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MORPHOTYPIC STRUCTURE OF HONEY BEES
AND THEIR MORPHOLOGICAL CHANGES

Abstract. One of the key aspects of the preservation of endemic populations of modern honey bee breeds is
research in the identification of their morphological characters in apiaries, as an assessment of the cleanliness of
queen bees and the potential for restoration of populations.

The research material was a sampling of summer generation bees. The volume amounted to 640 individuals
from 16 bee families in three districts of the forest-steppe and steppe honey flow areas (Margaushsky (3 families -
apiary of the K.I.Michurin farm firm), Krasnoarmeysky (6 families from Pchelovodcheskoe OOO) - forest-steppe
zone; Batyrevsky district (7 families from Pirozhkova N.P. farm) - steppe honey flow area). The assessment was
carried out according to the common method, during which 15 traits were measured.

The studies of the morphotypic structure of honey bees revealed the dominant conformity of the identified
classes of workers and drones to the standard of the Central Russian subspecies. The research results showed that the
morphotype of working bees is represented by the prevailing class - O and the minimum represented - 1R. The
drones morphotype is represented only by class O. At the same time, a complex methodology, including an analysis
of the "purity" of working bees and drones, allows us to note the genetic safety, both on the maternal lineage and the
paternal side, respectively. However, studies of morphological abnormalities in Apis mellifera revealed eye color
changes only in drones, namely brown or pomegranate and white eyes.

The studies have revealed the potential for preservation of the population of the European dark (Central
Russian) bee breed in Chuvashia. The decrease in the minimum tergite value recorded in the Morgaushsky district
beyond the standard frames of the Central Russian breed does not indicate the ongoing hybridization processes since
this is the only one and can be explained by some random factors affecting biophysiological processes.
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Introduction. According to experts, of the currently known 30 subspecies or breeds of honey bee
(Apis mellifera), only the European dark bee (Apis mellifera mellifera) is adapted to life in conditions of
low The bees of the European dark (Central Russian) subspecies differ in a whole complex of traits from
the bees of other taxa. Moreover, they are also heterogeneous within these categories, forming the isolated
groups (populations) adapted to one or another specific condition [2,3]. In the modern studies of honey
bees, experts distinguish various populations (Bashkir, Ural mountain-taiga, Altai, etc.), which, to one
degree or another, have an official status [4,5,6,7]. Analysis of periodicals and monographs emphasizes
the absence of any detailed studies of honey bee populations in the territory of the Republic of Chuvashia
and the identification of their status.

The aim of this work is a study of the morphotypic structure of Apis mellifera and an assessment of
the morphometric characteristics of the honey bee workers in the territory of the Republic of Chuvashia.
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Materials and methods. To study the morphotypic structure of Apis mellifera, the sampling was
carried out in five regions covering all three honey flow areas of the republic: forest-steppe (Margaushsky
(3 families - apiary of the K.I.Michurin farm firm), Krasnoarmeysky (4 families from Pchelovodcheskoe
000), Krasnochetaysky (4 families from private apiaries)), forest (Shumerlinsky district (2 families -
private apiary)) and a steppe honey flow area (Batyrevsky (6 families from Pirozhkova N.P. farms )). The
total number of investigated working bees and drones was 1140 individuals, 570 each.

During the work, the methodology for assessing the classes of honey bee morphotypes according to
F. Ruttner was used [8]. Identification was carried out visually using a handheld magnifier; when
photographing, a Macro lens attachment was used on the LG Ray smartphone.

The following classes are distinguished by the color of the chitinous cover of the workers:
O - Central Russian subspecies; e; E; 1R; 2R; 3R [9].

When identifying drones, according to the methodology, there are classes: O; I;; Is; Iis; I; 1R. At the
same time, drones of the Central Russian subspecies can be represented by both classes O and 15[9].

When assessing the morphometric characteristics of the working individuals of the honey bees, the
research material was a sample of summer generation bees. The volume amounted to 640 bees of 16 bee
families from three districts of the forest-steppe and steppe honey flow zones (Margaushsky (3 families -
apiary of the K.l.Michurin farm firm), Krasnoarmeysky (6 families from Pchelovodcheskoe OOO) -
forest-steppe zone; Batyrevsky district (7 families from Pirozhkova N.P. farm) - steppe honey flow area).

