Yupexxaenue o0Opa3zoBaHus
«bapaHOBUUYCKUI rOCYJapCTBEHHBIH YHUBEPCUTET»

Becmnuk, bapTy

E:xexBapTajbHbIi HAYYHO-NIPAKTHYECKH A JKyPHAJ

M3maéres ¢ mapta 2013 1. Brimmyck 8, centsops, 2020.  Cepus «buonmorndaeckre Hayku (oO1mast
o6uomorus). CenbCKOX03SCTBEHHBIC
HAYKH (arpOHOMUS )»

Yupeoumensw: yuapexnenne obpazoBanust «bapaHOBHUCKUI rOCYAapCTBCHHBIH YHUBEPCUTETY.

PEJAKIIUOHHAS KOJIJIEI'USA

Inasnwiii peoaxmop scyprara Kouypko Bacuinit ViBaHOBHY, TOKTOP CENbCKOXO03SHCTBEHHBIX HAYKmEPODECCOp, akaaeMUK
Benopycckoif WHXEHEpHOW aKaJeMHH, aKaIeMHK MexIyHapoaHOI aKaaeMHH TeXHHYECKOTrQyl00pa30BaHWs, aKaJIeMHK
MexryHapomHOH aKaJeMHHM HayK IIearOrM4ecKoro oOpa3oBaHMs, aKaJeMHK AKaJeMHH SKOHOMHHECKHX HayK YKpawuHEI,
3aCIy)KeHHbIH paboTHHK oOpazoBanus PecrmyOmukn bemapycs, pekrop yupexneHus #oOpasoBaHms «bapanoBnuckuii
rocynapctBeHHbli yHuBepcurer» (bapanosmun, Pecry6nuka benapycs).

3amecmumens enasnozo peoaxmopa dcypnara Kmumyk Bragumup BnagiMuposid, KaHANAAT SKOHOMHYECKHX HAYK,
JIOLIEHT, TPOPEKTOp IO Hay4dHOW paboTe yupexxnaeHus obOpasoBanusa «bapaHOBUYCKMH IFOCYNAapCTBEHHBIH YHHBEPCUTET»
(bapanoBuum, Pecrrybnuka benapyce).

PEJAKIIMUOHHAS KOJIVIEEUS,CEPUN
I'naBHbIil pepakTop cepuu

PoinpeBuu Cepreii KOHCTAHTHHOBHMY, KaHIUIAT OMOJIOFMYECKUX HAyK, NOLICHT, JOLEHT Kadelpbl eCTeCTBCHHOHAYYHBIX
JTUCLUILIMH yupexxaeHus oopasoBanus «bapanosudckuii rocynaperseHHbIi yHuBepcute» (bapanosuun, Pecrybnuka benapycs).

PenakTop TeREIOB A2 AaHTJIMIICKOM f3bIKe

KapameroBa Enena ['eHHanbeBHa, &KaHIUIAT), GUIOIOTHMYECKAX HAyK, IOICHT, 3aBEAYIOIIUA Kadenpoil Teopuu
u npakTHkd nepeBoja Ne 1 yupexneHus \00pazoBaHus «MHHCKHH TOCYJapCTBEHHBIH JIMHIBHCTHYECKHUH YHHUBEPCHTET»
(Munck, Pecrry6nmka Benapycs).

Abaposa Enena DxyapnoBHa ‘(omeememeennviil 3a Hanpasnenue «Azponomusny), KaHAUAAT CETbCKOXO3SMCTBEHHBIX HAYK,
JOIEHT, TUPEKTOpP 000COOICHAOTONCTPYKTYPHOTO MoApa3iencHust «JIIXOBHUCKMH TOCYZapCTBEHHBIH arpapHBIH  KOJIISIDK)
yuapexxaeHus: o0pazoBanus «bapaHoBUUCKHI rocynapcTBeHHBIN yHUBepcuTeT» (JIsixoBnun, Pecrybnnka Benapycs).

3emorsaauyk Anekceii BiaguMuposud (omeemcmeennuiii 3a nanpagienue « Obwasn 6uonoeusy), KaHAUAAT ONOIOTHYECKUX
HayK, JOLEHT, 3aBeAYIOLIMH) Kapeapoil ecTeCTBEHHOHAYYHBIX MUCHHUIUIMH YYpexIeHus oOpazoBanus «bapaHoBuuckuit
rocyapcTBeHHbIN yHuBepentey (bapanosuun, Pecrybinka bBenapycs).

Anexcangposn® Oner PonocnaBoBud, AOKTOp OMONOrMYECKHMX Hayk, mpodeccop, 3aBenyromuii kadenpoil 30050ruu
ITomopckeiaxanaevun B Ciyncke (Cnynck, [lonbma).

