Yupexaenue oOpa3oBaHus
«bapaHOBHUCKMI rOCYJapCTBEHHBIA YHUBEPCUTET»

Becmnuk, bapTV

ExexBapTajbHblil HAYYHO-NIPAKTHYECKU A Ky PHAJ

M3maéres ¢ mapta 2013 1. Brrmyck 5, ceHTsI6pS, 2017. Cepus «buronornueckue Hayku (00mmas
ouomorus). CenbCKOX03SHCTBEHHBIC
HayKH (arpOHOMUS)»

Yupeoumens: yupexnenue o6pazoBanus «bapaHOBHUCKUIT TOCYAAPCTBEHHBIH YHHBEPCUTETY.

PEJAKIIMOHHAS KOJLJIETI'USI

Tnagnwiii peoaxmop scypnana Koaypko Bacunmii FIBaHOBHY, TOKTOP CEIbCKOXO3SICTBEHHBIX HAyK, IIpodeccop, akameMuK
Benopycckoil MH)XXEHEpHOH akaJeMHH, akaJeMHK MexXIyHapoIHOH akaJeMHH TEXHHYECKOro oOpa3oBaHms, akageMuk Mexmy-
HapOJHON aKaJeMUH HAyK IIE€JarorH4ecKoro oOpa3oBaHUs, aKaJeMHUK AKaJeMUH SKOHOMHUYECKMX HAYK YKPAHHBI, 3acITy KeHHBIN
paboTHUK 00Opa3zoBaHms PecnyOmmku Bemapychk, pekrop yupeskneHnst oOpa3zoBanust «bapaHOBUUCKMIT TOCYJapCTBEHHbBIH YHHUBEp-
cute™ (bapanoBuun, Pecnyonuka benapycs).

3amecmumens 2nagnozo pedaxkmopa ocypuara Kmumyx Bragumup Brnagumuposnd, kaHAHAAT SKOHOMMYECKHX HayK,
MIPOPEKTOp MO Hay4yHOH pabore yupexneHus obOpasoBanus «bapaHoBuuckuii socynapcTBeHHbId yHuBepcurer» (bapanoBnun,
Pecny6nka Benapycs).

PEJAKIHIMOHHAS KOJIJIEI' s, CEPUM
I'naBHBI pegakTop cepun

PeinneBny Cepreit KoHCTaHTMHOBHY, KaHAMIAT OMOJIOPUYECKHX HAYK, JOLEHT, JOLEHT Ka(eapbl eCTeCTBEHHOHAYYHbBIX
JUCLUIUIMH yupexxaeHus oopasoBanus «bapanoBuuckuii rocynapcTBeHHbII yHUBepcuTe (bapanosuun, PecryOnuka benapycs).

PenakTopTeKCToB HA AHTJIMIICKOM fI3bIKe

KapaneroBa Enena I'eHHagbeBHa, KaHIUIAT (QUIIOJIOTMYECKUX HAyK, JOLEHT, 3aBEAyIOMINI Kadenpoi TeOpHH U MPAKTHKU
nepeBona Ne 1 yupexnenus obpasoBanus «MHHEKHI rOCYIapCTBEHHBII JIMHIBHCTHYECKHH yHHBepcuTeT» (MuHCK, PecryOnnka
Benapycs).

AbapoBa Enena DpyapmoBHA (omeenicmaenubvlil 3a HanpasieHue «Aespornomusy), KaHAUAAT CEILCKOXO3IHCTBEHHBIX HAYK,
JIOIIEHT, AUPEKTOpP 000COOICHHOTOCTPYKTYPHOTO MOoApasaeaeH s «JIIXOBHUCKUHA ToCylapCTBCHHBIH arpapHBIi KOJUIEIK» yIpeK-
nenust oopazoBanus «bapaHOBHUCKUH TOCy JapcTBEHHBIH yHIBepcuTeT (JIsxoBmun, Pecrry6imika Benapycs);

3eMonsaauyk Anekcew BraguMupoBud (omeemcmeennuiil 3a nanpasienue « Obwas 6uonocusny), KaHAUAAT OHOJOTUUCCKUX
HayK, 3aBeqylomuii kadeapoil ecTeCTBeHHOHAYYHBIX AUCLHUILIMH yupexaeHus oOpazoBaHus «bapaHOBHYCKHMI rocynapcTBEHHBIH
yausepcuter» (bapatioBuun, Pecrybnuka benapycs);

AnexcangpoBud »Oner PofociaBoBud, JOKTOp OHONOTHYECKHX HaykK, Mpodeccop, 3aBedyrommii Kapeapoil 30050ruu
omopckoii akanemun B Caynicke (Ciytck, [lonpma);

buziokoBa’ Taressna TumodeeBHa, KaHIUAAT CEMBCKOXO3AHCTBEHHBIX HAyK, CTapIIMd IperojaBaTelb Kadeapsl
€CTECTBCHHOHAYHHBIX/ IUCIUIUINH YyUpexIeHus oOpa3oBanus «bapaHoBHUCKHil rocynapcTBeHHBIH yHUBepcureT» (bapanoBuuwm,
Pecrry6nuka benapyce);

Bymyesa Bepa liBaHOBHA, JOKTOp CEIBbCKOXO3SIMCTBEHHBIX HAyK, Ipodeccop, npodeccop Kaheapsl CelneKUn U TeHeTHKU
yupexxaeHus obpaszoBanus «benopycckas rocynapcrBenHas opaeHoB Oxrsopbckolt PeBomronmu n Tpynosoro KpacHoro 3namenu
cenbCKoX03aiicTBeHHas akaaeMus» (I'opku, Pecmybnuka benapycs);

I'pu6 Cranucnas MBanosuuy, akanemuk HanmonanpHO# akagemun Hayk bemapycu, TOKTOp CeNBCKOXO3SHCTBEHHBIX HAyK,
npodeccop, TIaBHBIN HaydHBIH COTpYOHHK PecnmyOmukanckoro yHutapHOro npeanpusatus «HayuHo-npakrudeckuit nentp Hammo-
HaJbHOH akagemuu benapycu Hayk mo 3eminenenuio» (XKonuno, Pecmydnmka bemapycn);

I'pmauk Bacunmit ButanbeBud, moKTOp OHOJNIOTHYECKMX HayK, [IOIEHT, 3aBedyrommii kadexpoil olmiel skoioruu
1 METOJIMKH TIperiofaBanus ononorun bemopycckoro rocynapcrsenrnoro yausepcurera (Munck, Pecry6nmka benapycs);

Jbkyc Makcum AHATONbeBHY, KaHIUIAT OWOJOTHMYECKMX HayK, JOLEHT, IOUEeHT Kadenpel Oortanuku Benmopycckoro
rocynapcTBeHHOro yHuBepcutera (Munck, Peciyonuka benapycs);

EpomoB Anaronuii VIBaHOBUY, TOKTOp OMOJIOTHUECKHUX HAyK, podeccop, akageMuk MexaIyHapoaHONH akaIeMUH SKOJIOTHH,
npodeccop kadeapsl SHepro3hpHEeKTUBHBIX TEXHOJIOTUH yupexaeHus: 00pazoBaHus «MexyHapoaHbIH roCy1apCTBEHHBIH 3KOJIOTH-
yeckuii yHuBepcuteT uMeHu A. JI. CaxapoBa» bemopycckoro rocynapcreenHoro yauBepcutera (MuHck, Pecybnmka benapycs);



KunbueBckuii Anexcanap BrnagumupoBuu, uneH-koppecnoHieHT HaruonanbHO akazemuu Hayk benapycu, IOKTop
Ouosornuecknx Hayk, npodeccop, IVIaBHBIH y4deHBI cekperapb HarmonambHOW akagemuu Hayk bemapycu (MuHck, PecryOuuka
Benapycs);

Kumssl DaBapa, 1oxTop Hayk, mpodeccop (Ileuunn, [Tonpmia);

JlykameBnu Hwuna IleTpoBHa, OOKTOp CENBCKOXO3SHCTBEHHBIX HAyK, mNpodeccop, 3aBeAyomuid Kadeapoid KopMo-
MPOM3BOJCTBA yUpexkIeHHUs oOpazoBanusi «Burebckas opaeHa ‘“3Hak mod€Ta” TOCYTApCTBEHHAs aKaJIeMHUs BETEPHHAPHOU
MequuuHeD) (Butebcek, Pecy6iika benapycs);

IMpoxun Anekcannp AJnekcaHIPOBMY, KaHAWIAT OHWOJOTMUECKMX HAyK, BeXymuil OHoior y4eOHO-HAydHOTO IIEHTpa
«BeneBUTHHOBOY (heiepalIbHOr0 roCyJapCTBEHHOTO OIO/PKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS BBICIIEr0 NPO(eCcCHOHAIBEHOTO
obpasoBanus «BopoHexckuii rocyiapctBeHHbIH yHIBepcuTeT» (Boponesk, Poccniickas ®eneparus);

1351 ®ensonr, nokrop, npodeccop, MHCTUTYT I3HTOMONOTUH, (HaKyJIbTET €CTECTBEHHBIX Hayk, YHuBepcuteT umeHn CyHb
S1cena (I'yanwxoy, Kuraiickas Haponnas Pecry6nuka);

[IlamanaeB Buktop AHaToIbEBHY, TOKTOP CENBCKOXO3IHCTBEHHBIX HayK, CTApIINi HAYYHBIH COTPYIHUK, podeccop Kadenpsl
arpoOHOMHHM M 3KOJOrnH (heepabHOro TrocyIapCTBEHHOrO OO/PKETHOTO 00pa3oBaTebHOrO YUPEXKICHHUS BblcieronmupodeccHo-
HaJIBHOTrO 00pa3oBaHust «CMoOJIEHCKas TOCYIapCTBEHHAs CelIbCKOX03siicTBeHHas akaneMisn (CmoneHck, Poceuiickas enepariint).

