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NEW LOCALITIES OF ENDEMIC AND RELIC SPECIES OF FLORA
IN EAST KAZAKHSTAN

Abstract. One of the ways to preserve rare species of relic and endemic plants is protecting their habitats and
phytocenoses in which these species exist at the present time. In connection with this now, in the era of sharp
increase in anthropogenic stress, it is important to study flora and vegetation, to find new habitats of rare plant
species in the mountainous regions of Kazakhstan, to draw up maps of their distribution area and take specific
measures of protection. The purpose of this work is to study the geographical distribution of rare endemic and relict
flora species of Eastern Kazakhstan. Materials for the study were collected during expeditions in 2012-2017. The
study of the distribution of rare endemic and relict plants was carried out by a route-reconnaissance method. Routes
of field research were planned according to cartographic forest inventory materials of land use and administrative
maps of the East Kazakhstan region. The route of the expedition was compiled in such a way as to visit the most
probable and characteristic places of growth of the studied plant species. The studies were conducted according to
generally accepted methods: while describing plant communities with the participation and dominance of the plant
species under study, conventional geo-botanical methods were used. As a result of the research new locations of
rare, endemic and relict plant species have been discovered on East Kazakhstan territory. The new growth sites for
Daphne altaica, Sibiraeaaltaiensis and Amygdalusledebouriana were determined. When registering the finds their
exact coordinates were determined, the names of the tracts, the exposition of slopes and other necessary information
was indicated.

Key words: endemics, relics, areal, distribution, mapping.

At present, there is a significant depletion of the gene pool of plants of the natural flora, and espe-
cially relic and endemic species, most of which are rare and are on the verge of extinction. Relict species
of plants are of great scientific interest, since they are carriers of reliable information on the vegetation
cover of past epochs [1].

One of the ways of preserving rare species of relic and endemic plants is the protection of their
habitats and phytocenoses in the composition of which they are included. In connection with this, now, in
the era of sharp increase in anthropogenic stress, it is important to study flora and vegetation, find new
habitats of rare plant species in the mountainous regions of Kazakhstan, draw up maps of their distribution
range and take specific measures of protection.

The purpose of this work is to study the geographical distribution of rare endemic and relict flora
species of Eastern Kazakhstan.

Materials for the study were collected during expeditions in 2012-2017. The study of the distribution
of rare endemic and relict plants was carried out by a route-reconnaissance method. Routes of field
research were planned for cartographic forest inventory materials of land use and administrative maps of
the East Kazakhstan region. The route of the expedition was compiled in such a way as to visit the most
probable and characteristic places of growth of the studied plant species.

The studies were carried out according to generally accepted methods: in the description of plant
communities with participation and dominance of the plant species under study, the generally accepted
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geobotanical methods were used. B. A. Bykov [2]; E. M. Lavrenko [3]. Authors of taxa are cited in accor-
dance with the rules adopted in the summary of S. K. Cherepanov [4], S. A. Abdulina [5].

The location of the thickets was established, guided by the biological characteristics and ecological
confinement of the species under study, as well as using herbarium material.

Authenticity of plants was determined with the help of works "Flora of Kazakhstan" [6-9], "Illu-
strated determinant of plants of Kazakhstan" [10].

Conducted in recent years (2012-2017) in the East Kazakhstan region, flora studies have made it
possible to identify new habitats of endemic and relict plant species. For the three species, new habitats
have been determined, when registering the finds, their exact coordinates have been determined, the
names of the tracts, the exposition of the slopes and other necessary information have been indicated.

Daphne altaica Pall. A kind of shrubs of the genus Daphne of the family Thymelaeaceae. The nar-
row endemic of Altay and adjoining mountains south of the Zaisan depression (Saur, Tarbagatay), relict of
the tertiary forest subtropical flora of the Turgan type, the species is listed in the Red Data Book [11].

Daphne altaica root shoots deciduous shrub in height 1-1,5 cm. With brown, from below dark-gray
bark, well recognizable by forked form of branches. Young branches are pubescent, old naked. The leaves
are large, elliptical, entire. Blooms in the fifth year of life. Flowers are bisexual, with a simple perianth,
sitting in groups (three to seven) at the ends of shortened branches. Perianth is snow-white, ridge-pale,
with a cylindrical tube and four deflected rounded bends. Flowers have a strong pleasant aroma and a
little like lilac flowers, only smaller. Blossoms in May - June, fruits (juicy black bone with single seeds)
ripen in June - July [6].

