking feature in ths studies

(slimination)

of this period is that they are governed bty the problams of liqui-
dation of smlaria in the intaresgts of the entire population of
the country. Among the problems of primary importance, arising
in 1957-58 during the preperation of the plan for slimination
of malaria in DRV, wpe that of estadblishing the bounduries of
the tsrritory sffected with malaria and subsequeant divisica imto
spidexiclogically homogeneous sones.

In cur sarlisr communicatioms (ILpsenko et al, 196; LysenkD
and Nguien Tien Byu, 1961) we dassribed the method used for di-
viding into regions and pressntad charscteristice of the main
typas of gonss, sarked on the tarritory of the Tal-Nguh n previncs
and the autonomous district Tei-Bak (formsrly Tai-Meo). FKesping
in 2ind the practica experience in dividisg isto reglons o thess

territorias and using tha matarial of routed lnveatipation of all
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other proviness in the land, we divided into malariological
regions the emtire territory of the North Vietzan. The present
report is devotad to the regults of this work.
Exundarisa of Tsrritory Eadsals fer Malaria

In the course of routing investigatopm it wer estadlished
that prastioally in all populsted points whers ), Einimus hed been
discovered, there wers local persons sick with mderis. There were
registered no sndemic foci f malaria putside of the ::::::t of
this vector either earlier or in the course of our investigation.
Therefore, the establishment of the berderlines of melaria terri-
tory in the lorth Vietaam consisted most of all in finding the
confines of the A, minigus ewreeies arecla. In regard to the
Vietnam plaines, we were guided by the fact that they are, as a
role, free of A, minimus. In cass of discovering this vector
in {golatad populated points,wtsy the mest common type of watar
resarvoir, whers its larvee were found, wers cemsnt regervoirs,
which thef inhsbitant use for collecting and storkng of rain
wter. The A, pinimis spresred in the delts, ss a rile, first of
all (the esrliest) in the villages, situated by the rivers, vhare
rafts come from hills, thus carrfing the larvee of this vector.
Bazed on this, we have classifisd theentirs delta tserritory and
that ¢f the seacoest piains up to the borders of thehills, surrounding
thes, as the lovland-river sone, practically free ?:on the main
Vietnan veotor (and melsris). In regard to the highar altitude
border of the areola of A, ginimug, it wvas found to te diffarant
iz the varigus perts of the country. In the populatsd points,

situated on the slate-llmsstone plateau to the west from the Hoang

i.'er Shon and Pu Lyong
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L'en Shon and Pu Lyong crests (mountdin ridges) (within the
boundaries of the Tel-Bak district). We found A, piniaus up

tc the altitudes of 1300-1500 m abeve gea level., In the re-
meining part of the tsrritory the altitude limit of the arecis
3id not exceed 700-300 m above ses level, In this msmmer, along
with the delta and the asaszide plaina, the mountain arsss s hould
alsc e sxcluded from the territery vhich is endemic formaiaria.

(aggregate)
Ths totel ares of territorias free of A, miniMNs constitutes

49,1 thousand kn2 (31% of the entire arsa of North Vietaa. ), the
population living thers numbers 10.9 million persons (63f of the
entire population), The arecle of A. minimus, as well as the borders
of the territories sndemic to malariad andthose fres of it, are
all repressnted in the illuetration.

Yalariceanic fonas.

The peneral characterigtice of the 4, types of malaricgenic
sons, representing the tarritory of lorth Vietnam, endemic for
malaria, wore already given in Reports 1 and 2 for the sample
sonss, sslected in the Tai-Nguden province and Tei-Bek district.
An analysis of the material of investigation in other provinces,
2z wall as reviev and procsssing of data of systematic obearvations
in biology of A. minimus (Lgsenko, Dang Van Ngy, 1965) parmit (us)
to drav up comparstive charscterdstéss of the zones of the country
by the sum total (*complex”) of thair most prominent signs (ses
the Table).

The Gifferences tetwasn tha zones with regurds to tha levsl
of amlarial endeaiolopy ara well corrslated with axtensive and

intensive indices o 4, Rinimiz distritution. All these indicss
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are the higheet in the hypersndemic middle mountein and

river gsone, and the lowest in the hyposndsaic hilly riwer

sta. Of the 4 zonss, at least one, the middle mountain
river zons, may be ccnsidered a5 s zone of independent malaria.
Hore, 2ll settlemenss of the population are foci of mslaris,
and thsy ars intansive vermansntly sctive foci. Trom these
foci thara takss place dissemination of sources of 1njgct1on
to opher zones, and smmetimes of the vector. In ths hypo-
sndamic hilly river zons end flat mountain zones, tha foci