Mogpman Jleorun McaakoBud, TOKTOP CEIbCKOXO3SHCTBEHHBIX HAyK, CTapIIMH HAay4HBIH COTpyAHUK PecryOnmkaHckoro
YHUTApPHOTO TpeAnpustusi «MUHCKas o0nacTHas CeIbCKOXO3SHCTBEHHAsh ONBITHAs CTaHIWs HarnuoHambHOW axkageMuM Hayk
benapycwu» (1. HatanseBck, Peciyonuka benapycs);

SInuypeBuu Onbra BukTopoBHa, KaHAnMAAT OMOJOTMYECKMX HAyK, JOLEHT, IOLEHT Kadexpsl’ 3000M0rud M (GU3HOIOTHU
YeNoBEeKa U KHUBOTHBIX YUPEXICHUS o0pa3zoBanust «['poaHEHCKHI rocyqapcTBeHHbIH yHIBepcuTeT nMeHu Sukn Kymansy (I'poaHo,
Pecny6nuka Benapycs).

Aodpec peoaxyuu:

yi. BoiikoBa, 21, 225404 r. bapanoBuyu.
Tenedon: +375 (163) 45 46 28.

E-mail: vestnik@barsu.by .

Toonucnvie undexcor: 00993 — st UHIUBUY ATBHBIX TOATHCYUKOB; 009932 — st opraHu3anuii.

CBUZIETENECTBO O pETHCTpanuK cpeacTB maccoBod mHdopmamuu Ne'1533 ot 30.07.2012, BeImaHHOe MHHHCTEPCTBOM
nHpopmarmu PecrryGiukn benmapycs.

B coomeemcmeuu ¢ npuxazom Buicuwieu ammecmayuonnou komuccuu Pecnyonruxu bBenapyce om 21 auneapa 2015 2. Ne 16
HayyHo-npakmuyeckuti xcypuan «Becmuux bapl'Vy» cepua «Buonocuveckue nayku (obwasa ouonozus). Cenbckoxosaiicmeennvie
nayku (acponomus)y exmouén 6 Ilepeuenv Hayunvix  usoamuii Pecnybauxu benapyce onsa  onybauxosanus pe3yismamos
ouCcepmayuOHHbIX UCCIE008aAHUL NO OUOIOSUHECKUMHAYKAM (001as 6U0I02Us), CeNbCKOXO03AUCNBEHHbIM HAYKAM (A2POHOMUSL).

Hayuno-npaxmuueckuii ocypnan «Becmnux bapl'Vy exmouén ¢ PUHI] (Poccuiickuii uHOeKC HAy4HO2O0 YUMUPOBAHUSL),
uyenzuontbviti 002060p Ne 06-1/2016.

H30amens: yupexaeHue oopazoBanus,«bapaHoBHUCKHiT TOCYAapCTBEHHBII YHUBEPCUTETY.
Bemxoaut Ha pycckom; O€MOPYyCCKOM M aHTITHHCKOM SI3BIKAX.

XKypnan pacnpoctpansercs Ha repputopnn Pecy6nuku benapycs.

3asedyroupmit pedaryuonno-uzoamenvcoii epynnoui C. A. bepesnrox
Texnudeckuit pedakmop A. YO. CuaopeHko

Komnoromepnas éépcmra C. A. bepesHiok

Koppexmop,C. A. bepe3niok

IIonmucaro B medars 08.09.2017. ®opmar 60 x 84 '/5. Bymara odcernas. Ileuars mudposas. [apuurypa Taiimc. Ve meu. m. 12,00.
Va.-n31.31..9,00: Tupax 75 k3. 3aka3 1547.

Iena cBoboHasL.

Ionurpaduueckoe wucnonHeHue: I'pogHeHckoe oOnacTHOe yHHUTapHOE nonurpaduueckoe npeanpustue «CIOHUMCKas THIIOTpadus».
CBHIETENbCTBO O TOCYAapCTBCHHON PErHCTPAIlMU M3JATelNsl, N3TOTOBHTENS, PACIPOCTPAHUTeNsl HedaTHbIX m3gaHuii Ne 1/203 ot 07.03.2014, Ne 2
01,25.02.2014.

Anpec: yn. XmonuHa, 16, 231800 Cnonum, I'pogneHckas oo1.
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YcraHoBa agyKarsli
«bapanainki A3spKayHbI YHIBEPCITIT

Becnix, bapDY

mTOKBapTaHBHLI HAaBYKOBa-IIPAKTBIYHbI yacomic

Brimaerna 3 cakapika 2013 r.  Brimyck 5, Bepacens, 2017. Cepnia «bismariaaeis HaByKi (aryJbHas
Oismorist). Cenbckaracmagapybist
HaBYKi (arpaHoMmis )»

3acnaeanvhik: ycraHoBa agykausli «bapaHaBilki A3spiKayHbI YHIBEPCITITY.

POIAKIBIMHAS KAJIET TSI

Tanoynvl padaxkmap uaconica Kauypka Bacine IBaHaBid, HOKTap celibcKaracraiapyblx HaByK, ‘Hpadecap;, akaIdMik
Benapyckaii imkbIHEepHaii akaadMii, akagdmMik MibkHapoHail akagaMii TOXHIUHAN agyKalibli, akagdMik MikHapoIHA akazdMii HaByK
nejarariuHai agykaipli, akagdMiK AKagdMii JKaHaMiuHBIX HaBYK YKpaiHbl, 3aciyxaHbl paboTHIK aayKausli PacmyOuiki benapycs,
paKTap ycTaHOBHI amykarpl «bapaHaBimki a3spikayHbl yHiBepciTo ™ (bapanasiusl, Pacy6mika Benapycs).

Hamecnix eanoynaea paoaxmapa uaconica Kiimyk Ynaazimip Ynanzimipasid, KaHIBIIAT SKaHAMIYHBIX/HaBYK, IPapIKTap ma
HaByKOBaii padole ycraHoBHI agykansli «bapanaBinki g3spxkaynsl yHiBepciToT» (bapanasidusl, Paciy6mika bemapycs).

POJTAKIBITHASI KAJIETTS CEPBII
I'asoyHbI pasakTap cepbli

Pemzesiu Cspreit Kancranminasiy, kKaHAsAaT OisariqHbIX HaBYK, JAIPHT, TAIPHT KadeAphl MPEIPOJa3HAYIbIX JBICIBIILIIH
ycTaHOBHI aaykarpli «bapaHaBinki n3spkayHel yHiBepciTo™ (bapanasiust, Paciy6mika benapycs).

Pagakrap TaKcTay Ha aHraidckail MoBe

KapaneraBa Anena ['enanspeyHa, kauapigaT (ifaiaridHbeiX HaBYK, TALPHT, 3aragdbik Kadeapbl TIOpBI 1 MPaKThIKi
nepaksany Ne 1 ycTaHoBbI agyKansli « MiHCKI A3spiKayHbl MHTBICTBIMHBI YHiBepciTIT» (MiHck, Pacmy6iika benapycs).

