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In our country great attention is given to the agricultural rehabilit-
ation of hot deserts and semideserts., Wide spaces of unused land hide in
themselves under the conditions of abundant light and warmth, tremendous
potential possibilities,

The use of these natural riches for the benefit of markind was impossible
during the pre~revolutionary period. Only during the time of the Soviets
thers began a planned irrigation of earlier fallow lands. As B.A. Fedorovitch
shows, during the last 20 years in our country there have been irrigated 3
times as many deserts as have been irrigated during the several thousands of
years of the existence of irrigation farming in Central Asia, However, all
this is only Lihe beginning of an even greater more grandiose wcrk of develop~
ment of agriculture and industry in the cdeserts of our country « the riches
of which cannot be counted,

The agricultural rehabilitation of hot deserts is unthinitable without
special protsction of huwman health under these distined zondibirns of raw
natures In crder to examine *he possibility of existence in the deserts
of natural foci of human diseases and to study the conditions of their ex-
istence and liquidation -~ in 1951 and 1952 in one of the greater deserts of
the world - Kara Kum worked an expedition of the Academy of liedical Science
SSSR (Director of the expedition P.A, Petrischeva =~ general direction - E.N,
Pavlovsky). In this article we present a short review of the work done by
the expeditions

The theoretical basis in the work of the expedition was the teaching of
the natural foci of human diseases started by Ace Z.Ns Pavlovskye

The basic idea of this teaching is that in the heart of nature untouched
by man, there long ago originated and still exist diseases of wild animals -
zooncses =~ which may during the agriculturzl acquisition of manless lands -
become also diseases of humans,
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cate pointe € this thecry of itural foci are =% precent con-
siemar iad by sany usw data whics allow us a more vuacreic approach
i@ arc nasin of proohylactic m:zsuress Morz and more meterials
dsaling wiu. he Jandscape epi:i-miology of transnissible
L+l rearal e the bseie worias ol which had been
i Acade P oLia rlovsky in 50l wien there was 2lready ob-
ALv,i a gitie stroag abuachmarnt of the various diseases to fadividual land-
srap s zones, Th twplcal landscape of tick wncephalitis proved to be mixed
taiga forvewt with a well developed vegetal cover; for mosquito encephalitis -
Torcst free, greatiy humid districts typical of grass mixture or alfa-alfa
readowsy the varicus feoims of tick fevers are found in mixed grass, grass~
surud sterze or forest sicppe and so one

The extreme variation of the diseasses with naturczi foci is character-
istic of tne hot steppe landscape and semi-desert with which are connected
tie naturai foel of Fhlebotomas fever, skin lnishmanigﬁ‘ﬂ, tick recurrent
tever (=relapsing fever) )y tick fevers and otler diseas:zse

The term landscape zcne is being used here in its geographical value -
that of a historically composed and closely depending on one asnother rela=-
tionslip of Living organiems = asimal and pilent - existing within distinet
envirormental conditions: - a definite form of the relief, character of the
soil a:d definite climatic conditionse

The great practical importance is acquired by the new data on the epi-
demiological role of the microlandscape and microstations within the limits
of this or that landscape. This means that the landscape as a whole does
not represent only a single danger to man but that its various sections =
microlandscapes in which the pathogenic organisms are being kept as part
of the many components of the natural blocoenose - are dangerous, Especially
on separate, comparatively small spacss in which the active life and acuual
preservation of the microfoci of the 1nfect¢on occur

Most of all such microfoci in nature are the burrcws and other shelters
of wild animals =~ the feaders of a tremendous quaniity of blIoodsucking in-
sects and tickse These ectcparasites keep up an warintarrupted circulation
of the etiological agent of the disease inside ths natural focus of the
infection,

Apart from any connection with the agricultural activity of humans, the
circulation of the disezse agent is carried on within the natural focus -
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going from a sick animal to a healthy one., When humans appear in nature the
distribution of the infesiion with the subjugation of this new susceptible
organism can proceed in two ways: (a) from a sick amimal tc 2 healthy man,
and (b) from a sick maa to a healthy onee

In the epidemiology of diseases with natural foci, knowledge of that
specific microlandscape with which the existonce of the microfocus of the
disease is most closely connected if of great importances In the investi-~
gation of deserts and semi-deserts in Turkmciuia = especizlldy in the zone of
Kara Kum « as also in cthicr landscapes of our cuuniry - such territories ecan
be sharply separated - ax they concentrate the majority of the stepre in-
habitants (animal) with wiilch the origin ard aciive life of the microfoci
of the infection are most closely and constantly connectede

I. EDidemiological Irpcrtance of Scme of the Microlandscapes in Kara Kum

Since not even the sandy desert landscape appears to be all the same at
the first glarice it is easy to distinguish within it microlardscapes with the
richest and most varied life, where with a great probability we are zble to
determine natural foci of this or that human dis=ase, Special medical
importance is characteristic of the follewing microlandscapes of Kara Kum:
hardened sand with sand~rat settlements and other animals, Uzboi = the valley
of an ancient river, scrib forests in the Amu - darya valley, remnants of
ancient settlements and vurial mounds. We shall shortly review each of these
microlandscapes separately.

l. Hardened sands

The vegetation of hardened sands consists of growths of white or
sand "saksaul® (Haloxvlon persicum), black "saksaul® (E. aphy1lum) ,( Calligonum
setosum, C. turkestanicum, C. caputmedusse, Ce eriopodum).

Fige le Central Kara Kume Semihardened sardse

Figs 24 Central Kara Kume Colony of the great sand rat among
"saksaul" undergrowth Ephedra strobilacea, Salscla richteri and others.
(Figs.1l and 2). In the spring there is green vegetation: sand grass,
meadcw grass, couch grass - which dries up in the summer.

The localities of hardened sands are richest in the animal world.
Here, without exceptions, one finds large sand rat settlements (large,
diurnal and red-tailed); here also one finds most frequently the burrows
of small marmot (figs, 3 and L)e Of the other mammals in the "saksauln
undergrowth ~ the following are common: hare and several species of '"Tush=
kanchikov" (transliterated).

Fige. 3, Creat sand rat - basic reserveir of the agent of skin
leisimaniasis in Kara Kumy it is a carrier of spirochetes and rickettisa
pathogenic to man,

Fige lie Small marmot - reservoir of leishmania and spirochaetes
pathcgenic to man.