The morphology of workers was estimated according to the common method [1,9,10], during which
15 exterior traits were measured. For identification assessment of traits, it was used the standard of the
European dark bee breed according to N.I. Krivtsov, 1995 [6]. The measurement was carried out using the
MBS - 10 binocular microscope.

Results. The studies have shown that in the territory of Chuvashia, the morphotype of working bees
is represented by the predominant class - O and the least represented - 1R. The drones morphotype is
represented only by class O (figure 1).

A B
Figure 1 — Classes of honey bees morphotypes in the Republic of Chuvashia: A - workers, B - drones

In the sample of 19 families located in different honey flow areas, the bee morphotype corresponded
to the standard of the Central Russian subspecies, both for working bees and for drones (table 1).

According to experts, one identified bee of the 1R morphotype (0.2% of the sample of workers)
cannot be an indicator of crossbreeding. Professor F. Ruttner noted that the sudden appearance of rings in
bees of a uniform dark line is not a sign of crossbreeding [8].
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Table 1 — Morphotypes of working bees and drones

o Total Number Morzrr:ci)tt;/;();) ;:Iass, Nurmber Morﬂr:]?gg?;) ;:Iass,
District r(l)t;rgé):sr of workers of drones
O 1R 0o
The forest-steppe honey flow area

Krasnoarmeysky 240 120 120 (100%) - 120 120 (100%)
Krasnochetaisky 240 120 120 (100%) - 120 120 (100%)
Margaushsky 180 90 90 (100%) - 90 90 (100%)
Total for the area 660 330 330 (100%) - 330 330 (100%)

Steppe honey flow area
Batyrevsky 360 180 179 (99.5%) 1 180 180 (100%)
Total for the area 360 180 179 (99.4%) 1 (0.6%) 180 180 (100%0)

Forest honey flow area
Shumerlinsky 120 60 60 (100%) - 60 60 (100%)
Total for the area 120 60 60 (100%0) - 60 60 (100%b)
Total in the Republic 1140 570 569 (99.8%) 1 (0.2%) 570 570 (100%6)

Given the importance of studies of nontypical morphological changes in living organisms, the work
was carried out to identify eye color abnormalities in workers and drones (table 2).

Table 2 — Morphological changes in the eyes of drones

Morphological state of eyes

District O’}I lér::)?irs -
Normal brown or pomegranate white
The forest-steppe honey flow area
Krasnoarmeysky 120 63 (52.5%) 57 (47.5%) -
Krasnochetaisky 120 77 (64.2%) 42 (35.0%) 1 (0.8%)
Margaushsky 90 80 (88.9%) 10 (11.1%) -
Total for the area 330 220 (66.7%0) 109 (33.0%) 1 (0.3%0)
Steppe honey flow area
Batyrevsky 180 157 (87.2%) 23 (12.8%) -
Total for the area 180 157 (87.2%) 23 (12.8%) -
Forest honey flow area
Shumerlinsky 60 42 (70%) 18 (30%) -
Total for the area 60 42 (70%0) 18 (30%) -
Total in the Republic 570 419 (73.5%) 150 (26.3%) 1 (0.2%)

At the same time, color changes were not detected in workers, and two types

recorded in drones, namely, brown or pomegranate and white eyes (figure 2).

of deviations were
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Figure 2 — Morphological anomalies of the eyes of drones: 1 - normal eyes; 2 - brown or pomegranate eyes; 3 - white eyes

In numerical ratio, the maximum number (33.0%) of drones with brown or pomegranate eyes was
registered in the forest-steppe area (Table 2). Also, one drone with white eyes (0.3%) was recorded in the
apiary of this territory. In the steppe and forest honey flow areas, drones with only brown or pomegranate
eyes were observed - 12.8% (steppe zone) and 26.3% (forest zone).

Consequently, studies of the morphotypic structure of honey bees in the Chuvash Republic revealed
the dominant conformity of the identified classes of workers and drones to the standard of the Central
Russian subspecies. At the same time, a comprehensive methodology, including an analysis of the "purity"
of working bees and drones, allows noting the genetic safety, both on the maternal and paternal lineages.
In the opinion of some specialists, the drones belonging to the standard of one subspecies, with competent
selective and breeding work (creating a “drone barrier”), allows in the future to form a purebred breeding
area, and further to create an array or area with purebred bees.