AbapaBa Anena DpnyaphayHa (aodkaszuvi{3a Hanpamax «Aepanomisy), KaHOBAAT CelbCKaracmajapyblX HaBYK, IAIdHT,
JBIPIKTap ajacoblieHara CTPyKTypHara majpasn3suicHHs «JIsxaBilki [I3sip)KayHbl arpapHbl Kalle[pk» YCTAHOBBI ajyKallbli
«bapanasinki 13sp>kayHbl yHIBepciTaT» (JIsgxaBidetl, Pacry6mika benapycs);

3eMarsimuyk AJsisskced  YnmansimipaBid | (aokaszubl 3a Hanpamax «Aeynvuas Oisnoeisy), KaHABLIAT OisUTAridHBIX HABYK,
3aragyblk Kadeapbl NPBIPOAa3HayubIX ABICLUBIUIIH ycTaHOBBI anykansli «bapaHaBinki mzspxaynel yHiBepcitaT» (bapanaBiubl,
Pacny6mixa benapycs);

AnekcanzipoBiu Ajer PagacnaBaBiu, moktap OisutaridHeix HaByK, mpadecap, 3aramdsik kadenpsl 3aanorii I[Tamopckait
akamMil ¥ Ciryricky (Cirynicky TTonmpmrga);

bistokoBa TarusHa LlimadeeyHa, kaHapIIaT ceibcKaracnagapyublx HaBYK, CTAPIIbI BBIKIAAYBIK Kadeaphl IPBIPOJa3HAYIbIX
JIBICIBIIUTIH yCTaHOBBI aflyKaubli «bapanasinki a3apxayHs! YHiBepciToT» (bapanasiusl, Paciy0imika Benapycs);

Bymyesa Bepa IBamayna, nokrap cenbckaracmajapuslx HaByK, npadecap, npadecap kadempsl cCeleKIbli i TeHETHIKI
ycraHOBBI amykarbil - «bemapyckas m3spkayHas opmadHay Kactperyminkaii Posamronsni i [Ipamoymara Ysipsonara Cipsira
cenbckaractajapaastakammis» (Iopki, PacryGuika Benapycs);

I'pui6/ Crasiicnay IBanaBiu, akamdmix HampisHaneHaii akamdmii HaByk bemapyci, moktap cenbckaracmajapuybix HaByK,
npadyecap, \ ralloyHbl /HaBYKOBBI CyNpanoyHik PscryOiikanckara yHiTapHara mnpainpsleMcTBa «HaByKoBa-NpaKTBIYHBI IPHTP
HanpisnangeHait akagdMii HaByk benapyci ma 3emispooctee» (JKomzina, Pacmy6mika bemapycs);

Iperapik Bacine BitanmbeBiu, mokrap OisularidyHbIX HaBYK, AAIPHT, 3aragdblk Kadeaphl aryibHail SKayorii i METOIBIKI
BEIKIafanHs Oisttorii benapyckara m3sipsxkaynara yHisepcitata (MiHck, Pacmy6iika Benapycs);

Jbxyc MakciM AHaTONBEBIY, KaHIBIIAT OisUIAaTiYHBIX HABYK, JAIPHT, DAIPHT Kadenps! Oaraniki bemapyckara maspxayHara
yuiBepcitaTa (MiHck, PacniyGuika benapycs);

Epamioy Anatons IBanaBiu, moktap OisutaridHbeIX HaByK, mpadecap, akagdMmik MikHapoaHail akajgdMii skaorii, nmpadecap
kadeapsl dHeprad)eKThIYHbIX TIXHANOTIH yCTaHOBBI amyKalbli «MiKHApOAHBI [3pXKAaYHBl OKajJaridHbl YHIBEpPCITIT M
A. 1. CaxapaBa» benapyckara n3sipxxkayHara yHiBepcitata (Minck, Pacy0imika Benapycs);

Kinpusycki Ansixkcanap Ymaazimipasid, WieH-KapIcrnaHadHT HarpisiHansHall akagdMii HaByk bemapyci, mokrap Oisariqabix
HaBYK, Ipadecap, raloyHbI HABYKOBBI cakparap HanpistHanpHaii akagamii HaByk bemapyci (Minck, Pacmy6iika bemapycs);

KureiBet OnBapn, nokrap HaByk, npadecap (Iusmin, [ompmraa);

Jlykausiu Hina IlsatpoyHa, JoKTap cejibcKaraciagapyblx HaByK, mpadecap, 3araauslk Kadeapbl KOpMaBBITBOpYACI
ycraHoBHI amykansli «Binebckast opiaHa “3Hak nmamansl” A3spiKayHas akaadMis BeTIpbIHapHai MeIpIubHbD (Binebck, Pacmybnika
Benapycs);



Ipokin Ausikcanap AJsIKCaHApaBid, KaHIBLAAT OisUlariyHBIX HaBYK, BsAydbl Oi€mar ByuysOHa-HaByKoBara I[PHTpa
«BewnesininaBa» (endpanpHail A3pikayHail O10/UKITHaH agyKalblitHall ycTaHOBBI BBINDMIIAN npadeciiinaii agykarpli «BapoHexcki
I3sipykayHbl YHiBepciT ™ (Baponex, Pacilickas ®emdparibis);

I3 ®ewnonr, nokrap, npadecap, [HCTHITYT 3HTamasorii, (akyIbTdT HPBHIPOJAAa3HAYYBIX HABYK, YHiBepciTdT imMsi CyHb
Stcena (I'yanwxoy, Kitatickas Haponnas PacmyOmika);

[Ilamanaey Bikrap AHaTONIBEBIY, TOKTAp CcelbCKaracmaIapyblx HaByK, CTaplIbl HABYKOBHI CYNpaIoyHiK, mpadecap kadeaps
arpaHomii i o9xkazorii ¢emdpanbHail I3spxkayHail OIOKITHAM agyKambliHAl yCTaHOBBI BBINDHImMANW mpadeciiiHail agykambli
«CmMmarneHckas a3apxKayHas celbckaracnafapyas akagMis» (CmaneHck, Paciiickas @emxdpansis).

Hlopman Jleanin IcaakaBiu, IokTap cenbcKaracmagapyblX HaByK, CTapllibl HaBYKOBBI CymnpanoyHik PacmyGiikaHckara
yHiTapHara npaanpsieMctBa «MiHCcKas abiacHas ceJbcKaracrajgapuas JocCiefHas CTaHIbls HauplsHanbHai akajdMii HaByK
Benapyci» (n. Hatanbeyck, Paciy6iika benapycs);

SlHuypoaBiu Bospra BikrapayHa, kaHapiaaT OistaridHbIX HaBYK, JALDHT, AAIPHT kadeapbl 3aanorii i ¢isisutorii| yamaBeka
1 KBIBEN yCTaHOBBI axyKansli «[ poa3eHcki a3sapkaynsl yHiBepceiTsT iMst Anki Kynamey (I'poana, Pacmy6imika bemapycs).

Aodpac paodakyuii:

ByI. BoiikaBa, 21, 225404 r. bapaHagBiubl.
Tanedon: +375 (163) 45 46 28.

E-mail: vestnik@barsu.by .

Iaonicuvis indaxcwr: 00993 — st IHIBIBIAYaNbHBIX Magmicubikay; 009932 — miis apragizaiibIi.

IMacBequanHe ad paricTparibli cpoakay Macapail iHpapmanbi Ne 1533 an'30.07.2012, Beinaa3enae MiHicTapcTBaM iHpap-
Maribli Pacmy6itiki benapycs.

YV aonaseonacyi 3 sacaoam Buuudtiwaii amscmaywitinai kamicii) Pacnybnixi benapyce ao 21 cmyoszens 2015 2. Ne 16
HasyKkoga-npakmulunsl uaconic «Becnix Bap/{V» cepvia «bianaziunviA HasyKi(acyrvnas 6ianoeisn). Cenvckaeacnaoapyvia HAGYKI
(acpanomin)y yxaouanvl y Ilepanik Hagykosvix evidanusay Pacnyo6nixidbenapyceyona anyOnikaeanHs GbIHIKAY OblCepMAaybIUHbIX
oacnedasanHay na OiANALIYHLIX HABYKAX (a2ynbHas Oisn02is), CenbCKazacnadapibix HagyKax.

Hasyrosa-npaxmeiunut yaconic «Becnix bap/]V» yxnouaner . PIHI] (Paciiicki in02Kxc Hagykoeaza yblmagants), aiydH3itinsl
dazasop Ne 06-01/2016.

Buioasey: ycranoa agykausli «bapaHaBinki 13spKayHbl YHIBEPCITITY.
Beixom3inp Ha pyckaii, Oenapyckaii i anriickaiiMoBax.

Yacorric pacnaycropKBaeiiia Ha TIpsITOpbIl Pacryomiki bemapyce.