It grows on the northern slopes of the mountains and in the foothills, in deciduous forests, bushes,
rarely enters the shrub steppes. The main threats are grazing and fires. It occurs in Altay, Saur, Manyrak,
Tarbagatay.

Daphne altaica has a medicinal value, it is used in folk medicine, the plant is poisonous.

Conducted in recent years (2012-2017) in the East Kazakhstan region, flora studies have revealed
new habitats of the Daphne altaica[12, 13].

On the ridge Naryn at the foot of the mountain Atzhal there are large thickets. The eastern slopes of
Mount Atzhal, along the gorges with coordinates N 49° 05.505"; E 084" 29.143' are covered with dense
shrub vegetation from Spiraeatrilobata L., S. media Schmidt., Rosa acicularis Lindl., Rosa alberti Regel.,
Lonicera tatarica L., Cotoneaster melanocarpa Lodd., Rubusidaeus L., Daphne altaica Pall., Amygda-
lusledebouriana Schlecht. Under the canopy of the bushes a rich species diversity of herbaceous vege-
tation is developed.

Shrub dense thickets stretch along the southeastern slope to a height of 1300-1500 m. At the level of
1200 m, aspen groves appear on the slopes of northwestern exposures in the first tier, in the second tier the
bushes Spiraeatrilobata L., S. media Schmidt., Rosa acicularis, Rosa alberti Regel., Lonicera tatarica L.,
L. altaica L., Cotoneaster melanocarpa Lodd., Daphne altaica Pall., R. idaeus L. From herbaceous vege-
tation, Artemisia absintium L., A. vulgare L., Thalictrum collinum Wallr., Liliumpilosiusculum (Freun)
Miscz, Origanum vulgare L., Medicago valcata L., Aconitum volubile Pall. ex Koelle, Thermopsislan-
ceolata R. Br., Campanula glomerata L., Hypericum perforatum L., Rubussaxatilis L., Crepissibirica L.,
Centaurea ruthenica Lam., Orobus luteus L., Delphinium elatumL., Aconitum leucostomum Worosch.

We discovered a Daphne altaica population in the eastern part of the Kalbinsk ridge on Mount
Sandyktas. The population is located on the south-eastern slope at an altitude of 1056-1062 m above sea
level. The total area of the population is 0.2 hectares, coordinates N 49°17.908': E 082°29.819 ’(picture).

The Daphne altaica is found among dense shrub vegetation from Lonicera tatarica L., Caragana
arborescens Lam., R. spinosissima L., Rosa acicularis Lindl., Rosa alberti Regel., Cotoneaster mela-
nocarpa Lodd., Daphne altaica Pall. Among the foci there are some herbaceous species, Clematis
integrifolia L., Dictamnusangustifolius G.Don ex Sweet., Delphinium cyananthum Nevski., Fraga-
riaviridis (Duch.) Weston, Trifoliumlupinaster L., Filipendula vulgaris Moenh., Potentilla recta L.,
Phlomoidestuberosa (L.) Moench., Galiumverum L. and etc.

Sibiraeaaltaiensis (Laxm.) Schneid. shrub Rosaceaeluss. family, about 150 cm tall. The branches
are relatively thick, characterized by a reddish-brown bark. The leaves are sessile, bluish-green, whole
and entire. Flowers unisexual, collected in separate racemose-paniculate inflorescences. Sepals and
petals, like all Rosaceae, five. Calyx widely bell-shaped, corolla white. The fruit consists of five upright
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Flowering Daphne altaica on the Kalbinsk Ridge

leaflets (longer than the cup), each containing two small brown seeds. Seed reproduction. Blooms
Siberaea in May-June, fructifies in July-August [7].

A rare, endangered species, the endemic of Altay, the distribution of which only slightly exceeds the
boundaries of Kazakhstan. It grows in open mountain valleys and on the slopes of the mountains.

Leaves are sometimes used as a substitute for tea, but in folk medicine in the treatment of fever, liver
disease (hepatitis) and the cardiovascular system. Sibiracaaltaiensis is an effective ornamental plant,
grows well in seeds from seeds. It is very attractive not only during flowering, but also in autumn, when the
leaves are painted in bright crimson colors. It is protected in the Katon-Karagai State National Park [14].

Quite large thickets of Altay endemic are found in the Sibiraeaaltaiensis on the ridge of Tarbagatay
of Southern Altay, on the right bank of the Taldybulak river at an altitude of 1816 m above sea level with
coordinates N 49°06.355", E 086°07.890".

