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EPIZOOTY OF PLAGUE 1IN THe SOUTHLAST KARA KUM IH 1964

Following is the translation of an article by A. Y,

azhev, G. K, Tkachuk, 0. P, Gel'dyev, A. A, ilelanina,
0. He burgel'dyev, and V, ., andareyeva, Turkmenskaya
Antiplague Station, published in tho Russian-language
periodical Izvestiya Alkademil hauk Turkmenskoy SSk,
Seriya idloloysicneskikn wauk (Bulletin of the academy
of Sciences, Turkmen uSk, plological Sciences Series)
o 1, 1968, pages 73=-78, 1t was submitted on
20 Jun 1967._7

An epizooty of plague among rodents in the southeastern Xara-
Kum was exposed for tne first time in the spring of 1964. Up to
this time the results of all the investigations in this region over
a number of years (1955--1962) were always noegative. The epizooty
took place among pgreat gerbils (Rhombomys Opimus Licht).

At first seven cultures of the plague microbe were isolated
from 79 great perbils which were suppllied on 4 and 5 April from the
vicinity of the Soyun-Kuyu well (Fipge. 1) and six from 703 fleas
which were taken from the wool of the great porbils,

During a subsequent eplzootological investigation 5 moro
independent microfoci were established. These were located in the
regions of the wells at Yaban-Oy, lMollaroz, Kumyshly, Osman=-Uyuk,
and Teze-Kuyu. The total area covered by the eplzooty comprised
tens of thousands of hectares. Tho investigation of the eplzootic
territory continued without a break from 1 April through 1 Decomber
1964 (with the exception of August)e. All the epizootic sectors
were investigated repeatedly each month; theo remaining territory of
sand deosert was investigated only once, and only in rare cases re-
peatedly. buring the period of operation in the zone of tne epi~
zooty 7263 rodents werec investigated (4759 of thuse were great
gerbils), 32677 fleas and 15444 ticks taken from the rodents, and
also 33099 fleas and 3390 ticks collected from the colonies and
burrows of tne rodents. All told 36 cultures of plague minrobe
were isolated. Of these 24 stralns were from rodents, ll from
fleas, and one from ticks.

: On the territory adjacent to the zone of the established epi-
zootlc 5416 rodents and 46595 ectoparasites were inveatigated,
however, it was not possible to 1solate a culture of plague micrche.

The eplzooty of plague in the southeastern Kara=-Kum boro a
local microfocal nature, These local foci represented ocne or sove
eral colonies of great gerbila, the infectivity of which based on
separate seotors fluctuated from U.5 to 3.0%.
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Flgure 1, Schematic map of tre plague eplizooty in the southeastern
Kara=Kum in 1964. ® - sites werec culturcs of plugus microoo were
i1solated; O ~ investigated sectors; wells: 3 = Tozeeiluyu; ¢ = Yaban-
Oy; 5 = iMollaroz; 6 = Soyun-iuyu; 7 = rumyshli; 8 ~ Osman-Uyuk.

Key: (a) NMurgab; (b) Kara-num Canal; (c¢) dortnern zone; (d) Afghan-
istan; (e) Amu-Darya; (f) Central zone; (g) Soutusrn zone,

In this sector of the southeastern Kara-kum the following
species of animals are known: tne suslik (Spermophilopsls leptodace
tylus Licht. 1823), porcupine, small jerboa, hairy-leg ,ed jerboa,
tarboganchik /related to the marmot/, house mouse, great, red-tailed,
and midday gerbils, common mole-vole, Afghanistan vole, Contral

Aslan hare, plebald shrew, long-eared hedgehnog, nwottled polecat,
weasel,sand cat, corsac fox, and fox /4/.

The great perbil is the dominant species over tne entire terri-
tory Investigatod,

On rodents and certain mamaials of other specles 19 species of
fleas were detected: rulex irritans, wchildnophaga puallinaces,
ke oschanini, Xenopsylla gerbilli gerbilli, X. confermis, A. nirtipes,
Synosternus pallidus, S. longispinus, Coptopsylla oliac, C. lamwllifer,
C. Bairamaliensis, C. 1. Rostrata, rostropsylia daca, Ceratoyshyllius
laeviceps,C, turkmenicus, C., monstrosus, raradoxopsyllus teretifroas,
Rhadinopsylla cedestls, Stenoponia vlasovi.