3azaouvix padaxywiiina-geioaseyxatiepynor C. A. bepasHrok

Toxuiunwt paoakmap I'. 1O. Cinapanka

Kawmn’romapnas eépcmka C. A¢bepasHiok

Kapoxmap C. A. bepasHrok

Ianmicana xa apyky 08.09.2017. dapmar 60 x 84 '/q. INanepa adcernas. Ipyk niu6assl. apritypa Taiimc. YM. apyk. apk. 12,00. Yi1.-BbII. apk.
9,00. Teipax 75 3k3. 3aka3 1547

Kot cBabOIHEL.

IManirpagiunae BrikaHaHHe:{['po/3eHCcKae abiacHOe YHiTapHae najirpadiunae npaanpeieMcTBa «CioHiMcKas Thinarpadis». [Tacsenuanne
ab m3sprkayHail paricTpallpli Beliaylia, BHITBOPIIBI, PaciayCro/pKBallbHiKa ApyKaBaHbIX BeiaHHSY Ne 1/203 ax 07.03.2014, Ne 2 an 25.02.2014.

Anpac: BysaXmnonina, 16,231800 Cionim, ['poazenckas Boo1.

© baplV, 2017
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VK 551.733(470.23)

Yu. U. Zaika', A. V. Krylov’
'"Unitary Enterprise “Geoservice”, 53, Janki Maura str.; Belarusian State Technical University,
220036, Minsk, Belarus +375 (44) 709 37 36, yu_z@tut.by
ZJoint-Stock Company “Polargeo”, Vasiljevski Island, 24™ Line, 3-7, Building 20-5, 199106, St. Petersburg,
Russia, +8 10 7 (812) 334 56 24, krylov-polargeo@yandex.ru

ORDOVICIAN ERRATIC TRILOBITES (ARTHROPODA, TRILOBITA)
FROM PLEISTOCENE DEPOSITS OF BELARUS (PRELIMINARY DATA)

Analysis of geographic distribution and determination of geological age of erratic pre-Quaternary sedimentary
megaclasts (blocks, boulders and pebbles) enclosed in Quaternary deposits is especially important for localizing their
possible sources and native areas. Except for some varieties of rocks that can be identified bystheir unique petrographic
features, definite stratigraphic systematization of the majority of sedimentary megaclasts/canbe\carried out only by
means of paleontological study. However, petrographic features have been used solely/in jalmost all previous
publications dealing with sedimentary erratics from the territory of Belarus, so itfis questionable.whether the results can
be considered reliable without paleontological confirmation.

Identification of trilobites (7rilobita Walch, 1771) is applied here for the purpose of ascertaining the geological
age of Ordovician sedimentary blocks, boulders and pebbles redeposited in, Pleistocene strata of Belarus. At this time,
trilobites belonging to 15 genera and subgenera have been identified in‘the studied area. They represent the major part of
the Ordovician carbonate bedrock succession typical for the East-Eutopean Platform. Strata of this succession are
subjacent to various younger deposits in north- and southwestern part$,of Belarus and in the Baltic States and crop out in
northern Estonia and the St. Petersburg Region of Russia.

We propose that the studied Ordovician erratic material ishnot necessarily the result of long-distance transport,
which is usually presumed according to the theory of Rleistocene continental glaciations, but might have been
redeposited from nearby buried Ordovician bedrock sources as well. Taxonomic composition of the “Ordovician erratic
trilobite complex” of Belarus denotes its similarity to the “erratic trilobite association” from northern Germany, northern
Poland and Kaliningrad Region of Russia (formerly East Prussia). At the same time it also shows clear affinity to
trilobite assemblages from Middle and Upper Ordovician bedrock outcrops in northern Estonia and the St. Petersburg
Region (East Baltics), although it is not entirely typical.for them. It is also notable that several of the collected trilobite
specimens show morphological dissimilarity withitypical trilobite material described in paleontological literature.

Key words: Trilobites; Ordovician; sources of pre-Quaternary sedimentary erratics; erratic trilobite association.

Fig. 28. Table 1. Ref.: 41 titles:

10. V. 3aika', A. V. KpbLioy’
' Vuirapuae npaanpsiemcta «Feacepsicy, Bys1. 5. Maypa, 53; Benapycki HalbIsSHAILHBI TYXHIUHBI YHIBEPCITIT,
220036 MiHck, Pacriy6uika benmapycs, +375 (44) 709 37 36, yu_z@tut.by
23aKpLITa€ akmeisIHepHae TaBapeicTBa «[lossipreoy, 24-s niwist B. B., n. 3-7, kopm. 20, mit. B, 199106 Cankt-
HenspOypr, Pacis, +8 10 7 (812) 334 56 24, krylov-polargeo@yandex.ru

APAOBIKCKIS TPBIJTABITBI (ARTHROPODA, TRILOBITA), NEPAAJIKJIAIBEHBIS
Y IVIENCTAIIDHABBIX YTBAPOHHAX BEJAPYCI (ITATTIAP3/IHIA 3BECTKI)

Amnaini3 rearpagiyHara NaiibIpIHHS 1 BhI3HAUYSHHE reajiariyHara y3pocTy NadauBsplEBBIX MerakiacTay (Kamiiblri,
BaJIyHBI, TaJIbKi) aca/IKaBbIX FOPHBIX Mapojl, MepaaKiIa/l3eHbIX Y YalBsIpLUEBBIX YTBAPIHHAX, Mae acabiiBae 3HAYIHHE IS
ycraHayneHHs iX BeparoJHbIX KPBIHII i paéHay Mmaxo/UKaHHS. 3a BHIKIIOYSHHEM HEKAaTOPBIX Pa3sHaBiIHACLSY Mapof, SKis
MOXHa 1IPHTHI]IKaBallb Ta aJMETHHIX TeTparpadiyHbIX acabiiBacIsX 1 SKaclsiX, BBICHOBBI ab crpaThirpadivnaii
npbIMepKaBaHacili OOJbIIACIII BiIay aca/JKaBbIX METaKIacTay MOTYIb IPyHTaBalllla TOJIbKI Ha BBIHIKAX MajieaHTanariyHara
BBIBYUDHHS 3aKNFOYaHBIX y IX AapraHigHbpIXx pdITKay. ThIM HE MEHII, MeEHaBiTta merparpadiuHblsa acabmiBacti
BBIKAPBICTOYBAOIIIA SIK ACHOYHBIA aMallb Ba YCIX MAIspdAHIX MyONiKambLax, y SKIX 3aKpaHAroIla MBITaHHI abmacrei
Naxo/pKaHHs (parMeHTay acaJkaBbIX Mapo[, IEpaajKIaI3eHbIX y IUICHCTalPHE Ha TIpHITOphIl bemapyci. BeHiKi,
aTpBIMaHBIA 0e3 BBIKAPBICTAHHS MTAJICAHTANIATIYHBIX JOKa3ay, HeJIbra JIYbIb HaI3eHHBIMI.

© ZaikaYu. U., KrylovA. V., 2017
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VY raraii mpaipl BbI3HAUDHHE BBIKAMHEBBIX patuTkay tpeutaditay (Trilobita Walch, 1771) ynepubiHio yxKbiBaelia
3 MITal yAaKIagHEHHA TeajlariyHara Y3poCTy METakiIacTay acaJKaBbIX Mapof, Iepa3axaBaHbIX Ba YTBApPIHHAX
wiekicraipHa benapyci. Ha nmamseHsl MOMaHT y Mekax JaciefaBaHara pari€Hy aj3Ha4aHbl TpbhUIaOiTBI 3 15 pomay
1 magpoay, sKisg XapakTapbl3yrollb OONBIIYI0 YacTKy cTpaThirpadiuHail macisoyHacii kapoaHaTHara ap/ioBika, pa3Bitara
¥ KapaHHBIM 3aJisiraHHl Ha Ycxonne-Eypaneiickaii miatdopme. CtparsirpadiuHbls naapa3a3suieHH] TITai nacisioyHacui
TNIepaKphIBAIOIA pa3HACTAHBIMI OOJIBII MallabIMI afKiIajaMi Ha MAyHOYHBIM 1 ayMHEBBIM 3axan3e benapyci, a Takcama
Ha TAPBITOpPBI banTeiiickix kpaiH, 1 BRIXOA3A1L Ha TABEPXHIO ¥ MayHouHail DcToHii i JIeHinrpaackaii Bobacui Pacii.