However, investigations of morphological abnormalities in Apis mellifera revealed eye color changes
only in drones. This fact allows us to note possible changes in the environmental situation that causes
mutational processes. Even F. Ruttner (1981) noted that there were mutations that interfered with the
normal color of point and facet eyes. Since the formation of pigments depends on many hereditary
foundations, there is the possibility of the appearance of various eye mutations.

Analysis of the research results of the morphometric characteristics of working individuals revealed
the presence of Central Russian bees in the territory of Chuvashia, this fact suggests the presence of a
separate population of European dark breed in this area.

The indicators of the average value of the proboscis length of the bees, as well as the Lim limits in all
the studied administrative districts, corresponded to the European dark breed: 6.28 mm - Krasnoarmeysky,
6.20 mm - Batyrevsky and 6.28 mm - Morgaushsky (standard - 5.75-6.80 mm).

Data on the length of the right front wing of the workers also emphasize the presence of Central
Russian bees at all sampling places: 9.30 mm - Krasnoarmeysky, 9.21 mm - Batyrevsky and 9.25 mm -
Morgaushsky (standard - 9.1-10.2 mm ). A similar situation is observed in terms of the width of the
wing. The investigated trait in all bees does not go beyond the limits of the corresponding standard
(2.0-3.2 mm).

According to the cubital honeycomb, given the lack of standards for the length and width of the
forming veins, the taxonomic affiliation of honey bees can be regarded only by the cubital index. In this
case, as in the previously considered indicators, the index corresponds to the standard of the European
dark breed: 62.3+2.39 - Krasnoarmeysky, 61.5+1.62 - Batyrevsky, and 62.3+1.43 - Morgaushsky
(standard - 60-65%).

By the length of tergite, the working bees of all administrative districts correspond to the standard,
but according to the Lim width of this trait, in the Morgaushsky district, a decrease in the minimum
indicator for the sample beyond the standard frames (4.5-5.1 mm) of the Central Russian breed is noted -
4.10-4.84 mm.

The indicators of the sternite length (average values and Lim) as well as the considered characteristics
are aligned with the standards of indigenous bees (2.6-3.2 mm). The same was recorded in terms of width,
i.e. the bees from the studied sample corresponded to the Central Russian breed (standard is 4.75-5.50).

Wax mirrors, which are one of the main vital structures of the body, were characterized by average
lengths and Lim values corresponding to Central Russian bees: 1.74 + 0.01 (1.73-1.75 mm) -
68
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Krasnoarmeysky, 1.69 + 0.08 (1.55-1.75 mm) - Batyrevsky and 1.64 + 0.05 (1.51-1.70) - Morgaushsky
(standard - 1.5-1.75 mm). According to the values of the width of the wax plate, the workers also
corresponded to the standard of this breed (2.35-2.75 mm).

According to the parameters of the right rear leg, as well as the cubital honeycomb, there are no
standards for the length and width of tarsus in literary sources. The results of estimating the average values
of the tarsal index and Lim revealed the compliance of bees of all samples with the standard of the
European dark breed: 54.1+0.54 - Krasnoarmeysky, 53.3+0.92 - Batyrevsky and 52.4+0.31 - Morgaushsky
(standard according to N .1I. Krivtsov - 52-58%, 50-55% according to the common standards).

Conclusion. These studies carried out as part of an inventory of the taxonomic belonging of the bee
population in the Chuvash Republic, as well as an assessment of morphological abnormalities, revealed
the preservation of the Central Russian subspecies in this territory and some distribution of eye color
anomalies. Further scientifically based breeding and veterinary measures, as well as the collection of
information on other administrative regions, will help maintain stability, quantitative and qualitative
composition of the population of the Central Russian subspecies in the republic. Most importantly, the
research results would allow planning activities in the beekeeping and cultivation of certain types of cereal
crops, in particular triticale [12,13], throughout the Chuvash Republic.

Studies of the morphometric characteristics of Apis mellifera workers in apiaries, primarily engaged
in selection and breeding and subsequently distributing the breeding material to commaodity apiaries in the
Chuvash Republic, found the presence of genetically and biologically “clean” material for maintaining and
preserving the population of Central Russian honey bees in this territory. In our opinion, a decrease in the
minimum value of bee tergite length in the Morgaushsky district beyond the standard of the Central
Russian breed does not indicate the ongoing hybridization processes taking into account that this fact is
the only one and can be explained by some random factors affecting the biophysiological processes.

