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AHOTALIA

Mzepepin . 1. Mexanismu Tpanchopmauii cTpYKTYp duepena B eBoaouii
HiYHHIBL T4 CHOPIIHEHHX IPYN IMAJKOHOCHX PYKOKPHAMX. — Pykomic. — Jluceprauis
Ha 3700y TTa HAYKOBOro CTyneHs AoKTopa GiooriYHux Hayk 3a cnetiaishicTio 03.00.08 —
300710ri4. — [HeTHTYT 30000riT im. I. 1. llIMankrayzena HAH Ykpainu. — Kuig. 2011.

Ha BuGipui 3 410-u ex3. 10CIHKEHO BHYTPILIHLOBHAOBY MIHIMBICTEL TA MiKBWIOBI
BIAMIHHOCTI AecATH BuaiB poay Myotis 3a KpaHiOMETPHUHHMH O3HAKAMH, OEPAKAHO
KiJIBKiCHI OWIHKH MaciuTaGiB Ta TeMMNiB JHBepreHiil, MPOBEJAEHO NOPIBHAHHA
XapakTepHUCTHK €BOJIIOLIT B Pi3HHX Ipynax riajJkOHOCHX KaikaHiB Ta CcaBlliB 3araiaoM.
Temnu TpancdopMailii KpaHiOMETPHYHHX O3HAK 3a3HABAIM B HiYHHLUL 3MiH Ml 4ac
€BOMIOUIT, OJHAK HE MEPEeBHLUYBAIM [EBHOrO piBHA, WO Mir OyTH 3ade3nevdeHuid
pywiiHAM 1060poM NomipHOT iHTEHCHBHOCTI a0 reHeTHuHuM Apeiidom. KoHcepsatuim
CKEJIeTHHX CTPYKTYP B €BOMIOLIT PYKOKPHIHMX € HacHiIKoM Aii cTadinisytouoro aobopy, a
He CTPYKTYPHHX oOMexeHb. PerpecuBHi TpaHcdopmaiii B eBomouii A0C/HiKeHHX
CTPYKTYP WIBH/ILIE CIPHYHHEHO HArpOMa/KeHHAM MyTalliii, HiK HeraTHBHHM 1000poM.
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3anponoHOBAHO MATEMATUYHY MOAENbL PErpecHBHOl eBOMIONil, WO TIPYRTYETRCA HA
epotoUiNANIi koHuenuii 1. 1. HImanwrayzena.

Kawuosi croBa: Myotis, Vespertilionidae, Mammalia, uepen, kinkkicHa o3Haka,
EROMONIR, AWBCPFEHIIA, CTA3HC, MPHpORMME ao6ip, redeTwunuii apeiid, anantauis,
TCTEPOXPOHIA, PYIAMMEHT.

AHHOTALHA
Miepepud H. H. Mexanuimbl TpavcGopMaliHE CTPYKTYP Hepena B eBOMIOUHH
HOYHHH M POXCTBeHHLIX TPYNY I[IAIKOHOCHIX PYKOKPBUIBIX. — Pykonuce. —

Jlucceprauna Ha COMCKaHie YYeHOH CTencHH AOKropa OHOMOTHMECKHX HAYK MO
cnenuansHoctd 03.00.08 — soor0rua. — HucTHTyT 20070rHH M. M. U. HiManerayzena
HAH Ykpanns. — Kues, 2011,

Ha Beibopke H3 410-H 3K3. HZyYCHB BHYTPUBHEOBAN HIMEHIHBOCTL B MEKBHIOBHIE
pasNHuBA RECATH BHAGE pofta Afyoris Mo KPaHHOMCTPMYECKHM NPH3HAKAM, MOYUECHb)
KORHYECTBEHHBIC OUCHKH MacliTaboB M TEMIMOB AUBEPreHuHM, MPOBENSHO CpaBHEHHE
KAPAKTEPHCTHK 3IROMOMHE B PasHBIX TPYINAX T[AXIKOHOCHIN PYKOKDEUIMIX M
MIEKONHTAIIEX B Menom. Temnbl TPauCQOpMaLMH KpaHMOMETPHUCCKHX ITIPH3HAKOB
HOYHHI HIMEHAIHCE B XOAC 3BOMOLUMM, HO He NPERBHLANH TOT YPOBEHL, KOTOPHIH MOT
OpiTh ofecnedcH ABIKYIWHM OTOODOM YMEPEHHOH WHTEHCHBHOCTH MAM TEHETHIECKHM
apetidom, KoHcepBaTHIM CKENECTHBIX CTPYKTYP B 3BOMIOUHN PYKOKPHUIBIX RBIACTCA
PEYNLTATOM ACHCTBUA CTAOHMAIHPYIOWIETo 0T0Opa, 3 HE CTPYKTYPHBIX OrpaHHYEHHN.
PerpeccreHsle TPaHchopMaLR® B JBOMOLKH HIYUEHHBIX CTPYKTYP BBI3EAHBI, CKOpEE,
HAKOIUICHHEM MYTAUHAH, Y€M HeraTHEHHBIM orOopom. TIpemnokena MaTeMaTHYECKaA
MOACHL  PETPECCHBHOR  3BOAIOLMM, OCHOBAHHAR H& OBOMIOUMOHHOH KOHLCMIMH
H. H. Wmanvrayzena.