are formed ont everywhars, thsy are ntt psrmanent, inconstant
and are marked bty relatively postt; indices of infection among
the population, Therea is reason to believe that only a 3mall
porticn of thess could axist over any period of time, in the
absence of nariodicalantry o" the vector and sources of infact-
ion frem the neighboring middle mountein river sona, Yrom thia
ovoint of viaw, both thase zonas may be considvered as zoriaa
of relatively dependent melaria, As for the low acuntasin river
zone, accerding tc all indices, it oocupias an intermediate
position., As a result of intensive culturing, in this zoune,
tha areas of onophelogenic wuter basing are gradually decreased
and furthar reavved from the populatad points. In contrast

to the hilly river zone, here thers are vary few wells and
"dugouts®, readily pcpulated by A, minimus during ths dry
gearon of the year,

Nf definite intarast is comparison of the boundarias of

pelsriopenic zone with tha boundaries of phyeicogeogranhlcal
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flat sountain

river plain
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Points vhere Appnbelss xinimua wes found and boundaries of
of malarogenic sones in North Vietnam

Of special interest is the comparison of borders of malariogenic
sone with ,the boundaries of physico-gscgraphicel regioms, a
asp of vhich was publighed in 1961 (Triedland, 1961);

Tha lover borderline of the hilly river amne is prestially
fully swst coincidaat with the borders of ths Gelta and the
scacosst plains. The altitude limite & this scne in s mumber
of cases coincides with the cuorresponding borders of the hilly
territories, but more frequently it rums beiow, co that some
of the hilly territories, in our division, beloag with the
lov mountain river malariogenic sone. This latter sone extends
in a number of plsoes higher than the lower border of tha
nountain territories. But sm the whole, the moumddinous ter-
ritories are occupied by the midéle mountainous river aslsriogenic
zone and in the north-west by the flat mcuntainout some.

On the whols, ths limits of the malariogenic somes in such
a mounteinous sountry, ss Horth Vietnam, were foumd toc be very

clomss to ths
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elose to the limits of the iargset physiso-geographicsl
upkia ~ or tarritories. Trom the epbdwmiesn~- spidenic-
logionl poiat of view, further subdivisica of the sones
ints the texomomic units, similar to lower physiec-geo~
graphical units (proviness, éistrris, subdistricta, regions)
wag found to be unnecessary,

In conformity with the besic peculiarities of malariogeate
sones we havs elsborated some differsntionsl groups (sets) of

(ermcication)

ssasurss for the liguidetics (eliminution ) of malaria; their
ofToctivenass was tested out ip experimsntsl work, demonstrated
in the province of Tai-Nguien (Lysenko, 1960; The use of prin-

siples of landscaps epidemiclogy in melaris eredication rprograms.
WHO, Bxp. Com. 8, WP/26, 1960).

(Teble on following pages)
Gonslunicas
i. The arecls of Ancphalas alpimua, - the principal vector

of malaria in North Vietnam - oeccupies the sntisy territory
of the dgd land, axcept for the delte and the seascast plains,
and also acuntsinous localities above 700-800 = {m the nothh
and 13089-1500 , in the north sest. The boundaries of the
berritory enderie for malaria, coimcide with the limits of
ths areola of A ainisus.

2. Ths territory, endemic for msmlorie, was divided into
A epidaxidlogically homogspaous melariogenie zorws: ths niédla
meuntainous river, ths low acuntain river, the hilly river, and
tho flat mcuntain,

The mlddle mountaln river szons is the main malariogenio
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sons in Horth Vietnsa. It may bs considered as the zone
of independent mslaris, in which all humen settlements
sre intensive focl of this disesass., (- =»-cteristic for this
z0pe are ths highsst, az ccapared to other sones, extensive
and inteagive indices of the distribution of K, _ainlsus,

2, The A, minimus populetion in verious zonss differs
not slon quantitatively (the specific grevity ameng other
spacies of Anophelea, abundance at rest stops, duretion of the
active ssason); however, in the qualitative respect it d4iffers
also according to the age brackets. In the middle mountainous
river zons, the spidemiologically dangercus femsles are baing
found during 8 mcnths of theysar, and their sbundance at the
rest stops more than 10 times axceeds the nuabsr of daagerous

femalas in othar zones,

4. The division into malariological landscapes is the

hest basis of a rational program for the aradication (“ligumidation®)

of malaris in the mountainous land with non homogensci's

salaria tarritory.

Litersture is not transcribad,
Tabls on naxt pages
10-6-67

¥or Dr, R.G.Saith Trepalated by Tatisna Boldrre(f
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