Cenopopulations with the participation of Sibiraeaaltaiensis are grouped in aherbage-bush type of
phytocenosis, which occurs along the right bank of the Taldybulak River. The shrub layer is dense, well
developed. Of the shrubs - Sibiraeaaltaiensis, Pentaphylloidesfruticosa (L.) O.Scywarz, Salix sajanensis
Nas., Spiraea media Franz Schmidt. From forbs are found: Polygonum viviparum L., Geranium pretense
L., G. divaricatum Ehrh., G. sibiricum L., Lamium album L., Galiumverum L., G. boreale L., Myosotis
palustris (L.) L. , Thalictrum flanum L., Veronica longifolia L., Ligulariaaltaica DC, Alchimillasibirica
L., Papaver medicaule L., Polygala hybrida DC., Valerianadubia Bunge., Polemoniumcaeruleum L.,
Viceatenuifolia Roth, Campanula glomerata L., Trolliusaltaicus CAMey., Dracocephalumruyschiana L.,
Dracocephalumintegrifolium Bunge, Pyrethrum krylovianum Krasch., Aconitum leucostomum Worosch.
and etc.

A large population of Sibiraeaaltaiensis is found on the slopes of the southern and south-eastern
exposition of Mount Shubartos of the Tarbagatay Range of the Southern Altay. at an altitude of 1870 m
above sea level with coordinates N 49°06.564", E 086°07.847". Tests were made on 20 plants on an area
of about 2.5 hectares.

Cenopopulations with the participation of Sibiraeaaltaiensis are grouped into a herbage-shrubby-
siberian type of phytocenosis, which occurs along the slopes of southern and south-eastern exposures.
The shrub layer is dense, well developed. Of the bushes - Rosa alberti Regel., R. acicularis Lindl,
Sibiraeaaltaiensis, Spiraea media Franz Schmidt. Herbal cover consists of Dactylisglomerata L.,
Poapratensis L., Koeleriaaltaica (Domin) Kryl., Alopecuruspratensis L., Lilium martagon L., Thalictrum
alpinum L., Pediculariselata Willd., Dracocephalumruyschiana L., Trolliusaltaicus CA Mey., Bupleurum
aureum Fisch., Galiumverum L., G. boreale L., Medicago falcata L., Ligulariaaltaica DC, Viceate-
nuifolia Roth, Hedysarumneglectum Ledeb. and etc.

On the slope of Mount Shubartos Sibiraeaaltaiensis rises to an altitude of 1892-1899 m above sea
level along the slopes of the southern, south-eastern exposure.
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Sibiraeaaltaiensis is found on the ridge of the Southern Altay on the slopes of the Shubarkaragai
mountain. The Sibiraeaaltaiensis saplings occupy a considerable area along the eastern and south-eastern
slopes at an altitude of 1693 m above sea level with coordinates N 49°03.436", E 086°00.179".

Of the tree species Larixsibirica is encountered, the shrubby vegetation is represented by continuous
thickets of Sibiraeaaltaiensis, with an admixture of Spiraea media Franz Schmidt, Pentaphylloides-
fruticosa (L.) O.Scywarz,, Cotoneaster uniflorus Bunge. The herbaceous stage is represented by Dactylis-
glomerata L., Calamagrostisepigeios (L.) Roth, Poasibirica Roshev., Chamaenerionangustifolium (L.)
Scop., Geranium albiflorum Ledeb., Thalictrum alpinum L., Trolliusaltaicus CAMey., Myosotis palustris
(L ) L., LathyruspratensisL., Stellariapalustris Retz., Galiumboreale L., Alchemilla altaica Juz., San-
guisorbaalpina Bunge., Antennariadioica (L.) Gaertn., Saussureafrolowii Ledeb., Euphorbia lutescens
CFMey., Phlomoidesalpina Pall., Hedysarumalpinum L., Veratrum lobelianum Bernh., Gentianafe-
tissowii Regel & Winkl., Trolliusaltaicus CAMey., Dracocephalumruyschiana L. Swertiaobtusa Ledeb.,
Thermopsislanceolata R. Br., Scaligeriasetacea (Sehrenk.) Korov. andetc.

Amygdalusledebouriana Schlecht., bush of the family Rosaceae Juss. A rare, endemic species, is
listed in the Red Book of Kazakhstan.