Special attention should be given the more easily seen quantity of birds
in "saksaul" foraests as compared to other microlandscapes of Kara Kume In
the "saksaul" undergrouths in the district of Faraba, in the desert station
hzpetek and in other p’aces there have been dicscovered the following birds:
desert crcv, slavkoezav! rushka, slavkasepustyrinala, sinitsa bukharsksia,
cheany, desert chiekan~r.:lasun, saxsaul sparrow, desert cookoo, desert soro-
kaput, kozodoii "copoka' etc. (Note: = the preceding words were transliter-
ated), The majority of *he birds nests on the tsaksaul" but several fly
into burrcws and nest there (c.ge rekah),

There are birds w)o nzst primarily in the ancient wells (parrow)e It
should be pointed out that dvring ancient times many birds wouid fly deep
into the wells and would dle there from hungzr and insufficisnt waters

Rodent burrows and those of other arimals are usvaliy infested with
Phlebotomus, In the burraws of the great saad rat and the swall marmot in
The s ksulﬂﬂ thchett hare live Phlebotcmus rhpata 11, Pb. cau0951uus,
i ver, alexandri, Izﬁ r ~1tus vars :Eltﬁﬁf“5~s:
Tn the burrows cf Lhe great sand rat chere
were ioauu hungry and safiated females of the ticks Hyalemme asiaticum, H.
dotritum, hungry males, larvsze and nymphs of the sand speciese

Figs Se Centrzl Ksra Kume Insect net being stratched over the well
opening befcre the evening flight of insects (a good collection methed), end
of Ornithodoros tartakev:ikyl, also the mosquitos - Thectzldia longizreolata,
Culex pipiens, Auopheles superpictus, ég. maculipennis vare Egcharovi-

In five wells sitvated in the "saksaul" thickets in Repetek district
there were found- larvae of Thecbaldia longiareolata « in three, larvae
of Cvlex pipiens - in five, larvae of ins cuperpictus - in two, larvae of
An, naculipennis var. sacharovi - in one, irvae of C. pipiens were found
both in shallow wells aiid Geep ones - sometimes at the depth of 13 m frem
the surface, Larvas of Theobaldia and Anopieles on the other hand were
found in shallow wells where during the day the water is wamed up to 25«
26°C. At thz tops of the wells with the use of neis ard screws before the
evening flight of the insects there were collected males and females of all

the species of mosquitos enumerated (fige 5)e

On a sticky peper placed into the depth of the well during the night
there were collected Ph. papatasii, Ph, sorgenti, FPhe arpaklensis, Fh.
grekovi, On examination = the sparrow nests in the weils yieided the ticks
Argas reflexus,

It is interesting to observe that in the district of Repetek there exists
a large quarry about L to 5 mslers deep. From this quarry time to time sand
has been taken for agriculturil purposese At the sottom of this quarry there
was discovered a wmassed flow of ground waters which formed 35 small shallow
water reservoirs rnong the underbrushs The water fall of the largecst pools
did not exceed lm<, All 35 pools were infusted with An, supsrpictus in all
stages of development, In several cases the mumber of larvae reached 50
specimens per lme<,



In shallow wells of this zone the numbe rs of larvae of Th, Jongiareolata
consisted of more than 200 suecimens ver 1Im? and at one time larvae of An,
si_jrnﬁc+ were found at the rate of 5-20 specimens rer 12, In this case
we faced tne rare fazet of excivsive abundance of mosquitos in practically
ona “opulcued desert. The mosquitos obtained their blood meal of men and

camels in an only secticn in a small village situated a short distance from
the mosquito breedi ng grounds, The daily shelters of the mosquitos were the

burrows and wells and less frequently the buildings of a railroad station.

On another sectior, situated about 10 km from Repetek, Acdes caspius
and The longiareolata wera rarely found, There were praCtLLulif no water
poola for mosquito breeding and the females found here could have merely
migrated from other places,

There are only a fow observations on the migrations of mosguitos in
waterless desert. However even these comparatively few data which we can
use witness the possibility of passive and active migrations of mosquitos
over fairly large distances from their breeding claces, During several
nights in completely waterless places in Xara Kum we were able to attract
to ourselves singie femalies of Ae. casnius (opring and summer perlods), 319
longzéreo;ata and Ce pirviens (summer and fall period). Specially interesting
are tihe findings of E. Kz babev of females of An. macu;lveunlq var, sacharovi,
While digging up burrcous of the small mammot in n wotober 1951 aoout 200 km
away from the nearest casise Not excluded is the possibility that here took
place a passive migration of mosquitass from the casis by a transport since
this digging took place in a locality of a standard s%op on a passing road.
Migrations of mosaquitos in Kara Xum are known from the results of our
previous investigations in the region of Xelif Uzboi (Petrisheva 1935).

Of great interest is the examination of blcod of “he sand rats for the

sportaneous infection with spirochaetes in the large and ancicnt colonies
of these animals. In the Repetek districi the pJ.'“st examinz..lcn of a great
sand rat for spircshetes was done by us in 1938, The cuantil; of animals
infected with spirochasues on this saction equalled then 3. 5%. During the

same year sand rats fic. the Saksavl thricletts near Farab had been examined.
The spirochaetic infestation varied at different poinis from 0.2 to 1e5%.
If we combine the spirochaetic infestation of sand rato from the deserts and
semi-decserts of Kara-Kala, Kyzyle-Artek, Tcharschangi and frem other planes
according to our data obtained from previous investigations then we can
observe the exclusively large variation in the spontaneous vectoring of
spirochaetes by these animals - from 0402 to 6.2%. Unfcortunately we have
been unable to this day to esitablish any rules or laus governing this to
diversified spread of the natural foci of tick spirochaetosis

In the hardened sands of Central and Scuth-Eastern Kara Kum there are
numerous pasture ticks szmong whom the grestest number is represented by the
genus Fyalomma. Less frequently are found ticks of the genera: Rhinice-
phalus, Haemaphvsalis, and Boophilus,

Universally distrituted is the tick = Ornithodoros tartakovskyi, which
inhabits extremely diversified shelters and burrows of wild enimalse In
the spring this tick is found in quantities in the burrows of the desert
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turtle and contimues to live in the covered holes during the entire period
of the turtle's hibernations O« tartakovsiyi is also a common inhabitant
of sand rat colonies, During the swuer tiis tick crowls into the depths

of the rat burrcwss Otherwise, cne can find it early in the moruing on the
open sand round the me: 4 of the burrcw which points out the presence of
migration of this tick even during the hottest monthss It was frequently
observed that nymphs of this species can during several hours be attached
to the body of a turtle which allows for their passive migration over fairly
large distances.

In the burrows of the sand rats and on the rats themselves there were
found gamasid mites of fils families:s ILseluytidae, Dermenyssidae, Hae-
mogamacidae, Macrochelilza, and Parasiticae (A.A. Zemskay I.il. Grokhovska) e

In the districts of hard sands the existence of zoonose foci, of skin
leishamnia and in places of tick infections - typhoid fevers is uncoubted.