BuziokoBa JFazpsina TumodeeBHa, KaHAWAAT CEIbCKOXO3SHCTBEHHBIX HAyK, CTapIIMi IPernoiaBaTens Kadenpsl
€CTeCTBCHHOHAYIHBIX IHCIUILINH YUIpexIeHus: oOpa3oBaHus «bapaHoBHUCKHiI rocymapcTBeHHbIN yHHBepcuter» (bapanoBmwm,
Pecrry6mika benapycs).

Bymiyesa Bepa lBaHoBHa, JOKTOpP CENBCKOXO3SHCTBEHHBIX HaYK, Ipodeccop, nmpodeccop kadeapsl CeNeKINH U TeHETHKH
yupexxaeHus: oopasoBanus «benopycckas rocynapcrBenHas opaeHoB Oxrsiopbckoit Pepomonnu u Tpynosoro Kpacnoro 3namenu
cenbcKoxo3siicTBeHHas akaaemus» ([opku, Pecry6inka benapycs).

I'pu6 Cranucnas VBanoBuu, akanemuk HaumonaneHOH akanemuu Hayk bemapycu, ZOKTOp CeNbCKOXO3SHCTBEHHBIX HAYK,
npodeccop, IIaBHBIH HaAy4YHBIH COTPYIHUK peciyOIMKaHCKOrO yHUTapHOro npeanpusatus «Hayduno-npakruueckuid nentp Hammo-
HaIbHOU akagemun benapycu Hayk mo 3emnenenuio» (JKonuno, Pecyomnmka benapycn).

I'puunk Bacumuit ButanbeBud, HOKTOp OHONOTHYECKMX HAYK, IOLEHT, 3aBeAyIOmnii Kadenpoil oOImeil 3KoIoruu
1 METOJUKH IperofaBanus ononoruu bemopycckoro rocynapcrsennoro yausepceutera (Munck, Pecrrybnnka benapycs).

Jbxkyc MakcuM AHATONBEBHY, KaHIUIAT OHMOJIOTMYECKMX HAyK, IOIEHT, IOLEHT Kadenpel Ooranuku bBeropycckoro
rocynapcTBeHHoro yHusepcutera (Munck, Pecriyonrka benapychs).

KunbueBckuif  Anexcannp BnagumupoBuu, uineH-koppecnoHieHT HauuonanpHol akagemuu Hayk benapycn,
JOKTOp OMONOTMYEecKHX HayK, Impodeccop, TINaBHbIM ydeHbI cekperapb HamuonanpHOi axagemuu Hayk benapycu
(MuHnck, Pecriy6nuka benapycs).



Jlykamesnu Huna IlerpoBHa, MOKTOp CEIbCKOXO3SMCTBEHHBIX HaykK, INpodeccop, 3aBelylommi Kkapeapod KopMmo-
NPOU3BOJCTBA YUpeXIeHHs oOpazoBanusi «BurteOckas opnaeHa ‘“3Hak mouéra” TrocyAapCTBEHHAs akaJIeMHs BeTepHHApHOU
MenuimHel» (Butebck, Pecrybnuka benapycs).

ITpokun Anekcanzap AJEKCaHAPOBHY, KaHAWIAT OMOJOTMYECKHMX HAyK, CTapLIMH HAyYHBIH COTPYIHUK (elnepabHOro
TOCYIapCTBEHHOTO OIOKETHOTO yupexkaeHus Hayku « HcTuTYT OMonorun BHyTpeHHHX Bog uMmeHu U. [1. [lamanmna Poccuiickoit
akageMun Hayk» (1. bopok, Poccuiickas ®eneparms).

1351 ®emtonr, nokrop, npodeccop, MHCTUTYT SHTOMONOTHH, (DaKyIBTET ECTECTBEHHBIX HAayK, YHHUBepcuTeT nMeHu CyHb
Srcena (I'yanwkoy, Kuraiickas Hapogunas Pecrry6iika).

[Ilamanae BukTop AHATONBEBHY, IOKTOpP CENICKOXO3SHCTBEHHBIX HAyK, CTapIIMH HAy4HBIH COTPYIHHK, mpodeccop
kadepbl arpoOHOMHM U 3KOJOTMH ()EIEpaNbHOrO TOCYIAPCTBEHHOIO OFODKETHOrO 00pa30BATENIBHOTO YUPEXKIEHHUS BBICILIETO
npodeccuoHanbHoro obpasoBaHusi «CMOJGHCKas TOCyJapCTBEHHAsi CENbCKOXO3sicTBeHHass akamemus» (Cmonenck, Poccuiickas
Deneparys).