The height of the shrub reaches 1,5-1,8 m. The branches are glabrous, spread out, with numerous
shortened branches. The cortex of perennial branches is gray or cranate-gray, annual reddish-brown,
stipules narrow-lanceolate or lanceolate, entire-toothed or dentate. Leaves are regular, on shorter shoots sit
in bundles, all naked, lanceolate or oblong-ovoid, apically pointed, less often obtuse, at the base gradually
narrowed into a short stalk, along the edges serrate-dentate. Flowers are bright pink, solitary. Blossoms in
late May. The fruits are thickly felt and furry. It grows in the grassy-meadow steppe, on mountain slopes,
in river valleys [7,8].

We found it on the northeastern shrub of the town of Saryshoky, the Naryn Ridge, the Southern Altay
Range, in the vicinity of the Kokterek village of the Katon-Karagai District, N 49° 05.537', E 084°29.165',
at an altitude of 724 m above sea level [15].

The northeastern slopes of the Saryshoky mountain, the gorges are covered with dense shrubby
vegetation from Spiraeatrilobata L., S. media Schmidt., Amygdalusledebouriana Schlecht., Rosa
acicularis Lindl., Rosa alberti Regel., Lonicera tatarica L., Cotoneaster melanocarpa Lodd., Rubu-
sidaeus L., Daphne altaica Pall. Under the canopy of the bushes a rich species diversity of herbaceous
vegetation is developed. From herbaceous vegetation there are Artemisia absintium L., A. vulgare L.,
Thalictrum collinum Wallr., Liliumpilosiusculum (Freun) Miscz, Origanum vulgare L., Medicago valcata
L., Aconitum volubile Pall. ex Koelle, Thermopsislanceolata R. Br., Campanula glomerata L., Hypericum
perforatum L., Rubussaxatilis L., Crepissibirica L., Centaurea ruthenica Lam., Orobus luteus L., Delphi-
nium elatum L., Aconitum leucostomum Worosch.

Thus, new locations of Daphne altaica, Sibiraeaaltaiensis and Amygdalusledebouriana have been
established, in the territory of East Kazakhstan. All modern materials on the distribution of the above
three types of flora of Eastern Kazakhstan are included in the electronic database of the East Kazakhstan
State University.

For the three species, new growth sites have been identified, which will be indicated on the maps of
their distribution areas. When registering the finds, their exact coordinates were determined, the names of
the tracts, the exposition of the slopes and other necessary information were indicated.

This work was a part of the research on the project "Molecular systematics of endemic, rare and
economically valuable plant species of Western, Central and Eastern Kazakhstan" on the PCF "Study of
genetic diversity and conservation of genetic resources of endemic, rare and economically valuable plant
species in the Republic of Kazakhstan" 2015-2017 and fundamental scientific research of the East
Kazakhstan State University named after S.Amanzholov on priorities of science development for 2015-
2017 on the topic "Development of biotechnological methods for the conservation of endemic and
medicinal plants in conditions in vitro".
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H. O. Baiityiun', A. B. Mbip3araanesa’, T. H. Camapxanos®

'MucruryT 60Tanuky 1 GuToMHTpOAYKIMH, AIMaThl, Kazaxcra,
*BocTouno-KasaxcTaHckuii rocyiapcTBeHHEIH yHuBepeuter uM. C. AMamxomnosa, Ycrb-Kamenoropek, Kasaxcran