The hard sand landscepe of Kara Kum as one of the typical landscapes of
sandy desert, which is richest in animal life can prove to te the focus of
skin leishmaniasis, tick infections, typhus and tick recurrent typhus at one
and the same time, It is not without interest to remark that in all these
diseases the basic epid:zmislogical role is played by the large sand rat -
the most widely distribnied animal of the hot dessrts and semi-desertise

2« UzbLol = the valley of an ancient river

Pra~Amu-~Darya - was the greatest of ths ancient rivers which spread
through the lowland territory of Central Asia after tlils was freed from the
tertiary sea. It is surrused that during “he second half of the tertiary
period Pra~-Amu~Darya - fl-wed over Xara Xum to the ancinat Kherzarsk basin -
the present Caspian Sea, lLater (during the period of lust ins cover) Amu~-Darya
had a tributary from Sary = Kemysch lake = ihe river Ucbol and flowed into
the Kirvalin basin at the place cf todzys Casplar “eas Durirg e poriod
after the ice pericd the level of Xhralin basin gradually decreased as a
result of which the river Uzboi deepsned and dezrened its bede It is
supposed that the ancient Amu=Darya by itself covered the Sary-Ramysh gap
with its sands and blocksd the flow about 2000 yvears agos As a result of
this. its flow toward the Caspian Sea was interrupted and the delta of the
river to the side of the Aral Seca,

Despite the fact that Uzboi ended its existence in prehistoric time the
bed of the dead river has been obwviously prescrved to this day, Over the
distance of dozens of kilomets s the bed of the Uzboi is covered with waters
There exist quite large sazlt and fresh water lakes and in the spring and
sumer (less freguently) there can be found micro water reservoirs in places
where ground waters hawe come to the surface, Near several lakes of the
Uzboi (Iasithan, Topiater) on the right side of the ancient river bed where
shore featurss are represanted by an szlmost cverhanging wall - the animal
world of the desert is very rich and divevsified, Had one not seen it in
person it would be hard %o believe in such a concentrated and intensive
life in the center of Kara Kum,



Many lakes are surrounded with i:assive growths of Wirgmrsta®t (trans-
literated). In the old river vallev there can be found both trees and bushess
The overhanging sculptured shore is ploughed up with mumerous burrow = nests
of birds and frequent crevicelike shelters = the turrows of the dicobraf,

In this corner of green landscane among vasht spaces of soft sancs there
were discoversd interesting microstations providing the conditions for the
development of & great mumber of bhlood sucicing insects and ticks (figde 3=6).

In the shallow water pools, shallow wells and the shallows near the
lake shores there breed 1l species of mosquitos including 2 species of
Anopheles (table 1),

Yost infested with moscuito larvae proved to be wells whose water level
varied from O to 2 meters distance from the surfaces Here bred 8 spescies
out of 1, Very frequently the majority of the larvae and pupae in the
wells belonged to the genus Theobaldia; Urano*senia uncuiculata bred
mainly among flooded bush growths and in Siailow wells Ccund aong the

-

thick undergrowths of the shore line vegetation. In strongly blocked

water reservoirs prevailed C. pipiens and iee COSPIUS.

——

Characteristic features in the selection of nreeding spaces are eS—
pecially clear in An. hyrcanus Eamshavye (trensiiterated) growtis in shore
shallows / and in Yenscric richierdii [/ kemyshei {trensliterated) growths in
water_?. larvae of alnost all species of Culex inhabited in force the open,
shallow water holes, The widest "diapa mome" in seiecion of breediag
places is found in C. pipiens and As. cespius \Iigse 6 anc T)e

Fige 64 Collection of mosquito larvae from a well ca Uzboi = in the
southwestern Kara Kum. '

Iarvae ard nymphs of all species of mosquitos exbinit ir Kars Kum a
characteristic behavior; during the hottest hours of tie dsy they move to
the most shaded parts of the water reservoirs wiere the temperature of water
is 3=«6° lower than in the open parts,

When winged mosquitos on the Uzbol are divided according to their bi-
otopes an interesting detail is discovered; the most favorab’e shelter for:
the winged males and females of all species = in day time are water wellse

Mery of the mosquito species use the same wells as their breeding sp2ecs.
However, in those cases when there are other sheltcrs neor especliasly if _:obey
have sources of food - eg. crevices, senl crewa.ce?, nests and Lurrows - i

L]

rosquitos will hide there during the day (table 2

Practically along the whoie stretch of the irrigated part of Uzboi there
are distributed marshes and fiicse In several vlaces these blood suckers
reach large quantities (region of lalke Iaskhan, Topiatan, and Molla Kara)e

They stay during the day in the thick vegetation and also in rodent burrows,

The fauna of Phlebotomus in the region of Uzboi - &s in other localities
of Kara Kum, does not present any svecial variations All the usual species
were discovered there: Ph, papatasii, Phe caucascus, Ph. sergenti, FPh,
sergenti var, alexendri, Phe chinensis, Phe prexovi, Phs arpai-lensise

‘7’



Table 1

Type of water reservoir

| Open | Shores | Flooded | Open Wells j Water Pools at ,Sm Shore
Noe Species of | shal-{ over= bush~ | spaces | Dic<tance from soil | Ground Ground ;| Stegnant
lows | greown land between | surface to water with with wabter
Mosquitos on the| with reeds _in meters | vegeta| no vege| remnants
. | lake | reeds 006 | 14561721 0 tion | tation
{
1, Anopheles hyrcanus - # - LAt - - -] - - - -
2. An. paloherrimis - - - - -1 =11~ F - -
3¢ Culet nipiens # - - - A AL AL - # FHAF
L. g, 7ol - - /I O S B .
G. S - 772 IV B Y I S -
ilo- /A A R Y e -
A I e e -
. VA A R ) /2 A VR N7y,
10 ic, vexans # - - - -1 ==t - # # A
1l. Theobsldia annulata - - - - At Al -] = - - -
12e Theobaldia Iongiareolata - - - R I - - -
13, Uranotaenia wiguictiiata - - oy - AL Al -1 = - - -
e Tlansonia richiardii - A - - - - -] - - - -
Generzl No. of species 6 2 m 3 2 (i & 61 2| 5 L Iy 3
Explanation: - =t single larva
~+= mlpm larvae per Im?
~f+-/--/~ several tens of larvae per li?
-fo/~=f=f 100 and more larvae per 1lm2