At the same time, the carried out work and the results are of scientific and practical importance in
creating an information base on the honeybee population of the Central Russian breed in Chuvashia, i.e.
according to the literature [4,5,6,12], only detailed studies of the morphometric traits of bees of Vladimir,
Tatar, Vologda, Oryol, Novosibirsk, Chelyabinsk, Bashkir and some other populations are known.
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BAJI APACBIHBIH MOP®OTHUKAJIBIK K¥PbILJIBIMbI MEH
MOP®OJIOI'UAJIBIK O3I'EPICTEPI

Aunnoramusi. XXywmeictein mMakcatsl — Apis mellifera-aeie MopdoTunTiK KYpBUTBIMBIH 3epTTey *)oHe UyBamm
PecnyGnkacsIHAAFB! JKYMBICIIB Oall apaapbIHBIH MOP(HOMETPHSIIBIK CHITaTTaMaIaphlH Oaramay.

Kymeic icTeiiTiH apamapAslH MOPGOIOTHACH JKaIIBl KaOBUITAaHFAH ofic OOWBIHIIA OaramaHipbl, 15 CHIPTKEI
Oenrinep emmenni. Tanbanmapabl colikecrennipy ymwin H.M. Kpusnos (1995 3x.) HerizgereH opTajiblK OpbIC apa
TYKBIMBIHBIH CTaHJIapThI NMaigananeuyiel. OnmeM MBS-10 OHHOKYIISIPIBI MUKPOCKOI apKbUIBI JKY3€Te aChIPBIIIBI.

Ban apacbiHBIH MOpP(QOTHNTIK KYPBUIBIMBIH 3€pTTE€y OapbICHIHIA >KYMBICIIBI JKOHE aTalblK apa KIIACHIHBIH
OpTAJBIK OPBIC apa TYKBIMBIHBIH CTaHJApThIHA COMKEC KeJETiHI aHBIKTaIAbl. 3epTTey HOTHXKEIEpl >KYMBICIIBI
apanapasig Mopdortumi 6aceiM kiacel — O >xoHe eH a3bl — 1R. Epkek apanapapia MopgoTuri Tek O Kinacsl apKbUIbI
ycoiHpUTFaH. COHBIMEH KaTap, KYpIeli >KYMBIC 9JIiCi, )KYMBIC ICTEWTIH apa MEH aTallble apa «Ta3albIFBIH» Tajaay
aHAJIBIK JKaFbIHAH J1a, aTaJIBIK JKaFbIHAH J1a TEHIK WH(OPMANKSHBIH CAaKTAIATBIHBIH €CKepy KaXXeTTIirl alfKbIHAaIb.
Amaiinma Apis mellifera-ae1 3epTTeyne MOPQOIOTHUIIBIK ayBITKYBl TEK aTaJIBIK apaHbIH KO3iHIH KOHBIp HEMece aHap
TYCKe XoHE aK TYCKe e3repici OapbIChIHIA aHBIKTAJIIbI.

ApaHbIH TYMCBIK Y3bIHIBIFBIHBIH OpTalla MOHI, COHIal-aK GapliblK 3€pTTEIreH dKIMIIIK aymaHaapaarsl Lim
OpTaJbIK OPHIC apa TYKBIMBIHA Colikec kenmi: 6,28 mm — KpacHoapmeiickuii, 6,20 Mmm — bateipeBckuii xoHe 6,28 MM —
Mopraymckuii (ctanaapt — 5.75-6.80 Mm).
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JKyMbICIIBI apanap/blH OH JKakK alJIbIHFbl KAHATHIHBIH Y3BIH/IBIFBI Typajlbl MAJIIMETTED, COHBIMEH KaTap, 0apibIK
ipiKTey MyHKTTEPiHJE OPTaNIBIK OPbIC apachIHBIH OosFaHABIFBIH KepceTeni: 9,30 mm - KpacHoapmeiickuii, 9,21 MM -
BateipeBckuii xane 9,25 MM - Mopraymckuid (crannaptrsl - 9.1-10.2 Mm) ) ¥Kcac xarnaii KaHATTBIH eHi OOWbIHIIA
Oaiikanansl. bapiblk apanapaarbl 3epTTesnerid Oenriiep THicTi HopMaaaH acnaisl (2,0-3,2 Mm).