HOBBIE MECTOOBUTAHUSA SHAEMAYHBIX U PEJIMKTOBBIX BUIOB PACTEHUI ®JIOPHI
BOCTOYHOI'O KA3BAXCTAHA

AnHoTamus. OfHUM U3 ITyTeH COXPaHCHUS PEAKUX BHUAOB PEIUKTOBHIX M DHAEMHYHBIX PAcTCHUH SBISETCS OXpaHa HX
MECTOOOHTaHHS U (PUTOLEHO30B, B COCTaB KOTOPBIX OHHM BXOJT. B cBs3u c 4eMm, HBbIHE, B SIOXY PE3KOro YCHJIEHHS aHTpPOIIO-
TeHHOTr'0 CTPecca, aKTYaJIbHO U3y4YeHHe (UIOPHI ¥ PACTUTENILHOCTH, HAX0XKACHHE HOBBIX MECTOOOMTAHUI PEIKUX BUIOB PACTEHHI
B ropHBIX paiioHax Ka3zaxcraHa, cocTaBleHHE KapT MX apeaya paclpoCTpaHEHMs U NPUHATHE KOHKPETHBIX Mep oXpaHbl. Llensio
JJAHHOM PaboThI ABUIIOCH U3y4YEHHE Ieorpauueckoro pacpoCTpaHEeHUs PEAKUX SHAEMUYHBIX U PEIUKTOBBIX BUAOB (iopsl Boc-
toyHoro Kazaxcrana. Marepuainsl i UCClieIoBaHUS coOupanuch Bo BpeMs skcnenunuii 2012-2017 rr. Usydenue pacrnpocTpa-
HEHUSI PeIKUX SHIEMHYHBIX M PEIUKTOBBIX PACTEHUH OCYIIECTBISUIOCH MAPUIPYTHO-PEKOTHOCIIMPOBOYHBIM METOAOM. Mapmipy-
THI TTOJIEBBIX MCCIIEJOBAaHUI HaMEYalIH M0 KapTOrpa(uueckuM JIeCOyCTPOUTEIbHBIM MaTepHaIaM 3eMJICHONIb30BAaHNS U QIMHIHH-
CTpaTHBHBIM KapTaM BocrouHo-Ka3zaxcraHckoit o6mactn. MapmpyT sKclieAIUHA OBUT COCTABJIECH C TAKUM PACUeTOM, YTOOBI MO-
CeTUTH HanOoJiee BEPOSTHBIC U XapaKTepPHbIE MecTa IPOU3PACTaHUsI U3y4aeMbIX BHIOB pacTeHHH. MccienoBanns poBOIIINCH
10 OOMIENPHHATHIM METOAWKAM: TP ONHCAHUHM PACTUTENBHBIX COOOIIECTB C yYacTHEM M JOMHHHPOBAHHEM H3yYaeMBIX BHIOB
pacTeHuid OBUTH MCIIOIBb30BaHBI OOIIEIPUHSTHIE FTe000TaHMYECKHEe METO/IbL. B pe3ynbTaTe NpoBeJCHHBIX NCCIEIOBAHUN Ha Tep-
puropuu Bocrounoro Kazaxcrana oGHapys>KeHbI HOBBIE MECTOHAXOXKACHHS PEIKUX, SHIEMUUYHBIX M PEIMKTOBBIX BHIOB pacTe-
Hui. OnpeneneHsl HOBbIE MecTa npouspactanus ainst Daphne altaica,Sibiraea altaiensis w Amygdalusledebouriana, npu peru-
CTpALK MECT HAXOAO0K ONPEAEIUINCh UX TOYHBIE KOOPJUHATBHI, YKa3bIBATUCh HA3BAHUS YPOUHILI, SKCIIO3ULIUS CKIOHOB U JPYyTrHe
HEOOXOJVMBIC CBECHIS.

KiroueBble cJ10Ba: SHIEMUKH, PEIUKTHI, apeall, paclpoCcTpaHeHNe, KapTHPOBaHHE.

n.o. BaﬁTymml, A.b. Mblp3ara.1me3a2, T.H. CaMapxal-wB2

"'Boranuka xane (DUTOMHTPOMYKIIMS HHCTUTYThI, AnMathl, KazakcraH,
2C. AMam)o0J10B aTbiHaars! LLIBIFbIC Ka3zakcran MeMIIeKeTTiK yHUBEpCHTETI, OckeMeH, Kazakcran