no larvae



Division of winged mosgiuitos according to biotopes in Uzboi

Tab.s II
! CL: racter of the Biotope
Thiz¥ 3 Decp
Species of mosquitos grevdh Crevices {Burrows | Burrows | Cyevim=
¢f vozeq4 Wells | and ssmi-| nzsts | of sand | cee in
tation Crevices ioi Birds{ rats the
above shore
water sur-
i face
t
1, Anopheles hrroanus A /- - A - -
2. A.(La f' ’ ner - l% - - - -
el - - -
- (f'%. - - - - -
S+ | A - N
- S - - - -
Te Ce miviticus - A - - - -
8e Ce pusillus - £ - - - -
9, Redes caspius - —om A o -/ £
10. ée. lr:\i";?':"'ls - -7,1- - - -
11, Theobor Ta aunulata - A - WAWAS o/
12, Theobc:iia logiarcolata | = |fecfrfefel  wfofe WAV A oA
13, Uranotisnia wquic:iata - famfocfm ! - - - -
1he Mansoria richiardii A A ; - - - -
!
Total «f Spwcies 3 1L % L i 3 3
Explanations - single mosquito
firfa 5 = 10 mosquitos 1lm?
wfwlwf  several tens of moscuitos Im?
wfmforfomf 100 and pore

no mosqguitos



This last peC"e rroved to be in masses inslide sand rat burrowse In
Q uing diccdbraz burrcws the most nemercus was Dt pruoiasii.

In varicus positions of Urbal froem the nests of the golden hamster were
collected mainly Ph. sergsnti vare alexandrie
Fige Te Sculptured shore of the river Uzboi in the region of lake
Taskhan -« ploughed sver by burrows and crevices sheltering various wild
aninals and their ectoparasites.

At the foot of the sculptured shores of Uzboi where thers live birds,
ptiles, hedgehogs and di:robrazes, alsc froquently bats - there was found
a falrlv great number of ticks of genus Orpithcdoruse The deminating species
proved to be Q. tartakovekyi and 0. papilh s was rarely found., Sharp
seasonality can be secn in the quantlty of ticks collected, At the end of
May and beginning cf Juriey ticks of genus Crmithdoros were found only singly
away from burrows., In the same locality al the erd of Septembsr and beginning
of October the ticks covered in quantltles the mouths of the burrows and crevi—-
ces; tens and hundreds of larvas, nymphs and aduilts crawled out cf the shelters
with the aid of short "eobek"?, Along with Ornithdoros in the burrows of
wild animals (hedgehog, turtle, mole dicobrel, etce) there were frequently
found ticks of genus Hy2lomma and - less frequently - of genus Rhipicephaluse

In the region of the lakes Iaskhan and Topiatan = A.A, Zemska discovered
11 species of gamasid mites,

Natural foci of human diseases in the Uzboi region

The presence of skin leishmania infection amcug school children of the
livestock kclikhoz situabud close to the lake Taskhan = casily voints out the
existing zoonose foei or this disease (invuztigations of N.F, .xod:.akin). In
the neighboring sand lamdscapcs Ae«Ps Kriuk-va and MeAs Schos hina established
highly active zoonose foci of skin leizhmeniasis not only on the basis of
examination of school children of the livestock kolkhoz but also by examie
nation of mosquitos leaving the burrcws of the great sand rate The general
percentage of infestation of the mosquitos with Leptomonas reached 30-31%
on the average,

From the ticks of genus Ornithdorog collected in the reglon of the lake
Taskhan ~ there were isolated spircchaetes pathogenic to manm,

3e Forests of Amu=Darys valley

Away from the mountains, the Amuw~Darya flows for a distance of 1036km
through even, flat territory oif the sandy deserts of Kara Kum and Kyzyl Kum.
It flows through a valley composed of characteristic soils, The part of the
valley immecdiately next to the river is covered with dense = majority tree
and bush forest = the so-called “Tug2'®, In several places there are cld,
dried up "Tugai® from which the Amu=-Darya has been marksdly rmoved and which
she stopped to supply with abundant water, These represent the once rich
vegetation growing on the original banks of the river,
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The basic plan ts cumpoesing the "Tugai" are several species of Tamarix,

Turanga, "gecuga™, seve mL sp--ies of willows and other trees and bushes,
Abundant growths are frrnzd el raricis plsses by the more common Erianthus
ravennae etce In sectisis less coverad with thero trees there can be found

large upace covered with Saccr.>m s -vtanew paiw of which is used for in-
dustry.

.o

The trees and the bushes prow in junsiion with reels and trostnikom
(transliterated). TIn ma.7 spr.os the brarnsiss ¢ %he w:ants are densely sur-
rounded with liarc.—nlikﬂ _oliriirg plants, e.g o acvtum, Calystegia
sepivm, Clemstis crient~li. s,

Frequently on the reirly «reat distanca goiug down 2long AmuwDarya the
plant relaticuships both in th.ir mass and the territory they cover = compose
the present jungle f‘orenib whzie one cannot travel witnoubt tre aid of a
hatchst (iiuze 8 and S

T’::e avi_sdanze of shide, water and humidity form irn the "iugai® an in-
crmoclinate ani aniral intsrrelationshipse Fove is zlready a

’_’ ferert faunz of mesmals ord birds, slightly differ:int complexes

of bl dsicring entoparasites and verlors of humsn diseasess Srecuently and
pres.in:ly cae may see hove tlr reed vitotahy earlier tigers rosmed these
regicos, Tn drier placcs one can me-% the jackal, fox, the narrow *ooth rat,
hare. >l aocher Javge us.ulates and bhoars are comaon herce Moie richly re-
presanied hore is also the bird comn unltyz pigecn, sororoput (brs .<._-*1terated) s
remer, (tewwsliterated), sparrow, scicka (transiiierates), pheasan, and other
repro: m-'e*xtav vas of the fuethersed kinglom = in habit the aumerous ;eed shelters
in ti~ unpescable parts of the Tugai forest,

Fiz- 8e In the "Tugai" forests of Amu-Darya,

Fiz, 9a "Tugal” vegetation in the bed cf Amu-Darya -~ typical lecali-
ties for Ar. hyruesvas, hedes crspius snd Ao, verrnge Noar fuis and lakes
surrc r*ﬂed ith rith verotaticn ther: are found \rTnemo of tr2 wild water
fowl- Of 1’3 blood sucking insects nost widely cistribubed ham are again
mosqu=ios, *n.a.ch become in places a constant tr.;al to man and amimals and
interrupt both work and relaxations

In both the spring (snow) and the surmer (icecever) flocd the whole
belt of the Amu~Darya valley is turned into spacious = azcording to territory
taken up « breeding spaces for sedes caspius and Ae, Yexzns; less frequently
for Ae, aetrltus. In the mor= Ope"l g tecritoric S, in small isolated puddles,
holes anc : allow wells, in pines used to mezsure the level of ground waters =
there 'breed Theobaldia longiareolata, The snnulata vare subochrea and Culex
pipiens.