KyOuTanas! kineTka, KaJlblTacaTbIH TAMBIPJIapAbIH Y3bIHIBIFEI MEH €Hi OOMbIHIIA CTaHAAPTTAP IbIH KOKTHIFBIHA
OailyTaHBICTHI Oayl apajapbIHBIH TAKCOHOMUSUIIBIK KYPaMbIH TeK KyOUTAIAbl MHACKC OOWBIHINA KapacThIpyFa OOJaIbl.
Byn sxarmaiina OYpeIH KapaliFaH HHIWKAaTOpiIapaarbiaai, naaeke OpTaibik Peceld TYKBIMBIHBIH CTaHIApPThIHA Colkec
keneni: 62,3 = 2,39 - Kpacnoapmeiickuii, 61,5 + 1,62 - BatbipeBckuii xone 62,3 £ 1,43 - Mopraymckuii (cTaH-
naptThl - 60-65%).

Teprurtiy Y3BIHABIFE OOHBIHIIA OapibIK OKIMIIITIK aymaHAapaa >XYMBICIIBI apajlap CTaHAapTKa CoMKec
keneni, 6ipak Moprayuickuii aynaHblHAa ockl 6enri eHi Lim-ee colikec, OpTaNBIK OPBIC TYKBIMBIHBIH CTaHAAPTHIHAH
ThIC (4,5-5,1 MM) ynri OOMBIHIIIA MUHUMAJIIBI KOPCETKIIITIH TOMeHAereHi oaikanas! — 4,10-4,84 mMwm.

CTepHUT Y3bIH/BIFBIHBIH HHIMKATOPJAPHI (OpTaia MOH oHe Lim), coHmaii-aK KapacThIpbUIFaH CHUIIATTaManap
OTaHIBIK apa CTaHJapTTapblHa coiikec keneni (2,6-3,2 mm). EHi Oo#bIHINA YKCACTHIFBI aHBIKTAJIABL. 3€pTTENTeH
YJITifIeTi apanap OpTajbIK OpPbIC TYKBIMBIHA Colikec kel (cTanaapt 4.75-5.50).

banaypi3 aifHackl JEHEHIH HETI3ri OMIpJiK KypbUIBIMAAPBIHBIH Oipi OOJIBIN caHaJaibl J>KOHE OpTalia
Y3BIHIBIFBl OOWBIHINA >koHE Lim, opramma opblc apanbIKTapblHa COiKeC KeNeTiH MOHI OOMBIHIIA CHIIATTAJIbL:
1,74 + 0,01 (1,73-1,75 wmm) - Kpacroapmetickuii, 1,69 + 0,08 (1,55-1,75 mMm) - DBatbipeBckuii >xoHe
1,64 = 0,05 (1.51-1.70) — Mopraymi-ckuii (ctangapttel - 1,5-1,75 mm). Banaypi3 aiiHa eHiHIH MoHiHE ColKec
YKYMBIC ICTEHTIH apajiap Ja OChl TYKBIMHBIH CTaHAApThIHA CoiKec Kenmi (2.35-2.75 mm).

OH XaK apTKbI asKThIH, COHJal-aK KyOUTaJ bl )Kacylla mapaMeTpliepiHe colikec 91e0u NepeKKe3Iepae TOMEHT1
asSFBIHBIH Y3BIHABIFBl MEH €Hi OOHbIHIIA HOpMamap oK. Tapcans mHAekci MeH JIMMHIH oprama MoHIH Oaramay
HOTIDKEJIEpl OapiblK YITUIepAiH apa OalbIHBIH OpPTAIbIK OpPBIC apa TYKBIMBIHBIH CTaHAAPThIHA COWKECTIriH
anpikTagpl: 54,1 + 0.54 - Kpacnoapmeiickuit, 53,3 + 0,92 - bartweipeBckuii xone 52,4 + 0,31 - Moprayuickuii
(N cranmapTThi). KprBIOB ajmbl KaObLIIAHFaH CTaHaApTTapFa coiikec 52-58%, 50-55%).