IIBIFBIC KABAKCTAH ®JIOPACBIHBIH DHAEMHUK
JKOHE PEJIMKT OCIMIIKTEPIHIH )KAHA MEKEH OPBIH/IAPBI

AHHOTamMs1. PenukT ’KoHe SHAEMUK TYpJIepAi TIpLIUIK eTEeTiH OphIHAApHl MEH OJap KYpaMblHa €HEeTiH (UTOLEHO3Iapbl
KOpFayFra aiy oJapJpl cakTrayablH OipaeH-0ip sxoibl. Con cebenti, Ka3ipri TaHxa, aHTPOHOTEHIK CTPECCTIH KYpPT KYIIeri Adyi-
pinae ¢uiopaHbl )KoHE O©CIMIIKTEP KaMBUIFBICHIH 3epTTey, Ka3akcTaHHBIH TayJbl allMaKTapblHIa CUPEK Ke3AECETiH OCIMIIKTepaiH
MEKEH eTeTiH )KaHa OPBIHIAPBIH Taly, OJNapbIH Tapally apealapblHbIH KapTachlH TY3Y JKOHE OJIap/ibl KOPFay IapajiapbiH YChIHY
03eKTi MocenenepaiH Oipi. bepinren sxympIcThIH MakcaThl, LIbiFpic KasakcTan (hopachlHBIH SHIEMHK KOHE PEITUKT ©CIMIIKTE-
piHiH reorpadusIIBIK Tapaly aliMaKaTapblH aHBIKTAy. 3epTTey Matepuanaapsl 2012-2017 xpurgapsl )KYpri3iireH sKCIeAULUsIIap
YaKbITBIH/A >KHHAIABL. CHpeK K3e[eCeTTiH SHIEMUK JKOHE PENIUKT OCIMIIKTEpIl 3epTTey MapIIpyTTHIK-PEKOrHOCIIHSIIAY 9liCIMEH
yprizinai. Janaielk 3epTTeyaep/iH MapIpyTTapbl xep naiiganany kaprorpadusuisik Marepuangapsl MeH [Isirbic Kazakcran
OOJIBICBHIHBIH OKIMIIUIIK KapTalapblHBIH KOMETiMeH jKacalibl. DKCIEANIMSIIAPABIH MapIIpyTTaphbl 3epTTeyre ajblHFaH OCIMIIK
TYpJIEPiHiH Tapanxybl MyMKiH OOJIATBIH JKepJIepi HEFYpIIBIM KeHIHEH KaMTBIIbL. 3epTTeyiiep JKalbIFa MaJliM d/licTep KOMEriMeH
KYPrizini, eciMOiKTep )KaMbUIFBICHIHA CHUIIATTaMajap re000TaHUKANBIK oIiCTepMeH Kypri3inai. 3eprrey HoTmkecinae LIbiFbic
Ka3zakcTaH OOJBICBHIHBIH ayMaFbIHA CUPEK KE3[ECETiH SHIAEMUK JKOHE PEIIMKT TYpJEpIiH MEKEH eTeTiH jKaHa OpbIHAapbl aHbIK-
tangsl. Daphne altaica, Sibiraea altaiensis xone Amygdalus ledebouriana TypnepiHiH jkaHa MEKEH €TETiH OPBIHIApPHI aHBIK-
TaJIbl, Oap TaObUIFaH JKepJepAiH HAKTHl KOOPAWHATTAPHI aHBIKTAIIBII, CalIapbIH aTTaphl, Tay OCTTEPiHiH SKCIIO3ULUACH KOHE
T.0. Ka)KeTTi MaFrIyMaTTap KepCceTuIi.

Tyiiin ce3mep: >HAEMHUK, PETIUKT, apea, Tapairy, kKapTara TYCipy.

—— |4 ——



Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on FEthics in publishing and Ethical guidelines for journal publication
see http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan implies
that the described work has not been published previously (except in the form of an abstract or as part of a
published lecture or academic thesis or as an electronic preprint, see http://www.elsevier.com/postingpolicy),
that it is not under consideration for publication elsewhere, that its publication is approved by all authors
and tacitly or explicitly by the responsible authorities where the work was carried out, and that, if
accepted, it will not be published elsewhere in the same form, in English or in any other language,
including electronically without the written consent of the copyright-holder. In particular, translations
into English of papers already published in another language are not accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data,
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE),
and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct
(http://publicationethics.org/files/u2/New_Code.pdf). To verify originality, your article may be checked by the
Cross Check originality detection service http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen
in such a way that there is no conflict of interests with respect to the research, the authors and/or the
research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will only
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote
publication of corrections, clarifications, retractions and apologies when needed. The acceptance of a
paper automatically implies the copyright transfer to the National Academy of Sciences of the Republic of
Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan will monitor
and safeguard publishing ethics.

[IpaBuna opopmieHus cTaThy s MyOIMKAIMK B )KypHaJle CMOTPETh Ha caiTe:
www:nauka-nanrk.kz
ISSN 2518-1629 (Online), ISSN 2224-5308 (Print)

http://www.biological-medical.kz/index.php/ru/

Penaxrop M. C. Axmemosa, T. M. Anenoues, /I. C. Anernos
Bepctka Ha xommbrotepe [. H. Kankabekosoil

IToamnucano B nieuats 07.02.2018.
®opmar 60x881/8. bymara odcernas. [Ieuats — puzorpad.
9,4 .. Tupax 300. 3aka3 1.

Hayuonanvnas akademus nayk PK
050010, Armamur, ya. Lllesyenxo, 28, m. 272-13-18, 272-13-19