Hodman Jleonnn McaakoBud, JOKTOP CEIHCKOXO3SMCTBEHHBIX HAYK, CTapIIMi HAYYHBIH COTPYAHUK PeCIyOIMKaHCKOTO
YHATapHOTO npeanpusatus «MmuHCKas oOnacTHas CENbCKOXO3SHCTBEHHAs ONBITHAs CTaHOus HarmonampHOW ax@meMuu Hayk
Benapycu» (n. Hatansesck, Pecriy6imka Bemapycs).

SAraypesny Onpra BuxropoBHa, KaHIumar OHOJOTMYECKHX HAyK, JMOLCHT, 3aBEXyIOIIMH 0M\ 300JI0TUH
U (U3HMOJIOTUH YENIOBEKa M JKMBOTHBIX yupeXaeHHs oOpa3oBaHus «['pOIHEHCKHH rocylapCTBEHHBIH YH CHUTE HU STHKK
Kymnanen (I'poano, Pecriy6nika benapycs).

Aopec pedaxyuu:

yi1. Boiikosa, 21, 225404 r. BapanoBu4n.
Tenedon: +375 (163) 64 34 77.

E-mail: vestnik@barsu.by .

Toonucnvie undexcor: 00993 — ni1st MHIUBUIY ATBHBIX TOAIHCYUKOB; 00993 raHu3alum.

CBHIETENBCTBO O PETUCTPALUM CPEACTB MAacCCOBOMH I/IH(I)OpMaJ 533 ot 30.07.2012, BelmaHHOe MUHHCTEPCTBOM
nHpopmarmu Pecrry6nuku benapycs.

Pecnybnuxu benapyco om 21 snsaps 2015 2. Ne 16
Kue Hayku (oowas 6uonocus). CerbCKoXo3slcmeenHbie
ecnyonuku benapyco 0ns  onyoauxoeanus pe3yibmamos
6U002UA), CENbCKOXO3ANUCNBEHHBIM HAYKAM (A2DOHOMUSL).

auouén 6 PUHI] (Poccutickuti uHOeKc HAY4HO2O0 YUMUPOBAHU),

B coomeemcmeuu ¢ npuxazom Buicueli ammecmayuoHHo,
HayuHo-npaxmudeckuu dxcypuan «Becmuux bapl'Vy cepus «b
nayku (azponomus)y exmouén 6 Ilepeuenv Hayunbix
OUCCEPMAYUOHHBIX UCCAEO08AHULL NO OUOTOSUYECKUM HA

Hayuno-npaxmuyeckuii srcyprnan «Becmuux
JuYyeH3UoHHbIL 0o2oeop Ne 06-1/2016.

Hz0amens: yapexaenue oopa3oBaH OBHYCKHI TOCYIapCTBEHHBIN YHUBEPCUTETY.
BeIxoaut Ha pycckoMm, OeopyceKo TTUACKOM SI3bIKaX.

XKypHan pacmpocTpasseTc pun Pecrry6nmku benapyce.

3asedyrowuii pedaxyu, envckotl epynnoii A. 0. CHI0peHKo

Texruyeckutl peOgakimoy epOyK

ec: yi. XimonuHa, 16, 231800 Cnonnm, I'ponaenckas oo
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YcraHnoBa amyKarpli
«bapaHnaBilki A3sipKayHbI YHIBEPCITIT»

BecHiK, bapDY

mTOKBapTaJ'lebI HAaBYKOBaA-NIPAKTBIYHBI gacoiic

Brimaerna 3 cakasika 2013 r.  Breimyck 8, Bepacens, 2020. Cepnis «bisutariaasis HaByKi (aryJibHas
Oisutoris). Cenbckaracragapubls
HaBYKi (arpaHoMmis)»

3acnasanvuik: ycranopa agykansii «bapaHaBinki I3spxKayHbI YHIBEPCITITY.

POJAAKIBITHASI KAJIET TSI

Tanoynut paoaxmap uaconica Kadypka Bacine IBaHaBiu, MOKTap celbckaracmagapuslx HaByK, Ipadecap, akaadMik
Bemapyckail imxbeiHepHail akampMii, akamdMik MikHapogHail akagdMii TOXHIUHAH agykambli, akamdMiK” MiKHapogHail akamdMmii
HaBYK IejiarariyHaii agykansli, akaJdMik AKamdMii JKaHAMIYHBIX HaBYK YKpaiHbI, 3acily)KaHbl paOQTHIK agykausli PacmyOmiki
benapycs, pakrap ycraHoBbI aaykanpli «bapaHaBinki n3spxayHel yHiBepcitaT (bapanasiusl, Pacry@mixa Benapycs).