[MaBoyyte Hamrara MepkaBaHHS, JaciieaBaHbl IE€PaaKJIaJ3eHbl MaTIPbII HE abaBs3KoBa 3’syisiela BBIHIKaM
TIepaHOCy BBHIKITFOYHA HA BSUTIKIS aJJICTIIACII, ajie MOXKa OBIIb Iepa3axaBaHbl Takcama i 3 OJMDKIUIIBIX KapIHHBIX aTKiIanay
apAoBiKa, TEPaKpHITHIX MalaJ3eHIIbiMi YTBAp HHsIMI. TakcaHaMidHBI CKJIaJ BbITyJICHara KOMIUIGKCY apHOBIKCKIiX
TpeUTabiTay mpasyisie magabeHcTBa Ja aHANAriIHBIX KOMIUICKCAY 3 BAIYHHBIX aIKiIafay mayHouHbIX Jepmadii, [Tompmrast
i1 Kamininrpanackaii Bobnacii. Y Toi cambl 4ac €H JIDMaHCTpye BbIpa3Hae MafaOCHCTBA Ja TPbUIAOITaBbIX acallbisIbIi
3 BBIXaJay CSApAIHSTA 1 BEepXHATa apJoBika ¥ mayHouHai DctoHii 1 JIeninrpanckait Boomactii (Y cxoaue-banThliicki pariéH).
AnMeTHa Takcama i Toe, IITO HEKaTOpbIA 3 caOpaHbBIX y30pay Marolb Hdpar MapgaiaridHblX aJpO3HEHHY aj ThIIoBara
MaTaphIsLLy, alicaHara paHeil y najneaHTajiariqHai JlitapaTypsl.

KaouaBbisi c10BBI: TPBHUIAOITHL; ap/OBiK; NepaajKiaJ3eHblsl Aaq4alBsIpUEBbI Mapoibl; KPbIHILBI MaXO0KaHHS;
acarpIsIbl ITepaaIKia[3eHbIX TPEUIA0ITaY.

Man. 28. Ta6un. 1. bi6misrp.: 41 na3sa.

Introduction. In spite of their wide distribution in Paleozoie, bedrock strata as well as in
Paleozoic carbonate megaclasts enclosed in Pleistocene deposits, trilobites belong to the least
studied fossil groups in Belarus. Taxonomic composition and stratigraphic distribution of trilobites
have never been targets for a purposeful study. Certain restricted data on their occurrence are
confined to quotations in several lists of fossil fauna. The first to mention trilobites in the studied
area was A. P. Karpinsky in 1892 [1], who reported occurrence of Megalaspis planilimbata Angelin, 1851
and Ampyx nasutus Dalman, 1827, in the Middle Ordovician “Glauconite Limestone” (probably
Volkhov Regional Stage) in a group of isolated Ordovician “erratic detached massifs” occurring
near the village of RawaniCy (outskirts of the town of Bierazino in the Minsk Region). Later
A. P. Karpinsky’s finds were cited by Fr. Schmidt [2; 3] in his revision of East Baltic trilobites. Some
specific names of trilobites were listed.in a féw subsequent publications in descriptions of paleontological
characteristics of borehole cores recovered from buried Ordovician bedrock strata [4—6].

Recent field studies (2013-——2016) as well as some data provided by private collectors suggest
that erratic trilobites are widespread in Pleistocene sandy and clayey deposits, being particularly
frequent on Belarusian’ Ridge and in the area to the north of it (Figure 1). The present paper
considers preliminary.tesults of investigation of the taxonomic composition and the geological age
of redeposited Ordovician trilobites and suggests tentative conclusions about possible native areas of
their enclosingssedimentary erratic megaclasts.

Geological Setting and Material. The studied material consisting of sedimentary megaclasts
enclosing trilobites comes from flat- and cross-bedded sands, gravelly sands, gravels and sandy
loams of the Middle Pleistocene Soz and probably the Upper Pleistocene Paazer’e Formations [7]
enriched with pebbles and boulders. In terms of the Glacial Theory these deposits are interpreted as
“morainic” and “fluvial-glacial”, whereas an alternative Non-Glacial Hypothesis [8; 9] explains their
origin by sedimentation in a cold-water sea under active flow dynamics, in combination with clastic
material delivery by shore-fast ice and also with redeposition of residual material originating from
Ordovician bedrock strata occurring nearby, including fractured and rounded rock fragments and
debris produced in faults.

Identified Ordovician trilobites collected as Pleistocene erratics in the studied territory are
listed below in the table 1 in stratigraphic order. Some more material represented by solitary parts
could not have been identified with confidence and therefore have not been taken into consideration.

A vast majority of identified trilobite specimens are Upper Ordovician and fewer are Middle
Ordovician, whereas Lower Ordovician trilobites have not been collected so far (Figures 2—28).
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— areas of occurrence of buried:Ordovician,bedrock strata (I — South-Western and Il — North-Western Structural-Facial Zones);
— areas where Ordovician bedrock strata are subjacent directly to Quaternary deposits;
— findings of Ordovician erratic.megaclasts with unidentifiable fragments of trilobites;

— 1—14 — localities: 1 — “erratic detached massifs” near the village of Rawanicy (after A. P. Karpinskij [1]); sand and gravel pits: 2 —
Ledniki=1,"3 — Zosina, 4 — Carkasy, 5 — Biareza, 6 — Mazury, 8 — Yeramejewily; 9 — Stajki, 11 — Puscielniki, 14 —
RadaskawiBy; 7 — Aliokhalika River near the village of DzieS¢anka, 10 — outskirts of the town of Slonim; 12 — the town of
Hrodna; 13 — outskirts of the town of Mahiliot

20

—_PaéHbl NallbIP3HHA afknagay apaosika, nepakpbiTbiX napogami iHwara yapocty (I — MayaHésa-3axopHss i Il — lMayHouHa-
o 3axoAHss CTpYKTypHa-thaLbIfNbHbIS 30Hbl);
‘ —TAOLLYbI, Ha AKIX KaP3HHbIS NapoAbl apAoBika nepakpbiBaoLLa HenacpaaHa YauBspLéBbIMi aaknagami;

— 3Haxopki nepaagknaa3eHbIx Meraknacray apLoBika 3 HeBbl3HauaHbIMi pparmeHTami Tpbinabirtay;

— 1—14 — mecuasHaxomkaHHi: 1 — «agopseHi» kans H.n. PasaHiubl (naBogne A.l. KapniHckara [1]); kap’epbl: 2 — JleaHiki-1, 3 —
3ociHa, 4 — Yapkacel, 5 — bspaxa, 6 — Masypsl, 8 — Epameesiubl, 9 — Craitki, 11 — lycTanbHiki, 14 — Papalukosiubl; 7 —
Bepar p. Anéxayki kans B. [3ewwyanka; 10 — paéH r. Cnoxima; 12 —r. MpogHa; 13 — paéH r. Marinésa

PO

Figure 1. — Localities of Ordovician erratic trilobites in Belarus (as of 2016)

MantoHak 1. — MecuasHaxoaxaHHi nepaaaknaa3eHbIx TpbinabiTay apaosika y Benapyci (Bagombis Ha 2016 rop)
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Table 1.— Taxon names and stratigraphic position of Ordovician trilobites from Pleistocene erratics of Belarus

Tabniuya 1.—Ha3sbl TakcoHay i cTpaThirpadiyHae pacnaycromxeaHHe Tpbinabitay 3 BanyHoy i ranek apaoBikckix napog

y afknagax nnencrayaHa benapyci

Presumed stratigraphic
position (Baltoscandian
Regional Stages)

Taxon name

Locality

02, Dapingian, Volkhov Stage
(Bu) (“Glauconite Limestone”)

Megistaspis (Rhinoferus)
cf. hyorrhina (Leuchtenberg, 1843)

Sand pit of Liedniki-1 near Fanipal (Dziarzynsk
District)

02, Darriwilian, Kunda Stage
(Bm)

Pliomera fisheri fisheri (Eichwald, 1825)

Outskirts of the town of Mahiliol

Oy, Darriwilian, Aseri—Uhaku
Stages (Cia—Cic)

llaenus ex. gr. excellens Holm, 1886

Sand pit of Liedniki-1 near Fanipal (Dziarzynsk
District)

023, Darriwilian—Sandbian,
Uhaku—Kukruse Stages
(Cia—Cu)

Chasmops odini (Eichwald, 1840)

Asaphus (Postasaphus) nieszkowskii
nieszkowskii (Schmidt, 1898)

Sand pit-of Zosinanear Fanipal(Dziarzynsk
District)

0s, Sandbian, Kukruse Stage
(Cn)

Chasmops ex. gr. odini (Eichwald, 1840)

Estoniops cf. exilis (Eichwald, 1840)

Asaphus (Postasaphus) nieszkowskii
nieszkowskii (Schmidt, 1898)

Sand pit of Liedniki-1 near Fanipal (Dziarzynsk
District)

? O3, Sandbian, Kukruse
Stage (Cn)

Asaphus (Neoasaphus) sp.