From other species of moscuitos in the "Tugai! zone there are found =
though not in ouan’oltles - the following: Ane strerpd Efr_gs An, pulcherrimus,

An. meonlipennis, L. theileri, Co piniens, Uranmocemia . tqulrmlata, ansonia
nchia;du.

A11 species of mosauitos enumerated live in the Tugai forests during a
complete absence of man, The feeding of the mosquitos - including those of



genus Anopheles is done only on wild animalse. Any appearance of man in the

"Tugail forests aids in concentration of many svecies of mosquitos in the
close vicinity of this new and larger source of bloods
o

Attention is attracted also by the feirly freguent finding of mosquitos
inside the burrows and shelters of wild animals end in the various creviee -
like holes (table 3). Especially high cvantity of mosquitos was determined
by us inside deep holes and cracks in soft ground - which occurred cdue to
the result of flow of atrmospheric and flood waters. The majority of these
shelters over many others is due to the fact that in the depths of shaded,
washed off ground there the humidity is preserved fairly long due to the
great filtration of water into the thick, surrounding walls during the
period of the great flows of the spring and sumner flcod waters. Most
frequently these shelters are used by a mass of mosquitos belonging to Ae.
caspits and EE' longiarenlata,.

‘However, it should be remarked that the frequency of finding and com-
pleteness of infestaticn of the naturzl bioispes with mesquitos depend on
the nearness of breeding places of this cr that epscies, on the time of the
year, the type of the biotope itself, on the abundance and activity of the
various species of mosquitos, etc. Interesting is the fact that many spe-
cies of mosquitos remain during the day in the thick, vegetal growths if
these have sufficient shade and shelter from the cross mcvemenis of the air,
Greatest numbers in the vegetal growths reach An. hyrcanus, As. caspius,

Aes vexans, Ce modestns,

Usuvally many species of mosguitos inhabit those natural biotopes (bur-
rows of jackals, deep crevices with rentiles and bats) in which there is prey
on which they can suck blood, Apparently these biotopes are used actively
by the moscuitos not only as shelters from the heat of the day but also as
feeding places,

In all probability, the majority of the natural biotopes enumerated is.
also the place of winter hibernation for the many moscuito species of the
genera Ancpheles, Culex, and Thecbalcia,

In the "Tugai" growths there are found marsh flies which reach the
greatest observable numbers in the lower basin of Amu-Darya. Their breeding
spaces appear to be the shallow mud-flats in places of high level of ground
water, Their larvae are found also in shallow, well warmed up wells, The
marsh flies are active from May to October inclusive, Their bites are quite
severe but due to the presence of other, more easily spotted and long known
blood=-suckers the population takes the bites of marsh flies in the summer
are common in the morning and evening hours, In April, or sometimes in the
first half of May and also in (ctober the marsh flies become a miisance even
during the day especially in cloudy weather or witnin vegetation,

The Phlebotomus flies are distributed comparatively rarely in the “"Tugai®
only in those cases, when the burrows of the jackal, wolf and fox are placed
slightly above the "Tugai" frowths and in drier shelters of these animals -
Phlebotomus are common, In the burrows of foxes &nd jackals in "Tugai"

- L
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The daily shelters of mosquitos

Table 3

in the Turkmen deserts in the presence of constant and temporary mud flats.

Type of Bioctope

Bur- | Bur-| Holes! Nests | Nests ! Nests .smms@a 5,9? Thick

Species of mosquitos wosmw rows| of !"sisovo-{ of of . ont ices in| growths
Hmumm_ of | woid | parki® | Home | Bak-| Wells. Cwuw-l holss mocwﬁn of plants
sand | jackH H sters | trii ices {in soft |tured near
rat m al Rarn tgronnd ﬁof: water

{ P Owl i _p 0B $00ls
! 1, Anopheles superpictus Loy - - A - - -/ /- - ol -
2. Ane pulcherrimus - oA A A ~ - /- L o A -
3+ in. maculipernis var, y
sacharovi A - - - - - - - - - -
L. s s i i R B A B R T
5. Gulex hortensis VA - wle -4 - ] A v A -/ L -
6. T. piviens VI I I A AR I N B L A
.N. m. usillus J\l * - - - 2\...... J\i ..\.P - a_,».m! -
6. T. modestrs /I N A D AN B A BV -
e Co theileri + |- 4 - - ~ -+ 1 - -+ - -
10, C. mimeticus - - - - - - A -
11, fedes om»d;ﬁm -/ L A - - - A A A ./ -
12, Je. veian A I ol B I o I I A A
Hw. Le. andezm - - - - - - -4 - - - -
1l;. Theobaldia longiareolata - - e . A A /- A - - L
12+ Th. aonulata ver, subochrea A | 4| S qm -+ w “\ .\\ -# w Jv
16, Tranctaenia uncwiculata A e - - - - A L L A A
1Te Mensonia richiardii -/ e - A A S L A A L

Number of species

10

=
O\
14
[
[y}
4
B
(e 2]

-2
3

[ ]
'_;,J
'...J
-1
T

~A mosquitos
- mosquitos

were found
were not found
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landscape there were found Phe papatasii, Phe sergenti vare zlexandri, FPhe
chinensis, Phe grekovi, Ph. arpalflenms. Host frequent and numerous species
are Pn. chlnen51s and Ph. sergenti var, alezandri.

Feuna of ixodid ticks is in "Tugai" forests represented by the following
species: Hyalomma asiaticum, Hyalommz detritum, Ehipicephalus turanicus,
Bocnbilus calcaratus, 1n the holes of the jackal and crevice like shelters
in the sculptured shores there were found CO:rrithdoros tartakovskyi.

During dry years and in cases of fairly early end of feed for livestock
in the sandy desert = "iapai" - are used as pastures for camels and karakul
sheep. The animals suffer tremendously at this time from ticks and from
mess attacks of mosquitos and Phlebotomus. There are cases of tick attacks
Ol méne

From the reports of hunters, among the animals of "Tugai® growths to
specially bad tick infestation are wild kabany (transliterated). One ardent
hunter (I.I, Simancv) reported that in the spring of 1951 he caught in the
"Tugai® of Dargan-Ata district two young pigs weanad from their mother, on
whom there were so many ticks it was impessible to count theme The ears of
the animals when cleared of the ticks were completely raw.