KmioueBbie caopa: Myotis, Vespertilionidae, Mammalia, yepen, KOAMIECTBEHHBII
MPH3HAK, 3BOMIOHHA, THBEPTEHIHA, CTA3HC, ECTECTBEHHBIR oTlop, reHeTHueckuit apeiid,
AZANITALHA, TeTEPOXPOHHA, PYAHMEHT.

ABSTRACT

Dzeverin, I. 1. Mechanisms affecting the evolutionary change of cranial
structures in Myotis and related vespertilionid taxa. — Manuscript. — Thesis for
obtaining the degree of Doctor of Sciences (Biology) in specialty 03.00.08 — zoology. —
Kiev, 2011.

Multiple craniometric variation as well as evolutionary rates and pattems were
studied in 10 extant Palearctic Myotis species (13 OTUs) on a total sample of 410
specimens. Several additional samples from varicus mammalian taxa were taken for
comparison. Lynch’s and Gingerich’s approaches were combined to evaluate the
univariate rates of divergence. Squared Mihalanobis distance was used as a multivariate
measure for amount of divergence, and squared Mahalanobis distance weighted by time
was used as a measure for the rate of divergence.

Rates of divergence were measured for 27 cranjometri¢ characters in 12 extant
OTUs from the bat genus Myoris {Chiroptera, Vespertilionidae). The cbtained estimates
were found to be consistent with random walk hypothesis. Thus the divergence in Myotis
could be guided by random drift and mutations. The high dispersion in rate estimates
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suggests also a possible input of randomly fluctuating selection. Size-adjusted data
appeared to be lesser then the initial data, and it can be concluded that both size and shape
were involved in divergence of Myotis species. The skeletal characiers in bats are known
10 be extremely censervative during long-term evolution, however the possibility for
random walk at short time interval implies that bat evolution is constrained rather
ecologically and biomechanically than genetically or developmentally.

In five closely related OTUs namely M. myotis, M. blythii oxygnathus, M. b. omari,
M. b, blythii, and M. nattereri, the estimates for evolutionary rates were found to be lower
than expected if the divergence had been produced solely by mutation and random drift.
So, it can be concluded that stabilizing selection was the principal factor that maintained
craniometric characters during the evolution of the studied species and prevented their
greater diversification. Moreover, the rates of divergence between the ancestors of M,
nattereri and the common ancestors of M. blvthii and M. myotis apparently were higher
than the rates of foilowing divergence between M. myotis, M. b. oxygnathus, M, b. omari
and M. b. bivthii. All the observed differences beiween the sindied OTUs could be
established by random drift or directional selection of rather moderate intensity.

The multivariate analysis indicated that Crimean M. blythir are the specimens of M.
b. oxvgnarhus and confirmed that the isolated population of M. biythii from Altai (the 13th
studied OTU), which has been recently described as the subspecies M. b. altaicus, really
differs from all the other known Myotis taxa.

The regressive transformations in skull evolution result from accumulation of
random mutations more likely than from negative selection. A mathematical model for the
regressive trend of complex structures in neutral evolution is developed. It is based on
Schmathausen’s evolutionary concept. Evolutionary changes of characters formed in
ontogeny by developmental induction are modeled for an infinite population and for
replicate finite populations under a mutation — dnft equilibrivm. Induction occurs by
interaction of reactants, which must therefore coincide in time intervals of their abilities to
react. This mechanism is being damaged in evolution of useless structures by random
mutations int genes that control simultaneous formations of reactants, whereas mutational
effects on imporntant structures are restrained by selection. The breakdown of induction
mechanisms produces increased variability and degeneration in vestigial characters.
Quantitaiive estimations are illustrated by data regarding regressive trends in some groups
of mammals. Time spans sufficient for complete loss of vestigial organs obtained from the
modelings are much smaller than the periods of macroevolutionary changes. Certain
functional value and the genetic correlation with imponant structures are the most
probable mechanisms that could prevent the rapid loss of vestigial structures.

Key words: Myotis, Vespertilionidae, Mammalia, skull, guantitative characier,
evolution, divergence, stasis, nmatural selection, genetic drift, adaptation, heterochrony,
vestigial organ.