The city of Hrodna

03, Sandbian, Johvi

Asaphus (Postasaphus) nieszkowskii

Aliokhatka River near the village of Dzie$€anka

Substage (Dy) Jjewensis (Schmidt, 1898) (Uzdziensky District)
? Os, Sandbian, Johvi Asaohus s Sand pit of Zosina near Fanipal (Dziarzynsk
Substage (D) pAUS SP- District)

03, Sandbian, Keila Stage
(D)

Asaphus (Postasaphus)nieszkowskii
kegelensis (Schmidt, 1898)

The city of Hrodna; ballast quarry of
RadaskaviCy (Maladzie¢na District)

? Os, Sandbian, Keila Stage
(D)

Conolichas deflexa (Angelin, 1854)

Sand pit of Carkasy near Fanipal (Dzierzynsk
District)

03, Sandbian, Haljala—Keila
Stages (Cn/Di—Du)

Keilapyge laevigata (Schmidt, 1881)
Chasmops sp.

Sand pit near the village of BiareZa near Fanipal
(Dziarzynsk District)

? O3, Katian, Oandu Stage
(Dm)

Toxochasmops sp.

Sand pit of Zosina near Fanipal (Dziarzynsk
District)

03, Katian, Oandu—Rakvere
Stages (Du—E)

Isotelus (Isotella) remigium (Eichwald, 1858)

Ballast quarry of Radaskawicy (Maladzie¢na
District); sand pit of Mazury near Fanipal
(Dziarzynsk District)

? O3, KatianyOandu—
Rakvere Stages (Du—E)

Stenopareia ex. gr. linnarssoni Holm, 1886

Sand pit of Zosina near Fanipal (Dziarzynsk
District)

Chasmops sp.

b .
('E?3’ Katian, Rakvere Stage | 7, ochasmaps sp. Sand pit of Stajki (Minsk District)

. . Sand pit near abandoned village of Puscielniki,
? —
étgs,elga(\gaan,_li\:le;)b)ala Vormsi Valdariops sp. outskirts of Sarja (Verkhnyadzvinsk District);

g e outskirts of the town of Slonim

2 Os0r S Sphasroxochus sp. Sand pit near the village of Yeramejevicy (Lida

District)
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Figures 2—16. — Middle .and Upper Ordovician erratic Trilobites of Belarus. 2 — Chasmops odini (Eichwald), cephalon and its mould,
03Cia—Ci, sand pit of Zosina; 3 — Chasmops ex. gr. odini (Eichwald), pygidium, OsCu, sand pit of Liedniki-1; 4 — Megistaspis (Rhinoferus)
cf. hyorrhina (Leuchtenberg), pygidium, O2Bu, sand pit of Liedniki-1; 5 — Asaphus sp., pygidium and its mould, OsD, sand pit of Zosina; 6—7 —
Asaphus (Postasaphus) nieszkowskii nieszkowskii (Schmidt): 6 — pygidium, 7 — pygidium (inner surface), OsCu, sand pit of Liedniki-1; 8 —
Asaphus (Postasaphus) nieszkowskii jewensis (Schmidt), pygidium (mould), OsD, Aliokhaiika River near the village of Dzie$¢anka; 9—11 —
llaenus ex. gr. excellens Holm, head shield: 9 — upper view, 10 — side view, 11 — front view, 03Cia—Cic, sand pit of Liedniki-1; 12 —
Stenopareia ex. gr. linnarssoni Holm, pygidium, OsDu—E, sand pit of Liedniki-1. All scale bars are 5 mm; 13—16 — Pliomera fisheri fisheri
(Eichwald), B, outskirts of the town of Mahiliod: 13 — front view, 14 — upper view, 15 — side view, 16 — back part of thorax and pygidium.
All scale bars are 5 mm

MantoHki 2—16. — lNepaaaknap3eHbia TpbabiTbl Benapyci: capaaHi | BepxHi apaosik. 2 — Chasmops odini (Eichwald), LadanoH i sro
sapo, 03Cia—Ci, kap'ep 3ociHa; 3 — Chasmops ex. gr. odini (Eichwald), nirigeis, OsCr, kap'ep Jleaiki-1; 4 — Megistaspis (Rhinoferus) cf.
hyorrhina (Leuchtenberg), nirigeii, O2Bu, kap'ep Jleatiki-1; 5 — Asaphus sp., nirigsiit i siro sgpo, 03D, kap'ep 3ociHa; 6—7 — Asaphus
(Postasaphus) nieszkowskii nieszkowskii (Schmidt): 6 — nirigbiit, 7 — nirigsiit (yHyTpaHas nasepxHs), OsCu, kap’ep Jleaiki-1; 8 — Asaphus
(Postasaphus) nieszkowskii jewensis (Schmidt), nirigbiin (aapo), OsDy, p. Anéxayka, paéH B. [I3ewwvanka; 9—11 — lllaenus ex. gr. excellens
Holm, ranayHb! WwybiT: 9 — Bbirnsy 38epxy, 10 — 6akaebl Bbirnsg, 11 — eeirnsg cnepagy, 0sCia—Cic, kap'ep Jleatiki-1; 12 — Stenopareia
ex. gr. linnarssoni Holm, nirigbin, OsDu—E, kap'ep JlegHiki-1; 13—16 — Pliomera fisheri fisheri (Eichwald), Bm, paéH r. Marinésa: 13 —
BbIrNsg cnepagy, 14 — Bbimsi 38epxy, 15 — Gakasb! BbIMSA, 16 — 3aaHsAs YacTka Topakca i niriabIn. Yoe MaluTabHbI Nanocki poyHbsIs 5 MM
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Figures 17—28. < Upper Ordovician erratic Trilobites of Belarus. 17 — Conolichas deflexa (Angelin), cranidium, ?03Du, sand pit
of Carkasy; 1819 — Toxochasmops sp., pygidium, ?0s(E), sand pit of Stajki (18 — upper view, 19 — side view); 20 — Asaphus
(Neoasaphus) sp. (inner surface of cephalon and thorax), ?0sCu, the town of Hrodna; 21—22 — Asaphus (Postasaphus) nieszkowskii
kegelensis (Schmidt): 21 — pygidium, ?03D, ballast quarry of Radaskavicy; 22 — pygidium with a reminder of thorax, 203D, the town of
Hrodna; 23—<24 — Isotelus (Isotella) remigium (Eichwald): 23 — mould of glabella, OsDu—E, sand pit of Mazury, 24 — hypostome,
03Di—E, ballastquarry of RadaskaviCy; 25 — Keilapyge laevigata (Schmidt), pygidia, OsD—Du, sand pit near the village of Biareza; 26 —
Valdariops sp., pygidium, ?03Fia—Fib, outskirts of the town of Slonim; 27 — Valdariops sp., ?0sFia—Fb, librigena, eye, sand pit near
the village of Puscielniki; 28 — Sphaeroxochus sp., cranidium, Oz or S+, sand pit near the village of Yeramejewicy. All scale bars are 5 mm

Manitonki 17—28. — MNepaaaknaaseHbia Tpbinabitbl Benapyci: BepxHi apaosik. 17 — Conolichas deflexa (Angelin), kpaHigbii, 203D,
kap'ep Yapkacel; 18—19 — Toxochasmops sp., nirigbi, ?03(E), kap'ep Ctaitki (18 — Bbirnsg 3sepxy; 19 — bakasbl Bbirnsg); 20 —
Asaphus (Neoasaphus) sp. (yHyTpaHas naBepxHsi LadanoHa i Topakca), ?70s3Cu, 1. IpogHa; 21—22 — Asaphus (Postasaphus)
nieszkowskii kegelensis (Schmidt): 21 — nirigbiit, 703Dy, kap’ep PagaLukosiubl, 22 — niriabIi 3 pawwTkami Topakca, ?03D, r. IpoaHa;
23—24 — [sotelus (Isotella) remigium (Eichwald): 23 — sgpo rnabenbl, OsDu—E, kap'ep Masypbl, 24 — rinactoma, OsDu—E, kap'ep
Papawkosiubl; 25 — Keilapyge laevigata (Schmidt), nirigbli, OsD—Du, kap'ep kans B. bspaxa; 26 — Valdariops sp., nirigbii,
?0sFia—Fib, paéH r. Crionima; 27 — Valdariops sp., 70sFia—Fib, pyxomas Luyaka, Boka, kap'ep kans B. [ycranbHiki; 28 — Sphaeroxochus
Sp., kpaHigbiit, O3 i S1, kap'ep kans B. EpameeBiybl. Yce MaluTabHbIs nanocki poyHbIs 5 Mm
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Presumably the oldest representative in the studied material is Megistaspis (Rhinoferus) cf.
hyorrhina (Leuchtenberg) (Figure 4) from erratic boulders and pebbles of the “Glauconite
Limestone” of the Volkhov Regional Stage (Bn). Megistaspis (Rhinoferus) hyorrhina
(Leuchtenberg) is known in Ordovician bedrock outcrops of northern Estonia, St. Petersburg Region
of Russia, Norway and Sweden [10—12]. It was also reported from erratic boulders in Sweden [13]
as well as from “Ordovician detached erratic massifs” in Novgorod and Tver’ Regions of Russia
[14—17].