Nstural foci of human diseases in Tugai landscape

As a consequence of the fact that Tugai are not inhabited by man and are
comparatively rarely used by the same we do not possess z2ny specific data on
the infection of people with this or that disease when in contact with "Tugai"
growths. However the possibility of presence in Tugai of sources of human
infection with possible zconose cannot be excluded,

In the Dargan-Ate district in 1951 we have met a convalescing hersman
who had shortly before taken his sheep into the Tugai zad beceme ill. He
himself connected his illness with a bite of a "multicolor" tick (that is
the local name for ticks of genus }hfalomma) that has so strouzly attached
during the night in the subscrotal iisllow that he had to call a friend to
help him to take it off, On the pla:z of the tick bite there was a small
swellinges The herdsman lay quite helpless for 15 days and teing very far
from the settlement he could seek medical help only later, We have every
basis to believe that the herdsman suffered from tick rickettsiosis, the
natural foci of which are found in the deserts of the central basin of Amu~
Daryae

We tend to connect with the presence of jackals a case of visceral
leishmaniasis in a child 12 years old obtserved by us in 193l; in one of the
settlements of Khodzhambask di<iricte The child helped with livestock near
the "Tugai® forest and frequently spent the might in the field where after
sunset appeared masses of Phlebotomuse

The lower regions of Amu~=Darga covered with Tugai may harbour in them
natural foci of tularezmia and leptospirosise In this part of the basin
there are many rats and successfully climatized otters, :

We believe that with Tugai we may connect even the possibility of rabies

if we consider that Tugai localities are especially rich in jackals which
usually visit the near by settlements,
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The "Tugai® forests represent the most interesting interrelationships
between the plant and animal world in the presence of abundant watere The
Tugai represents a tremendous contrast when comparsd with the neighboring,
spacious landscapes of waterless, sandy desert. In the rehabilitation of
the c¢rcerts the animal world of "Tugai" forests may not only obtain a wide
distitbution in the irrigated desert but it 2lso may bring more than one
zoonc e into the settlements, Because of this great attention should be
paid to the study of the epidemiological importance of the Tugai belt,

lie Remnants of Ancient Settlements

During the course of examination cf the lands, once irrigated by the
waters of the great currsnts of the Delta of Amu~Darya - Dandana and Daria-
Iyka, and during the investigation of Kunia ~ Urgentchesk district, of sever-
al ancient fortress walls in Kharaspa, of Khivin oasis and of other places
we hove always found blood sucking insects and tickse Frequently the ruins
of arrient settlements are situated of a distance of several tens of kilo-
meter:. from todays settlements. The remnanius of once magnificent tuildings
are ropresented by piles of fallen bricks or by formless mounds the remnants
of mui walls -~ all half way buried by the sand,

Fige 10e¢ Khazaraspe Ruins of ancient fortress in the sands of
Zaunguz Kara Kume Habitat of various ectoparasiics of wild animals and mane

Along with this we have examined many houses, Mimarcts Mansolea the
architecture of which was fairly well preserved and represented lively
pictures of the ancient culture.

In the conditlon of soft sand desert these ruins = without an exception
are the constant or temporvary shelters of various reprosentatizes of the
animal world, The lower parts of the ruined soil walls, fallen structures
half covered with sand - all h~s been subjccted to the destrmi:tive hand of
times 1In the soft ground jackals dig their holes - also foxes, sand rats,
marmots, turtles ard other animals, lMeny wild animals especis:ily birds find
shelter among the ruins under sitones and walls, Here are frequently formed
crevicedike shelters where many animeis, birds and reptiles find protection
from the glar of the summer and the cold of the winter, Frequent inhabitants
of the ruins are predatory nocturnal birds - Bactri barn owl and filin
(trarsliterated),

For some animals there exist finished shelters inside the ruins « other
animals build there independs:tly; the softness of the ground makes it easy
to burrows A sharp change of the conditions of life in open nature of the
deserts causes the usual conceniration of animals among the ruinse As a rule
on the territory cities half ccvered with sand there are formed quite in-
dependent biocoenoses, (Figse 10 and 11).

The accumulation of various wild animals among the ruins of ancient
buildings does in its “urn cause a local concentration of bleowd sucking in-
sects and tickse Frequsntly the ruins of ancient fortresses have many such
small shelters that these in their microclimate apoear to be to a degree the
analogues of crevices, placed deep in the ground under overhanging rocks,
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in svbmountainous and mountainous sections. In such biotopes concentrate
both the most varied representatives of the world of mammals, birds and
reptiles and also their most numerous ectoparasites - blocdsucking insects
and ticks. In both the ruins of Staryi Merv a castle near Bairam - A}i and
the ruins of the ancient Mansolea of the Sultan Tekesch in Nadzhin adcdin
Kurb. in Kunia - Urgentch and in many other of the remnants of ancient human
sett. nents there is found the tick Ornithodoros papillipes - the classical
vectur of tick recurrent typhus,

Fige 11, Ruins of the ancient city of Anau, half covered with sande
Habitat of mosquitos, ticks and other vectors of Iuman diseases. As has been
alres’y reirsrked in the works of Ace BeN. Pavlovsky the findings of this tick
the iwmediuiz recervoir and vector of spirochaetes pathogenic to man - in
places of ancient human settlements = carry us unwillingly to those times so
far rciwoven from us when on the presently fallow lands existed large settle-
ments and c¢ities, There is nc doubt about the fact that in the removed past
the ioidenre of tick typhus cuong humans could have had a gr:ater olstribu-
tion -ad tic:it the wiek O- par? (lipes apparently was in the s«".Llemeihs as the
comm~a ectosarasiive of mun = iiving on farmed territorye This is witnesced by
the i.ct of the discoverv of %he ticks in all the examiuations of the re-
maincers of the ancient settle ments of mane There is observed a specially
sharp detail: the tick O. panillipes sharply keeps to the territory of the
ancient sethlements theiiselve. or in their close 7icinity; in the landscape
untouched by man both {lay and in the past this tick is found to be ex-
clusively rare representative, On the contrary 0, tartikovsiyi is rresent
in masses c¢u virsin lanis and penetrates into tha zone of settlemens long
time abandoned by man. (5igs. 7=9)

In the ancient ruins Phlobotomus flies appear to be the constant ine-
habitantse In scie casas they fly here oniy to obtain a blocd meal in other
they find breeding spac:s among the brokern architecturs and aiso dally and
winter shelters, We weie abls to observe uhat in many cases - when no mam-
mals inhab3t the ruins the Phichotomus flies feed only on ths blood of
reptilss and birds. (Table ).