Tyiiin ce3mep: 0an apanapbl, )KYMBICIIBI apaiap, aTaiblK apajap, MOpGOTUIITEP, MOP(OIOTHUSIIBIK 63repicTep,
KO3iHiH TYCI.
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MOPO®OTHUITHASA CTPYKTYPA MEJJOHOCHBIX ITYEJI
N X MOP®OJIOI'NTYECKHUE U3MEHEHUSA

Annoraunust. Llens Hacrosimieir paGotel — m3ydenune mopdorumuoii crpykrypbl Apis mellifera u onenka
MOp(HOMETPHIECKHUX MTPU3HAKOB PaboUunX 0co0eil MeIOHOCHOH mUelnsl Ha TeppuTtopun Pecrrybimku YyBamus.

Ornenky MopdoJoruy padodnx MUeN MPOBOIWIN MO OOMICTIPUHATOW METOAWKE, B XO/A€ KOTOPOH H3Mepsin
15 skcTephepHBIX NPH3HAKOB. s MACHTH(UKAIMOHHONW OIIEHKHM MNPU3HAKOB HCIIONB30BAM CTAaHAAPT CpeIHe-
pycckoii mopoasl myen o H.W. Kpusnosy (1995 ). M3mepenne npoBOIMIH ¢ TIOMOIIBIO OMHOKYJISIPHOTO MHUKPOC-
kora MBC — 10.

IIpoBeneHHbIE UCCIeTOBaHU MOPHOTHUITHON CTPYKTYPHI MEOHOCHBIX ITYEI TO3BOJIMIIN BBISIBUTH JOMHUHAHTHOE
COOTBETCTBUE MIACHTU(UITMPOBAHHBIX KIaccoB pabounx ocobOell m TpyTHEH CTaHAApTy CPEAHEPYCCKOTO TOJBHIA.
PesynbTarhl MccienoBaHMi TTOKa3ann, 4To MOPGOTHUIT paboduX MMUYeN MpeACTaBlIeH mpeodiagaromumM kiaccom — O u
MUHUMAaJIbHO TpeacTaBieHHBIM — 1R. Mopdotun TpyTHEH mnpenctaBieH Tombko kiaccom O. Ilpu 3tom
KOMIUIEKCHAasE METOOJIOTHS, BKIIIOYAIOIIAs aHAJIH3 «UUCTOTBHD» PAa0OYMX ITYeNl M TPYTHEH, MO3BOJSET OTMETHTH
TeHETHYECKYI0 COXPAaHHOCTh KaK II0 MaTePUHCKOH JIMHWH, TaK M IO OTIIOBCKOH, COOTBETCTBEHHO. BmecTte ¢ TeM
HCCIeI0BaHMsA MOPQOIOruueckux oTkinoHenuit y Apis mellifera BeisBuIn 1BETOBBIE M3MEHEHHUS TIj1a3 TOJIBKO Y
TPYTHEH, a UMEHHO: KOPHYHEBBIC WM I'PAaHATOBBIE I1a3a U Oelble.

— 70 ——
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IMokasaTenu CpemHEro 3HAYEHWsI UTHHBI XO0OTKa m4uen, Kak M mpeaensl Lim, Bo Bcex HCCIemOBaHHBIX
aIMUHUCTPATHBHBIX pallOHAX COOTBETCTBOBAIIM CpeAHEpyccKon mopoze: 6,28 Mmm — KpacHoapmeiickwuii, 6,20 MM —
BatsipeBckwii u 6,28 MM — Mopraymickwii (ctagaapt — 5,75-6,80 mm).