The dominant specles on the epizootic territory were the fleas
X+ gerbillil gerbilli, the numerical strength of wnica made up 8li
in the collections,

An analysls of the materials malkes it possible to divido the
epiZootio territory into & conditional sectors: north, central, und
southern /I, 2, 37.
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The northern sector bord~rs {ie unaru-iaun Canal and is a low-
hunmocky sandy desert, Iin wnici tuiyr-like plains are impregnated
(Teoly wvell)e 1In places the flatland is stroteaed out from north
to gouth with ravirnes 1--% lon in lengtn and 1u0--200 metoers 1in
v.dthe 1n the nortnern nart of tae sector (Yaban-0y well) the
flatlands «re cut into by sand ridges with a neight up to 10 meters
and & length of $--4 kilometers. Tne distance between these 1is
1--2 kilometers. These ridges serve as habitats of survival for
rodents in unfavorable years. iier tune predominant vegetatlon 1is
& sazakovo=-ilachnyy coaplex <. Colonies of great gerbils are
scattered and rerely long and narrow (ravines, ridges). #A characs=
teristic for this sector is tne consilderavle fluctuation in tne
number of rodents by seasons aud years.

In 1964 tae aumcrical strengtn of great gerbils per nectare
was C.4 animals in the spring and 3--4 animals in the full with a
colony density of l=--3 per nectare., In individual years (1965) the
nuber reacned 16 animals per hecture. The number of small gerblls
(midday, red-tailed) was 0.1 animals in tue spring and 10 in the
fall (1064); sometimes in tne spring (1965) it reached 15.

Tnhe central sector 1ls characterized by ridpe-hillock sands with
a ridpe neight up to 10--15 meters. Ilmportant forms of microreliof
are the shallow flat basins. Kandymo-1lachnyye associations of
prlants are predominanti The settlements of preut gerbils are scate-
tered. The central sector is the territory where tane e plzooty of
plague among great gerbils proceeded most activelys. The number
of ;reat goroils in this region was also subjoect to fluctuations
{8 in tae spring and 5 in tae fall), sometimes (1965) 12 in the
spring witis a colony density of 3--0 per hectare. Tho number of
small cerbils fluctuates from 2 in the spring to 6 in the fall (1964)
and up to 10 animals in the spring (1965) per hectare.

The southern sector represents & ridge desert (Predkarabilye).

1t is distinguisned from the central rogion by higher {up to 50 m)
and lonper {(up to 3--5 km) ridres. The ost characteristic elcments
of the reilef aris the wide (up to 1000 meters) and deep busins,
The slopes ol tne ridges ana hillocks are steeper. Settlements

of preat cerbils nuve a scattered nature. Plant associations are
revresented by kyrtycnno-kara-ilachnyy (in combination wit. kandymo=
1lachnyy) complexes*#*1n this sector of the southeastern Kara-kum
tne conditions ror the existence of tue greau zorbil aro most
favorable, tinorefore tnelr number nerc .s tane highest and tne most
stable. 1t rasches 16--24 animals with 4--6 colonies por nectare.
The number oi red-tailed and midda - ;erbils here is subject to
luctuations from 2 in the spring (.1964) to 18 in the spring (1965)
per hectare. The years preceding the epizooty (1962, 1963) were
characterized by unfavorable conditions = drought, when the annual
norm of preciplitation of 162 mm dropped all told 105 mm in 1962 and
85,1 mm in 1862. The shortage of moisture seriously worasened tne
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food vase for gerbilse. alter tne drougnt of 196¢ wn uncxi.ectedly
snowly and cold winter set in. 1n tac winter-sourin;; period of
1963/1964 205 ma of precipitation fell, primarily in tuae Tfori of
snow, Tine numoer ol days witn a snow coverin;; in this winter
reacied 33, wnile in the winter of 1962/1965 it was &, and in tne
winter of 1961/62 it was 2. 1t is nucessary to note tiae low
winter air temperatures, droosping down to -25°9, and soll tempera=-
tures to -10°, 4s & result of periodic tnawings an ice crust was
cormed on tue swrrluce vl tiw $0ils This orevewtea tiie auvsowplacn
of thawed water.

Water running off into the lowland flooded the culonies of
great gerbils which concentrated here in years ol drougnt. In tne
northern epizootic territory up to 80 of the colonies werc flooded
by thawing waters, and in the southern sector - 30%. 43 & result
of this by the spring of 1964 the populatlions of great gorbils nad
died out. Surviving rodents resettled in higher places (3slopes of
ridges =id hillocks).

Proof of this shifting is tie number (up to 85,) of recently
abandoned, eroded colonies whicu were located in vasins witaout
drainage. Almost in each of sucn colonies {more than 90%) tihe
active migration of fleas and ticks of the genus Hyalomma was obe
serveds In other recently abandoned colonies (apparently already
in the fall of 1963) there was no migration of ectoparasitese.