An almost complete loose enrolled specimen of Pliomera fisheri fisheri (Eichwald) (Figures
13—16) most probably represents erratics of the Kunda Regional Stage (By) and is _typical of the
“Lower Oolite Limestone” of St. Petersburg Region and northern Estonia. Also the same subspecies
was collected by A.V.Krylov from the “Orthoceratite Limestone” (Kunda Regional Stage) in
“Ordovician detached massifs” of the Tver’ Region of Russia. Pliomera fisheri (Eichwald) is
uncommon in Ordovician bedrock strata outside of the above-listed East Baltic areas, although it
was reported from erratic boulders in Western Europe (e.g. in “Miinsterlander Kiessandzug”,
northwestern Westphalia, Germany) [18].

Erratic megaclasts of strong yellow-brown dolomitic limestone withilllaenuis ex. gr. excellens
Holm (Figures 9—11) are related by the authors to the stratigraphic interval of the Aseri to Uhaku
Regional Stages (Cia—Cic). lllaenus excellens Holm is widespread 1n Aseri to Uhaku strata of
Estonia and the St. Petersburg Region [19; 20] and was«collected by A. V. Krylov (unpublished
data) from “Ordovician detached erratic massifs” in Novgored and Tver’ Regions of Russia.

Buried bedrock deposits of the Volkhov to Aseri stratigraphic interval occur in southern and
northwestern parts of Belarus, where they are subjacent to younger strata and are represented by the
Prybuhskaya and Miadzelskaya Formations (Volkhov Regional Stage), Pivorskaya and
Tviariacuskaya Formations (Kunda Regional Stage), and the Datibniouskaya and Miorskaya
Formations (Aseri and possibly Lasnamégi Regional Stages) [7]. These strata extend northwardly
and crop out in northern Estonia and St. Petersbutg Region.

Pebbles of light grey detrital limestone with Chasmops odini (Eichwald) (Figure 2) and
Asaphus (Postasaphus) nieszkowskiisnieszkowskii (Schmidt), which are usual in Uhaku (Cic) and
Kukruse (Cy) Regional Stages, afe herc considered as being of uppermost Middle to lowermost
Upper Ordovician age. The two above-mentioned trilobite species are widespread in Ordovician
bedrock strata in Latvia, Esteniatand St. Petersburg Region [20—27], whereas in erratic boulders
they were reported from the Kaliningrad Region, northern Poland [28], northern Germany [29], as
well as from “Ordoviciamdetached erratic massifs” in Yaroslavl’ Region of Russia [17].

Boulders of vety dense light-brown and dark-grey limestone enclosing fragments of Chasmops
ex. gr. odini (Eichwald)/(Figure 3), Estoniops cf. exilis (Eichwald), Asaphus (Postasaphus)
nieszkowskii nieszkowskii (Schmidt) together with reticulate Bryozoa, Gastropoda and Brachiopoda
represent the,Kukruse Regional Stage (Cyp). Petrographically this limestone is almost identical to
limestone samples collected by A. V. Krylov from outcrops of the Kukruse Regional Stage in
St. Petersburg Region. A boulder of light-grey limestone enclosing several pygidia and other parts
of Asaphus (Postasaphus) nieszkowskii nieszkowskii (Schmidt) (Figures 6—7) is probably also of
Kukruse age.

Trilobite representatives similar or identical to the above listed were reported from buried and
exposed Ordovician bedrock strata in Latvia, Estonia and St. Petersburg Region [20; 21; 23; 26; 27];
many of them are known from erratic boulders in the Kaliningrad Region, northern Poland, northern
Germany, and Sweden [13; 28; 29], and were collected in “Ordovician detached erratic massifs”
of Yaroslavl Region of Russia [17].

Uhaku and Kukruse Regional Stages in Belarus are represented by the Krastajskaya and
Kriatinoskaya Formations in the North-Western Structural-Facial Zone and by the Liasovi¢skaya
Formation in the South-Western Structural-Facial Zone, where they are covered by younger deposits [7].
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Buried Uhaku and Kukruse strata also occur in Lithuania and Latvia and are exposed in northern
Estonia and St. Petersburg Region.

Erratic megaclasts of the Haljala Regional Stage (Johvi Substage, Dy) are represented in the
studied material by a weathered limestone pebble enclosing microgastropods and a pygidium of
Asaphus (Postasaphus) nieszkowskii jewensis (Schmidt) (Figure 8). This trilobite subspecies is
known in Ordovician bedrock strata in northern Estonia [20; 22—25; 30] and in Pleistoceneferratic
boulders in northern Germany, northern Poland and Kaliningrad Region [28]. Pebbles of dense grey
limestone with Asaphus sp. (Figure 5) probably should also be attributed to the Johvi“Substage.
These erratics are apparently identical to the so-called “Testudinaria-Limestone”, which ‘are
widespread as Pleistocene erratics in northern Germany and in some other areas of Western Europe
(J. Koppka, personal communication). Similar trilobites were earlier reported fromy, Ordovician
bedrock strata of northern Estonia and St. Petersburg Region [20; 23; 31], as well as in erratics of
Kaliningrad Region and northern Poland [28].

The following trilobite species (subspecies) have been revealed yin  petrographically
inhomogeneous erratic boulders and pebbles of the Keila Regional Stage (Dy):

— Asaphus (Postasaphus) nieszkowskii kegelensis (Schmidt) (Figures»21—22), enclosed in
dense light-grey and yellowish limestone;

— Conolichas deflexa (Angelin) (Figure 17), enclosed in a weathered silicified white pebble of
bioclastic conglomerate consisting of an agglomeration of Brachiopoda and Trepostomid bryozoans;

— Keilapyge laevigata (Schmidt) (Figure 25), enclosed, in dense light-grey to greenish
limestone;

— Chasmops sp., enclosed in an angular boulder of yellow-brown secondary dolostone.

The above-listed or similar trilobite representatives are known from exposures of the Keila
Stage in northern Estonia and St. Petersburg Region [20—25; 31; 32; unpublished data by
A. V. Krylov] and in Pleistocene erratics_of nerthern Poland, northern Germany and Kaliningrad
Region [28; 33]. Conolichas deflexa (Angelin) was reported also in erratics in Westphalia in
northwestern Germany [18] and in the erratic “Macrourus limestone” in the Moravian-Silesian area
in the Czech Republic [34].

Within the North-Westetn Structural-Facial Zone in Belarus the Johvi to Keila buried
bedrock strata are represented by the VangiSkinskaya Formation and in the South-Western Structural-
Facial Zone the middle part ofithe buried Navasiolkatiskaya Formation roughly corresponds to the
same stratigraphic interval [7]. Johvi to Keila strata are exposed in northern Estonia and in St.
Petersburg Region,

The following erratic material is ascribed to the Oandu (Dyy) and Rakvere (E) Regional
Stages:

—loose. pygidia of Toxochasmops sp. (Figures 18—19) (tentatively), which can be
distinguished by comparatively wide pleural sides;

+pebbles of dense grey crinoid-brachiopod detrital limestone with fragments of Isotelus
(Isotella). remigium (Eichwald) (Figure 23) and also an erratic pebble of greenish-grey clayey
limestone with an isolated hypostome of the same trilobite species (Figure 24).

The above-mentioned or similar trilobite representatives are known from Ordovician bedrock
strata in northern Estonia and St. Petersburg Region [10; 21; 23; 35—37] and were revealed also in
erratic boulders of northern Germany and Sweden [13; 29].

Probably of Rakvere age is a specimen of Stenopareia ex. gr. linnarssoni Holm (Figure 12)
from a dense light-grey limestone erratic boulder, which is petrographically similar to the Rakvere
bedrock limestone exposed in the limestone quarry of “Pechurki” in St. Petersburg Region. The
specimen differs from typical Stenopareia linnarssoni Holm by a comparatively narrower rachis of
the pygidium. This species was reported earlier from Ordovician bedrock strata in Norway, Sweden,
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northern Estonia and from the extreme west of St. Petersburg region near Estonia [19; 36; 38—40];
in erratic boulders it occurs in Kaliningrad Region and northern Poland [28].