The presence of Phlebotomus in the ruias of ancient buildings is com=
pletely determined by t.eir nearness to the flies! breeding piaces. Thus,
for instance in Kagenovitchesk district (Tchardzhousk province, Turkmen SSR)
all the sheiters inside the fortress had been up to 1938 inhabited by mos=~
quitos including £ne superpictus which tred in the fortress well always
filled with water, On the other hand in the ruins of Anau - where there
were no near waters or rud sections practically no mosquitos were found or
they flew here in small quantities.

Se Mounds

Practically in each of the districts of the Amu-Daryas basin one can
find elevated se-iions cf hill like mounds, Usually one can spot them either
at the border of sn oacis and sandy desert or on irrigated tevritoriese. These
mounds are usually comp-sed of mud and soil and are often basically made of
peate For the epidemiclogist these mounds represent a specisl interest since
they represent small sections of the wild nature untouched by human activity.
Most frequently they are spotsof unopened ground not suitable for irrigation
due to their relief,
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The species of Phlebotomus found in the ruins of human settlements in

Turkmenia,
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II. Natural Foei of Humsn Diseases in Kara Kum

le Natural foci of diseases spread by Phlebotomus.

Skin Ieishmaniasis

Natural foci of skin leistmaniasis of zoonose type are distributed
in the soutlwestern and central Kara Kum up to the Orta-Kyro district. They
are always connected with colonial animals - sand rats, The infection ratio
of Phlebotorus flies with leptomonad forms of leisimania reaches 30% in some
places (Kriukova, Schoschina, Suvorova).

There is observed only a small quantity of Phlebotomus flies in central
Kara Kum = beginning at Bala = Ischem and reaching to Orta-Kuin and also in
the region of Severnyi Zavode It is possible that this should be explained
by the individuality of the landscape of this part of Kara Kum where there
are found cnly a few spaces favorable to large sand rat colonies. The liqui-
dation of the foci of leislmenia is more easy here, From the example of
Serny Zavod which we have examined during the summer of 1936 and in 1952 it
can be seen that agricultural activity of man can markedly restrain rodents
and can "fence off" the communities from diseases.

More intensive zoonose focli of skin leishmaniasis are characteristic of
southwestern Kara Kum and also of the semi-desert territories situated down
the Kopet-Dag mountain ranges In this loczlity all virgin lands and in part
the farmed lands have zoonose foci of skin leishmaniasis.

In the entire zone investigated Phlebotomus flies aprear to be the most
mobile group of the bloodsucking ectoparasites, capable of a quick concentra-
tion round man,

Phlebotormus fever

The question of the natural foci of Phlsbotomus fever should be eon~
ered as finally decisive despite the fact tThat not all of the parts of the
SDid“mlOlOglcal picture of this disease are known, The occurrence of the
disease in human contact with untouched landscapes of the deserts and semi-
deserts of the livestock - drive districts and also in the portioned land-
scape of Kopet-Daga appears as an exact proof of the fact that the origin of
this disease is connected with wild animals,

Of these, great attention should be paid to birds and possibly reptiles
on which frequently feed the flies of these natural foci of Phlebotomus fever.

Epidemiological observations point out the possible participation in the
transmission of this disease of all the Phlebotamus species of the group
sergenti known in the USSR and also of Phlebotomus from the group minutus,
The main vector is Ph. papatasii,

So far there are not any true cases of Phlebotomus fever infectien in

Kara Kum that we could regard as infections of local origine. However, this
situation does not give us the right to be satisfied -~ on the contrary it
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binds us to be prepsred to prevent the formation of the foci of this disease
in any of the localities being rehabilitated. In the fauna of Phlebotamus
in Kara Kum there are richly represented all the species whose presence in
other localities is a condition for the origin of diseases. If it is also
shown that in the sandy desert the natural foci of this disease are absent
then they may be formed due to the presence of humans in incubative period
or having a light case of the disease - which is often characteristic of
infections of virus etiology. Actual cases of importation of Phlebotomus
fever are frequent in the cities and villages of Turkmenia that have earlier
been free of this disease,

One case of importation of the Ph, fever was found even in a small and
only recently built settlement in Central Kara Kume. This appears to be the
first but unavoidable proof of the necessity of conduct of prophylactic
measures not only in the newly rehabilitated territories but also in such
settlements used as bases for expeditions into the desert. In ancient foci
of Phe fever a fresh population may hecome infected and serve as the point
of distribution of the disease in districts previously free from it,

2. Natural foci of Diseases transmitted by ticks.

Tick fevers

The presence of tick rickettsiosis in Turkmenia has been first estab-
lished by us in the dune desert in the lower mountain belt of Kopet-Daga in
1948, Several rickettsial strains were easily isolated from Rhipicephalus
sanguineus, At the same time and in the same locality there occurred several
cases of rickettsial infection among the people who were the first to work
on the wild desert, The strains had been studied for two years; their com-
plete sameness with the strains isolated from blood of humans suffering from
tick ricketisiosis from several eastern districts of our country has been
established (A.S. Korschunova, Z.M. Zhmaeva). Ticks -~ the vectors of patho=
genic rickettsia have been collected in the semi-desert landscape in the
burrows of a jackal, dicobraz, badger (P.A. Petrischeva)e

The work in this direction was reviewed by us in 1952 in two districts
where in the preceding years there have been observed infections among the
people, suspected to be rickettsioses (tick)e.

The basic attention was centered on the study of natural factors of
those landscapes of the desert where in the preceding years were registered
sporadic infections among the old and the newly arrived inhabitantse The
infection was usually preceding by a tick bite - during wood cutting, on
animal pasture in the wild nature. Ticks from these places were collected
for investigation and yielded quite readily rickettsial strains related to
genus Dermacentroxenus (S.I. Kulagin, Z.M. Zumacva, A.A. P¥chelkina, M.V.
Schekhanov) e

In another focus where there were infected humans also infected during
their contact with nature there were in 1953 isolated several strains of the
etiological agents from sick people (from ticks of the genus Ornithodoros and
the genus Hyalomma), and also from sand rats and other wild animals (ZeM.
Zhmaeva, A.A, Ptchelkina, E.B. Karulin).
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Tick‘recurrent Tynhus

Ticks of genus Qrnithodoros zre universally distributed in the Kara
Kum and are the obligatory ectooarffltes of various marmals reptiles and now
and then - birdss A greab quentity of these ticks was found in the burrows
of sand rats in central Kara Kum and in burrows of unknown inhabitants in
the Uzboi region. Slightly less Lrequentlv ticks of genus Ornithodoros were
found in the Kazandzhik region and in southeastern Xara Xume 1N places with
Bightly hardened sands the ticks of genus Ornithodoros as a rule e, are elther
absent or are rare. The sbundence of ticks is associated with well hardened
sands with constant sand rat population., The burrows of these animals are
at the same time the usual shelters of a rich world of reptiles (lizards,
vipers, turtles). These along with the wermblooded inhabitants of the desert
represent a permanent approachable point of blood source for this group of
ectoparasites,

In the examlnazlon of Kara Kum in 1951 we have isclated from ticks 0.
papillipes and O, tartakovskyli eight strains of spirochestes pathogenic to
mans The Drnsence of the spircchaetes in ticks was determined also in pree-
ceding years. Especially characteristic are the cases of infection with tick
spirochaetes of stockmen working in Kara Kum in the lower Tedzhen rezion.