All of this testifies tnat the resettling of the animals took
place in the winter of 1963/64., S ch a concentration of great
gerbils on elevated sectors of relief furtnered the strengthening
of intraspecies contactse

in the northern sector of tue territory tie nunber of great
gerblls was lowered in comparison with 1962 by 10 times and com=
prised less than 1 animal per hectare with a 50jo occupancy of
colonies. By the fall of 1964 thelr number increased to 5=-4 per
hectare with an occupancy of coloni s up to 40%.

In the central sector of tne epizootic territory the depression
srobably began with 1963 In 1962 the number of great gerbils in
this region was equal to 14 animals per hectare with an occupancy
of 905 of the colonies. In the spring of 1964 tneir nunber wus
reduced to 8 animals per hectare with an occupwncy of colonies

down to 60j%, and by the fall to 4-=5 animals with 30% of occupied
colonies,

In the southern sector of the epizootic zone there were no
significant changes in the number of great goerbils. Here in tho
spring of 1964 there were 16 animals per hectare with 90% occupied

colonies, and in the fall only &an insignificant lowering was noted
in their numbers.
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The epizootic ol plague in the southcastern Kara-Kum in 1064
proceeded exclusively anong presatv gerbils. #n cxception is a
culture of the plague microbe, isolated from nimphs of ticks of
thoe genus Hyalorma which wese taken from & red-talled gerbil. The
animal was capturcd in & colony of rreat gerbils when the mass
migration of ticks from tne burrows to tne surface of the colony
Wwus observede A second culture of tns »nlusue microbe was isolated
from fleas from the burrow of a fox wnlcn was also located in a
covioany of preat ;erbills,

Seasonal peculiarities of tne eplzootic are characterized in
Table 1, from whicn it can be seen tnat the greatest number of cule-
tures of the plague microbe was isolated in april (17 strains),
when contaemination of great gerblls reached 1.2l 1n ilay their
contamination comprised 0.64%, in June 0.56%, and in July - 0,30%.
In October it was reduced to 0.07%, and in November = 0.16%.

Table 1

Plague infection of great gerbils 1in the southeastern Kara-Kum
in 1964,

. @ Mecaum
@ 1toxs “vean HI‘IV iv ! vxl\m %1x' X l Xi
[ | i
2? MceaeaoBano necuanok 76 | 1401 | 302 | 381{ 324 i3 | 1487 | 617
Buneneno kyawryp 0 17 2 2 1 (U 1
[pouenTt 3apameHHOCTH 0 I 0,21 | 0,64 | 0,56 | 0,30 0 {v,0710,16

Key: (a) Indices; (b) iinnths; (¢) Gerbils investigated; (d) Cultures
isolated; (e) rPercentage of infectivity.

The cnronic course of tue infectious process in great gerbils
conlirued the dyin; away of tne eplzootic by tine suniner and fall
of 1964, A pecullarity of tne 1964 eplzootic is also the low
percentage of plague infocted greut gerbils on the whole cver the
entire epizootic territory.

If individual sanples are taxen from the population of great
i;erblls, then the average infection rate of animals increases con-
siderably, which test.fies to tne strict limitation of sectors of
the eplzootic. Thus, in the northern sector tne infection of ger-
bils with plague comprised 6.,1%, in the central - 0,5--88, and in
the southern = l.6-=5.9%.
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Thus the epizooty proceeded most actively in tac central sec-
tor, where the preatest number of cultures of plupue microbe were
isolated (15 strains) and where the hisnest percentajge of infcc-
tion of great gerbils wus observed.

Figures for tane abundunce index of fleus in thie fur of groat
gerbils in 1964 fluctuated within 3,1-=20.< in the sprin; and
7el==11 in the fall. In places wnere cultures of tao plugue microbo
were 1solated rrom fleas taiten from the wool of rodents theso
indices were usually noticeably higher, comprising, for example,
in Soyun-nuyu - 9,7; in Xumyshly = 12.1, and in Osman<Uymk = 9.7,

In spite of the relatively high number of greutv gerbils in the
epizootic zone (8--16 specimens per hectare) ana tuaelr comparatively
high percentage of infection (in April l.2s), the percentage of
infection among fleas was not high (in sapril l.4%, in cay 0.180;
Table 2). Subsequently on 28 April 1964 three cultiures of plague
microbe were isolated from {leas wnici were taken from the burrow
of a fox (it was located in a colony of greuat gerbils in the
rogion of Xumyshly well) and one from a colony of greut gerbils
in the region of tne Teze-Kuyu well on 15 ilay 1964,

Table 2

Infection of' fleas from the wool of great gerbils in the southe-
eastern Kara=Kum in 1964

@ Hggaea08a10 NOCCBOB € PAJINM @ ;
r\’; KOAMNCCTHOM BAOX _ 3apdweunocTs Hoceron (%)

