Review for PhD dissertation

Title: “Geochemical Indicators of Climatic Changes and Catastrophic Events in Late Holocene
Sediments of Lakes Kucherlinskoye, Nizhneye and Sredneye Multinskiye (Altai Mountains),
Peyungda (Evenkia), and Chasha (Kamchatka)”.

Paleoclimate changes over the past two millennia represent an important issue for
understanding regional climate variability and its dynamic relationships. There is little high-
resolution data available in central Eurasia. The author presented high-resolution data from Lakes
Kucherlinskoye, Nizhneye, Sredneye Multinskiye, Peyungda), and Chasha in the middle latitudes.
It is valuable for understanding regional climate change in this region. In addition, Synchrotron
radiation X-ray fluorescence (XRF-SR) and micro X-ray fluorescence (micro-XRF) provide a
powerful analytical technique to detect most elements of the periodic table with a detection limit
of a few ppm and seasonal/annual resolution. Therefore, the dissertation is of scientific interest
and high practical significance. The following key scientific results were obtained:

1. A comparison of the reconstructed temperature from XRF-SR (Lake Kucherlinskoye,
Multinskiye, Peyungda) with regional mean annual air temperatures was carried out. It is
important for any paleoclimatic reconstruction.

2. The high-resolution reconstructed temperature of the sediments of Lake Peyungda
indicated Dark Ages Cold Period (500-800 A.D.), Medieval Warm Period (800—1300
A.D.), Little Ice Age (1300-1900 A.D.), and Modern Warming (post-1900).

3. XRF-SR data revealed traces of such catastrophic events as The Great Mongolian

earthquake of 1761 (Kucherlinskoe) and the eruption of the Ksudach volcano in 1907.

Suggestions:

1. TItis well known that high-frequency paleoclimatic variations such as El Nino—Southern
Oscillation (ENSO), the Pacific Decadal Oscillation (PDO), the Arctic Oscillation/North
Atlantic Oscillation and the Atlantic Multi- decadal Oscillation) play an important role in
climate variabilities. Is there a connection between your high-resolution data and these

atmospheric-oceanic circulations?



2. Spectral analysis is recommended for quantitative analysis of climate variability.

3. Are there any general patterns in the reconstructed data for different lakes?

In view of the above, I recommend this work to be defended for the degree of Candidate of
Sciences (PhD).
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IlepeBoa oT3bIBA

OT3bIB HA JUCCEPTALMIO HA COUCKAHME cTeleHH Kanauaara Hayk (PhD)

Ha3Banmue padotbl: «/ eoxumuueckue uHOUKAmMOpPvl KIUMAMUYECKUX USMEHEHUU U
Kamacmpoguueckux coobimuti 8 NO30He20N0YEHOBbIX — OMJIOJNCEHUAX — 03ep
Kyuepnunckoe, Huowcnee u Cpeonee Mynvmumnckue (lTopuwiii Anmaiti), Ilerocoa

(Deenxus) u Yawa (Kamuamra)».
Conepxanne 0T3bIBa

N3meHenns naneokimMara 3a MOCJeAHUE JBa ThICSAUYETIETUs MPEICTaBISIOT COOOM
BAXHOE OKHO JIJISI IOHMMAaHMS PETHOHAIBHON KIIMMATUYECKON U3MEHYMBOCTH U €€
JMHAMUYECKUX CBsi3zel. B 1eHTpansHOl YacTu EBpa3um CyliecTByeT HEMHOTO
BBICOKOpA3pEIIAIONIUX  MAJICOKIMMATUYECKUX JTaHHBIX. ABTOp  TMPEICTaBUII
BBICOKOpa3pemaronme aanHeie 1mo ozepaM Kyuepnunckoe, Huwxnee u Cpennee
Mynsruackue, [letorga u Yama B cpeIHUX IHUPOTAX, YTO MPEICTABISAET IEHHOCTD

AJI1 TIOHUMaHuA pCTUOHAJIbHBIX KIIMMATHYCCKUX W3MEHEHHUM B 3TOM PETrruoHe.