In the territory of Belarus the Oandu and Rakvere buried bedrock strata are known only within
the North-Western Structural-Facial Zone and are represented there by the Smarhonskaya Formation
(Oandu Regional Stage), which overlays older Ordovician strata with a regional stratigraphic break,
and by the lower part of the Strustaliskaya Formation (Rakvere Regional Stage) [7]. Both Oandufand
Rakvere bedrock strata extend to the north and are exposed in Estonia and in the western part of'St.
Petersburg Region.

A pebble of dense grey limestone with a fragment of Valdariops sp. (Figure 27) i§ presumably
attributed to the interval of the Nabala (Fra) and Vormsi (Fib) Regional Stages. Also collected
is a loose pygidium of Valdariops sp. (Figure 26). Similar forms of Valdariops were, reported
from Ordovician outcrops in northern Estonia [21; 41] and from Pleistocene erratics in northern
Germany [29].

Buried bedrock strata of Nabala and Vormsi Regional Stages in Belarus oecur in the North-
Western Structural-Facial Zone and are represented by the upper part of the Strustatiskaya
Formation and the Naraanskaya Formation [7]. These strata extend to themnerth-and are exposed in
Estonia.

Erratic trilobite material of younger Ordovician age (Pirgu and Porkuni Regional Stages) have
not been discovered as yet, although boulders and pebbles-of these stratigraphic intervals are quite
abundant in Belarus and can usually be identified reliably by enclosed tabulate corals and
brachiopods [unpublished data by Yu. Zaika].

Discussion. Geographic and stratigraphic confinement. As is obvious from the foregoing
data, erratic megaclasts in Pleistocene coarse-grained and clayey accumulations represent a major
part of the regional Middle and Upper Ordowician succession, which occurs buried in the
northwestern and southwestern parts of Belarus and 1n.its bordering areas within the Padliassie-Brest
Depression, and the Valyn’ and Baltic ‘Monoclines. In this context, it should be taken into
consideration that on the basis of previously published regional-geological data Ordovician bedrock
strata in Belarus in several places are subjacent directly to Pleistocene deposits, e.g. in
a comparatively large area to the north of the towns of Smarhon’ and Viliejka as well as in several
restricted sites near the towns.of ASmiany, Hlybokaje and Vierchniadzvinsk [5; 7]. In view of this, it
can be presumed that Ordovician megaclasts in Pleistocene gravels, sands and sandy loams in the
studied territory are notmnecessarily objects of long-distance transport from the Scandinavian-Baltic
region, which is traditionally accepted in most published sources, but might also be a result of
natural physical disintegration of local Ordovician deposits in the past and subsequent transportation
of their derivative megaclasts over a comparatively short distance (up to several tenth of kilometers).
This could.be, especially likely in those areas where Ordovician bedrock strata are directly covered
by Quaternary accumulations. A comparatively dense system of faults cutting pre-Quaternary
deposits in Belarus [7] should also be taken into account as a probable factor in the formation of
megaclasts and their subsequent delivery to Pleistocene covering strata.

Taxonomic composition of the “trilobite erratic complex”. Trilobites revealed in Ordovician
sedimentary erratics in Pleistocene accumulations of Belarus comprise a composite complex of taxa
that shows quite apparent similarity with erratic trilobite associations from northern Germany,
northern Poland and Kaliningrad Region of Russia. At the same time it is not wholly typical for
bedrock outcrops of northern Estonia and St. Petersburg Region. Some distinct characteristics of the
Belarusian erratic trilobite assemblage are the comparatively frequent occurrence of asaphid and
chasmopid trilobites (among which there are peculiar representatives of Valdariops with short
pygidia) and also the occurrence of megistaspid trilobites possessing an indistinct border of the
pygidium. Some other trilobite representatives are common mostly in Estonia and St. Petersburg
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Region but are not typical in Scandinavia and are comparatively rare in erratics in Western Europe,
for example Pliomera fisheri fisheri (Eichwald). Scarcity of available erratic trilobite material from
Belarus at this time makes any further reliable conclusions difficult. A more detailed comparison
will be possible after more material is studied.

Conclusions. The concept of Quaternary glaciations, which prevails in geological litérature,
explains the formation of sandy and clayey deposits enriched with boulders and pebbles by former
activity of hypothetical Pleistocene Scandinavian glaciations. According to this concept; megaclastic
material is mostly a priori interpreted as being allochthonous and is considered to_have come from
bedrock exposures occurring in northern Estonia, in St. Petersburg Region, on islands of the Baltic
Sea, from the Baltic Sea bottom and also from some areas in Scandinavia. At the same time an
alternative hypothesis, which denies Pleistocene continental glaciations, comnsidets delivery of
megaclastic erratics by shore-fast ice transportation during the hypothetical Late.Cenozoic cold sea
flooding. It could be postulated that formation of megaclastic material along fault zones as well as
by activity of some other non-glacial factors could also take place.The authors of the present paper
don’t absolutely call into question the concept of distant delivery of megaclasts. But in view of the
above-mentioned considerations we are not certain that the assumption that erratic megaclasts are
predominantly allochthonous should be unconditionally accepted. Instead, we think it could be
assumed that buried bedrock strata that are comparatively n€arby or local could be likely sources of
pre-Quaternary blocks, boulders and pebbles. We expect that, further studies will substantially
supplement our current incomplete knowledge about Qrdovician erratic megaclasts and thereby give
us new means of understanding how Pleistocene strata wete formed.

In its turn, further detailed investigation of taxonomic composition of the erratic trilobite
association occurring in sandy and clayey,Pleistocene deposits of Belarus will allow a wider
comparison with trilobite assemblages from Otdovician bedrock strata as well as from Pleistocene
erratics of nearby areas (e.g. south- and northwestern parts of Belarus, Lithuania and Latvia), as well
as of more distant regions.
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[NTaneanTtanariuyHae BBHIBYYSHHE METAKIACTay JMaIIeHCTAIPHABBIX aCa/JKaBBIX Mapoj, SIKiA 3 SYIIONIa KaMIa-
HEHTaM YalBsIPIEBBIX yTBAapIHHAY, HeaOXoIHA JUIA JaKJIaJHara BBIBHAYSHHSA, iX cTpaTeirpadiuyHaidl mpbIMEepKaBaHacIl,
ITO ¥ CBaro 4apry 3’syjsenna acHOBal Ui aTphIMAaHHS HAA3CHHBIX BBICHOY Ipa pa&Hbl 3HAXOKAHHS 1X KapIHHBIX
KpBIHILL. 3 TATHIMI M3TaMi ¥ MerakjiacTax napoj apAoBika (BamHsKI iyJlallaMiThl) 3 IUIEHCTAlPHABBIX ISICKOY 1 CynecKay
YIEpLIBIHIO IJIs1 TAPBITOPHII benapyci npaBea3eHa BbI3HAYIHHE, TAKCAaHAMIUHAKH TPBIHAJIC)KHACI BBIKAITHEBBIX PALITKAY
tpbuabitay (Trilobita Walch). Beistynensl npancrayHiki' 15, poaay i nagpojay, maiiblpaHblX y KapIHHBIX aIKiIafax
Yy PO3HBIX IHTIpBajlax CApIAHATA 1 BepXHsra apioBika YcxomHe-Eypareiickaii mnatdopmsl. TpeutabiTel 3 rartail aca-
LBISIBI TPaAIUIIoNna ¥ KoMIuiekcax GpayHbl 3 BAIyHHBIX a1kianay naynounai ['epmanii, [Tonsurasr i Kanininrpaackai
BoOmacui Pacii, a Takcama § araneHHsSX KapoHHara appoBika y mayHouHail OcroHii i JleHiHrpaackaii BoOmacui Pacii.
BrikasBaera MepkaBaHHE, INTO JAaciiefaBaHbl MAaTIPLLUI MOT MENb IOJipATisHaNbHAEC Maxo/UKaHHE 1 K 3 Ayisnia
BBIHIKAM TIEPaHOCY Ha MapayHaJbHAa BsUIKIS aIemiacui 3 pa¢Hay BbIXaqy KapIHHbBIX ajKiajgay, Tak i ObIIb repa-
3axaBaHBIM 3 Oousibml OMi3Ka pasMelIYaHbIX, YTBapi HHSIY aploBika, IepaBakHa Yy mayHouyHa-3axoAHAlH bemapyci
i banTeriickix kpaiHax, A3€ SHbI HepaKPBITH MaTaI3eUIIBIMI TapoaaMi.

[Macrymina ¥ panaxupiro 15.02.2017
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