JlaHHBIE 1O JUTMHE TPABOTO NMEPEAHETO KPbUIa pabounx 0coOel TakKe MOJUEPKUBAIOT HATMIUE CPEAHEPYCCKUX
mIe7T BO Bcex Toukax B3ATHSA mpob: 9,30 mm — KpacHoapmeiickuit, 9,21 mm — BatbipeBckuit u 9,25 MM —
Mopraymickuii (crangapt — 9,1-10,2 Mmm). AHanoru9IHas cuTyanus HabIr0gaeTCs ¥ 10 TIOKa3aTelsIM IIHPHHBI KPBIJIa.
HccrnenoBaHHbIN TpHU3HAK Y BCeX IMYENl HE BBIXOTUT 3a IMpPENeNbl COOTBETCTBYIomero cranmapra (2,0-3,2 mm). Ilo
KyOUTanbHOHN stuelike, B BUAY OTCYTCTBUS CTaHIAPTOB [UIMHBI M IIMPHHBI 00pa3yIOMUX KUIOK, TAKCOHOMUIECKYIO
MIPUHAJICKHOCTh MEIOHOCHBIX ITYENl MOXHO PacCMaTpPHBAaTh TOJIBKO 110 KyOHTaIbHOMY MHIEKCY. B maHHOM ciydae
TakK ke, KaK 1 10 PaHee PACCMOTPEHHBIM ITOKa3aTeIsIM MHAEKC COOTBETCTBYET CTAHAAPTY CPEAHEPYCCKON IOPOIBI:
62,3+2,39 — KpacHoapmeiickuit, 61,5+1,62— BateipeBckwuii u 62,3+1,43 — Mopraymickuii (ctangapt — 60-65 %).

IMo anuue Tepruta pabodne IMYeNbl BCEX aAMHHHUCTPATHBHBIX PAailOHOB COOTBETCTBYIOT CTaHAApTY, HO mo Lim
IIAPUHBI JAHHOTO NpPH3HAaKa B MOpPraymckoM paiOHE OTMEUYaeTCsl CHIKEHHE MHHHMAJIBHOTO IIOKas3aTens IIo
BEIOOpKeE 32 paMKku ctaHaapra (4,5-5,1 MM) cpemHepycckoit mopoasl — 4,10-4,84 mm.

INokasarenu IUTMHBI CTEPHUTHI (CpeqHUE 3HAYeHWs M Lim) Tak e Kak W PacCMOTPECHHBIC HPH3HAKH
COOTBETCTBYIOT CTaHAapTaM a0OpUTeHHBIX muen (2,6-3,2 MM). AHalorm4Has CHTYyalusl 3aperUCTPUPOBAaHAa M IO
MOKa3aTeJsIM IIUPUHBIL, T.€. TIEIbl U3 UCCIECAOBAaHHON BHIOOPKH COOTBETCTBOBAIIHM CPEAHEPYCCKOHN Mopoe (cTanmapT
4,75-5,50).

BockoBsle 3epKainblia, SBISIOIINECS OJHUM M3 OCHOBHBIX JKH3HEHHO BA)KHBIX CTPYKTYP OpraHH3Ma, XapakTe-
PH30BANIUCH MOKA3aTeNsIMA CPEOHUX 3HAYCHWH IIMHBI M LiM COOTBETCTBYIOIIMMHU CPEIHEPYCCKHM IT4esaM:
1,74+0,01 (1,73-1,75 mm) — KpacHoapmeiickuii, 1,69+0,08 (1,55-1,75 mm) — BateipeBckuii u 1,64+0,05 (1,51-1,70) —
Mopraymckuii (cragmapr — 1,5-1,75 mm). Ilo 3Ha4eHHSM IIMPUHBI BOCKOBOTO 3€pKasblla pabodyme ITYenbl
COOTBETCTBOBAJIHM TAKXKE CTAHIAPTY JaHHOU mOPoAs! (2,35-2,75 MM).

ITo mapamerpam npaBoii 3aAHEH HOXKKH, TaK K€ KaK U M0 KyOWTaIbHOU sUeiKe, CTaHJapThl JIMHBI U IMIAPUHBI
TOJICHH B JINTEPATYPHBIX HCTOYHUKAX OTCYTCTBYIOT. Pe3ysIbTaThl OLICHKN CPETHUX 3HAUCHUH Tap3aJbHOTO HHICKCA U
Lim BbIIBMIIM COOTBETCTBHE MYE BCeX MPOO CTAHIAPTY cpeaHepycckoil mopoasl: 54,1+0,54 — KpacHoapmeiickuii,
53,3+0,92 — BarepeBckuit u 52,4+0,31 — Mopraymckuii (ctanmapt nmo H.M.Kpusnosy — 52-58 %, 50-55 % mo
OOIIECTIPHHATHIM CTaHAAPTAM).

KnaioueBble c0Ba: MeNOHOCHBbIE IT4eNbl, pabouyWe ™YeNbl, TPYTHH, MOP(OTUNBI, MOPQOIOTHIECKHE
N3MEHEHMS, IIBET IJ1as3.
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