All the zone of Xara Kum infested with ticks of genus Ornithodoros should
be considered as potentially dangerous - due to ithe tick spirochaetic infection.
During the expedition cof 1951 in Kara Kum we have witnecsed two eases of in-
fection with tick recurrent typhus among persons concerisd with soil worke

11T, rt review of the exemination of the tracks of *he Tchovdzhon -

grea railraad,

In the examinetion of the tracks of the new railrcad betwzsn Tchardzhon
and Kungrad sur nain at»entlb was attract:d by small ssttler~-is, various
statica constructiuas that wers the first to penetrate the w..:pulated
regiciis Of specizl intsrest wes the solution cf the qusstion «oout those
desert cwellars whe woul<Z be the fir:bt to inhabit the rehsbilitated territorye
The werk wa# condnrted with interruptions for sevsral days in such places
where in front of cur e7:s roce up new setilemenits and in setilements whose
past did nct exceed 1=l  vears, Ths investigation consisted of detailed
account of zl1l tde faun. of blecdsucking insects and ticks beth in the
natural steti fis Seetisms inhzbiter by men, From the cnalysis of this
data we waniz ¢ a moy¢, detailed pingnosiz abowy that relationship of
the sevarats comp’-‘ »P ths complex of vestors of himan discasers on the
rehab.iiitated seﬂtgbs wrieh wonld be formed closs to man and iubseouantly may
have a relation to a pes«ible transmission of the zooncse from nature to the
new settlements and towvs. We have tried to obtein this progausis as fast as
posgible sc that we coulsd presont timely recommendations of prophylactic
measures in the new construsiions (Flgs 12-158),

Fige 12 Rocky section of Zaungurz Kara Kum,

Fige 134 Collection of Phlebotamus flies by nets from the burrows
of a great sand-rat colony in Zaunguz Kara Kums
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Along the whole track treversing the uninhabited spaces of Zaunguz Kara
Kum - the animal world lack~ ia richness (fige 12). H0w~\ér, even here as
also in the other sectivns .+ zandy desert tiwre could be «.stinguished
"islands® of mc=t concewtr:iod 1ife with remarkable guanti:y of inhabitants
from the world of vertelruic and invertebrate animals, In the burrows of the
various sand-rats and elisoc of che marmot, the hedgehog and the turtle here as
in the other sections of Kara Kum were collected the following: Phe papatasii,
Fh. eergonnl, Ph. sergesti var. 2lexandri, Ph, caucasicus, Phe cnlnen31s, Fhe

a-paklens. S, Pr gveiov“; "he i dei; (2) mcsquitos: Aca caspius, Ane

Superpic. 3, L. .ongiar-olats. _alex pipiems; (3) ticks: ixodid, argasid;

gama.sd aﬁa now and then red mites; (5) fleas.

The majority of the species of ticks was found both in the burrow and on
the master of the burrow. In m=ny burrows apparently prevailed ixodid ticks =~
especially their larvae; other species of ticks were found in fairly even
quantities. In some of the descrt sections Fhlebotomus flies or fleas were
obviously prevaleat over all the other para:iiess

The infestation of practically all the wells with mosquitos attracts
attention, Due to the absence of open water holes the mosquitos bred some-
times in cisterns with drinking water which were transported there for the
supply of the population in th< sections of desert completely devoid of water,
In shallow, easily warmed wells C. pipiens and Ti- longiareolata bred in
tremendsus quantities, Now and then along with the mosqL‘to larvae there
were tound the larvee of the marsh flies - which wss usually the case of wells
in the vicinity of tugai forests and irrigated fields reaching to the territory
of wild desert, The marsh flies bred sucecessfully in shallow wells where the
water level was not lower tham Im, from the ground surface.

In the rehabilitation of deserts as a rule, there tokes place a fairly
intensive migration of several arthropod inhzbitants of the desart to the
farmed iterritory, Furthermors *n those cases when the ccanstrus“ion of homes
was ne“ finished their base and field houses wers infested witi: flies.
(Phlebots)s These insecsts prevwad to be not only the most mobilie, but also
the most annoying group of bleced sucksrs in the desert that has ever pursued
mane, In the new constructions there were found all the species of Phlebotomus
living in the burrows of sand-rats, marmcts, turtles and other wild animals.

The commong species of insect - parasites and pests of man inhabiting

newly scttled localities have unbound vossibilities of passive migrations
these 2:e provided by the railraod, the cars, airplanes and also camel cara-

vanse tigracions of various irsects to a rew fammed territory were observed
both f:m the deser® and from %ie ancient oasis to the desert. Because of
this ci newly settled territors:s (due to the absense of prophylactic mea-
sures and sanitary - hygienic 2.bits of the population) there will occur ex=
clusive by ¢i.ck spread of mos:witos, flies, fleas, and other insects and
also coveral opecizs of tickse

Cow vhe territory of the maisorological statior,built in Xera Kum about
3 yeers ziter the beginning of the enterprise thess were found more than LO

species of squantropic insects and ticks, These mlgrated on a small section




of tre rehabilitated desert both from the desert and the oasis situated 120km
from the place on which stands the station.

On the ancient flood lands lying close to the contemporary oasis there
can be observed a fairly high level of ground waterse. This leads to a strong
increase in the number of mosquitos = in all manner of works involving the
ground in connection with digging of ground for railroads, Because of this
all the ancient flood lands situated a small distance down the railraod
track were infested with larvae and puppae of blood-sucking mosquitos among
which there were found 6 species of malarial mosquitos: Ane hyrcanus, An.
superpictus, Ane pulcherrimus, An. maculipennis vare sacharovis

During the time of our investigation in June-July 1951 all the territory
from Tchardzhen to Ene~Kulievo and also from Pitniak to Urgentch inclusive
was abundant in soft water mud flats which originated en the sides of the
artifically elevated railraod tracks and weve a possible danger in connection
with the distribution of malaria on the rehibilitated landse This condition
should be given a special attention on the part of the prophylactic estab-
lishmentsse
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