Kpome Toro, peHTreHoBCcKOe (IIyopeclieHTHOE CKaHMpPOBaHUME Ha MyuKax
cuaxpoTponHoro uznydeHusi (POA-CH) u Muxkpo-peHTreHOBCKasi (prryopeciieHIus
(MUkpo-P®DA) sSBIAIOTCS MOIIHBIMU aHATMTHYECKUMHU METOAAMHU, MO3BOJISIONTUMHU
OTpEeNeNATh OOJIBIIMHCTBO JJIEMEHTOB TaOnuilbl MeHzeneeBa ¢ MNpeaeaioM
OOHapyXeHUST B HECKOJbKO PpmM W CE30HHBIM/TOJAOBBIM pa3pelIcHHuEM. Takum
o0pa3zoMm, IrccepTaIs MPeICTaBISACT HAyIHBIM HHTEPEC M BEICOKYIO ITPAKTHUUECKYIO

3HAYUMOCTb.
B pabote nosy4eHsl caenyonme KIHoUeBble HayYHbIE PE3YJIbTaThI:

1. TlpoBeneHo cpaBHEHHE PEKOHCTPYHUPOBAHHBIX TEMITEpaTyp 1Mo JaHHBIM PDA -
CU (o3epa Kyuepmunckoe, MynbTuHckue, llerorma) ¢ pernoHaJIbHBIMU
CPEIHETOOBBIMUA TEMIIEpaTypaMy BO3yXa. OTO BaXHO JUIsl JIFOOOU
NaJCOKIMMATHYCCKON PEKOHCTPYKIIHH.

2. Bwicokopaspemaromias TemMreparypHas peKOHCTPYKIHS IO OcCajkaM O3epa
[Terorna BeIsiBHIIA IEPHOIBI: X0100HbIl nepuod Temuwvix sexos (500—800 2. H.



3.), Cpeonesexosviil knumamuyeckuti onmumym (800—1300 22. n. 3.), Manwuii
neoHukoswili nepuod (1300—1900 zo. wn. 3.) u Cospemennoe nomennenue
(nocne 1900 2.).

3. Hannsie PDA-CU BbIssBUIM cleAbl TaKUX KaracTpOPUUECKHX COOBITHH,
Kak Benuxoe Moneonvckoe semnempscenue 1761 2o0a (KydyepiauHckoe)

U useepoicerue gynxana Keyoau e 1907 200y.

Pexomenganum:

1. V3BecTHO, YTO BBICOKOYACTOTHHIC MAJICOKIMMATHUYCCKUE BapUAIllNH, TaKWe
kak Onb-Hunvo — FOocnoe konebanue (ENSO), Tuxookeanckas OexkaoHas
ocyunnayua (PDO), Apkmuueckas ocyunnayus / Cesepoamaanmuieckas
ocyunnayus (AO/NAO) u Amaanmuueckas Mynbmuoexaouas OCYULIAYUS
(AMO), urparoT BaKHYIO POJb B KIMMAaTUYECKOM M3MEHYMBOCTH. EcTh sn
CBS3b MEXKIYy BalllUMU BBICOKOPA3pEIIAONIMMHU  JIaHHBIMA W 3TUMU
aTMoChepHO-O0KEaHNIECKIUMHU TUPKYISIITUAMU ?

2. I KOJIMYECTBEHHOTO  aHalu3a  KIMMAarTMuecKOW  U3MEHYMBOCTHU
PEKOMEHTYEeTCSl IPOBECTH CIIEKTPAIbHBINA aHATIHU3.

3. Ectp mm oOmume 3aKOHOMEPHOCTH B PEKOHCTPYHPOBAHHBIX JTAHHBIX TIO
pa3HbIM o3epam?

3akirouenune
Ha ocHoBaHMM BBIIIECKAa3aHHOTO, PEKOMEHAYIO JAaHHYI0 paboTy K 3alluTe Ha
COMCKaHUE yUeHOU cTeneHu kanauaara Hayk (PhD).
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