1 &
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g Anpeas ~ =% =t = | 09100 1.4
. \ ! X |
N Mai S S LS TN 2 T RS B S B P B 1,18
i 0 ] 0 I ) " ! !
. . . i :
PP L OB KU AR P BRSPS
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Note: In the numerator -« number of seedings from fleas, in the
denonminator - number of isolated cultures of plapue microbe.
Key: (&) ilonths; (b) Investigation of seedings with various
numbers of fleas; (¢) Infection rate of seedings (%); (d) total
samples; (e) on tue average; (f) uarch; (g) April; (h) iay;

(1) June; (§) July.
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witn the dyins ofi’ of the plague epizooty infected flcecus weore
not detected at «ll, which apparently can be connecved witn the
chronic course of plague in rodents and tne ubsonce of bacteremia
in them,

Tne low infection rate of fleus and rodents during the epizooty
of plague in southeastern kara-ium in 1964 can ve explained by the
absence of intercolony contacts due to tae unusual high and taick
grass (the height_ol ophemerals and perrenial ophemerals reached
60 em and per 1 m2 tnere were more than 700 plants), by the low
numeriesl «trencth of red-t=iled urnd wmaldduy gerbils, shnifting of
tne population of fleas in liay, and also vy tae cironic course of
the infection process of plague in rodents. Thus, out of 24 strains
of plague microbe, isolated from tae organs of jreat gerbils, only
in two cases (region of the Soyun-Kuyu well) was growth noted on
seedin;s of blood, spleen, and liver, in six - on seedings of the
spleen, and in three - on ;roup secdings of a suspension of sploense

Not in one case was profuse pgrowtn of the plague microbe noted
(on agar from 1 to 11 colonies ;rew). 4ll the remaining strains of
Prajue microbe were isolated tinrougn bio-experimental animals,
vuring tne pcriod of' investigation only one carcass of a _reat
gerbil was found (at the iiollaroz well) and two animels in an agonal
state.s The isnlated cultures of the plague niicrobe grew in the
rough forme They fermented glucose, maltose, mannitol, und glycerol
with tho formation of acid without a as; they did not fe ment
lactose, saccharose, rhamnose, and urea; they werc easily lyzed
by plague and pseudotuberculosis phages; they were patno,cnic for
white mice and guinea pigs, however, tney possessed varicus virue
lence. & large portion of taem ciused tue deatn of laboratory
animals (white mice and julnea pigs) following subcutaneous aumine
istration ot 10 and 100 microbial bodivs. .iowever, soveral strains,
isolated in tie region ol the rumyshly, Soyun-kuyu, and .iollaroz
wells, oos-3ssed & somewhat lowerod virulence, ror these strains
a dosc of 100 tnousand mlcrobial bodioes wus letnal for guinea pigse
ilong with the typlcal virulent strains of the slague microbe
several atypical strains vere isoluted. They docoriposed urea,
were wowxly lyzed hy plague ,nage, and possessed selective virulence.
Atypical cultures of tae pla_-ue microbe were isolated in tne
southern sector, at tie aArtyke-suyu well, from seedings from the
organs of great gerbils and fleas,

Conclusions

1, 1In 1964 in the soutneastern Kara=Kum for the first t.ime
a local epizootic of plague was reveulod amon: great cerbils. It
had a microfocal nature. A factor promoting tne epizootic was the
unfavorable conditions of existence for rodents in the winter of
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1965--1964 (prolonged standing of snow covering and low temperature).

2e The most active eplzooty occurred in tho centrul soctor
of the epizootic territory.

Se¢ 1n spite of thne hign nwavber of rodents on thc territory
of tne epizooty in tae spyrin;; of 1964, the average porcoentage of
infection of great gerbils was low, walcn probubly degeaded on tne
chronic course of tne infectious .rocess in the rodeats, insi;z-
nificant infection of fleas, and tne absence of intercolony contacts
due to the thicx vegetation.:
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$e,:=4, =t Translator'!s note. The aescriptivo verms ror tic voge-
tation of tne resion are tsken from local Tur'cien termas. Genoral
meanings are as follows,

Sazak - artaropnytwn arborescons or saksaul, a trec jrovwing in tae
sand deserts and saltmursnes ol Uentral asia,
llyak - Carox pnysodes, & sedge wnlch grows between thoe bushos on
hillock sands in tho Karaw=ifum desert alon; tae ismu~Daryu Hiver,
Kundym - C. eriopodum, a tall bush or small treo up to 3-=3.0 metors 4
tall growing on hillock sands.
Kyrtych - kongurbash, Poa bulbosa v, vivipara.