Hamecnix eanoynaza paoaxmapa uaconica Kinimyx Ynamsimip YnamsimipaBiygKanapiiaw SOkaHaMiuHbIX HaBYK, JAldHT,
TpapaKTap Ia HaBYKoBail pabome YcTaHOBBHI anmykampl «bapanaBinki m3spxayab! YHiBepeiTamyd (bapanasidbl, Pacmy6mika
Benapycs).

POJIAKIBITHASI KAJETIIFCEPBIT
TI'ano¥HbI pagakTap cepbii

PeiayzeBiu  Cspreit KancranninaBiu, kanapigaT OisutariudBiX \HaBYK, MJAIPHT, JAIPHT Kadeapbl NpbIPoa3HayybIX
JBICUBIIUTIH YCTaHOBBI afayKaubli «bapanasiuki a3spxayusl yHiBepeisar» (bapanasiubl, PacmyGuika benapycs).

Papaxrap TakcTay HajauPiilickaii MoBe

KapaneraBa Anena I'eHan3beyHa, kanapaa® Qiianari¥HbIX HaBYK, JALDHT, 3aragublk Kadeapbl TIOPBI 1 MPakKThIKi
nepaxiany Ne 1 ycTaHOBBI amyKaribli « MiHCKI 13spiKayHBI JITHFBICTHIYHEI YHIBepciTaT» (MiHCK, Pacny6iika Benapycs).

AbapaBa AseHa DpyapaayHa (aoka3Hellsa Hanpamax «Aepamomisy), KaHABIIAT CelbcKaraclmaiapyblX HaBYK, HaldHT,
JBIPIKTAp ajacoOieHara cTpykTypHara ‘@anpasiassaieHHs <«JIaxaBinki A3gpkayHbl arpapHbl KaJle[pk» YCTaHOBBI aJyKailbli
«bapanasirki a3apxxayHsl YHiBepciTID(ELixaBidel, PaciyOnika benapycs).

Semarmsaauyk Ajskcell YinaAziMipaBiu (aoxaszHel 3a Hanpamax «Aeynvhas Oisnozisy), KaHOBIIAT OisyariyHeIX HaBYK,
JAIPHT, 3arajyslk Kadeapbsl OPBIPOJa3HayUbIX [bICLBILIIH yCTaHOBHI axykaubli «bapaHaBilKi I3spkayHbl YHIBEPCITIT»
(bapanasiusl, Pacmry6uika Benapycs).

AnexcanznpoBiu Ajier PanacnaBaBiu, nmokTap OisulariyHbIX HaByK, npadecap, 3aragusik kadenpsl 3aanorii ITamopckaif
akaypMii ¥ Ciyneky (Cyfckyllossmia).

biztokoa Tamiigna [{iMadeeyna, kaHabIIaT ceabcKaracnaiapyublx HaByK, CTapIIbl BHIKIAIYbIK Kadeaphl MpbIpoia3HayIbIX
JBICLBITUTIH yCTaHOBBRaTyKalbli «bapanasiuki a3spxayusl yHiBepciTaT» (bapanasiubl, PacmyGuika benapycs).

byuryesal Bepa Isamayna, moktap cenbckaracmagapyblx HaByk, mnpadecap, mpadecap Kadeapbl CEleKIpbli i TeHEeTBIKI
ycranopsl afykampli «Bemapyckas m3spxaynas opmdHay Kactperuminkait Pasamrousri i Ilpamoymara Ysipsonara Crsra
cenbeKaracmafiapaast akamis» (Iopki, Pacmy6uika Benapycs).

Dpui0 Cranmicnay IanaBiv, axamdmix HampisHanpHail axamdmii HaByk Bemapyci, mokTap cenbckaracrafapdyslx HaByK,
npadecap, \LalOyHbl HaBYKOBBI CYHpalOyHIiK paciyOiikaHckara YHitapHara mnpaanpbieMctBa «HaByKOBa-IpaKTBIYHBI I[PHTP
HanpisnansHa# akagaMii HaByk benapyci ma semmsipooctee» (XKomazina, Pacny6mika Benapycs).

I'perubik Bacine BitanbeBid, nokrap OisularidHbIX HaBYK, AAIPHT, 3arajdblk Kadeapsl aryibHald dKajorii i MeTOJIBIKI
BbIKJIafaHHs Oisutorii Benapyckara m3spixaynara yHiepcitata (MiHck, Pacry6iika benapycs).

Jxyc MakciM AHaTONIbeBIY, KaHIBLAAT OlsUTarivHbIX HAaBYK, TAIHT, AalPHT Kadenps! Oaraniki benapyckara n3spxayHara
VHiBepcitaTa (MiHck, Pacmy6Gitika bemapycs).

Kinpusycki Ansxcanap Ynaasimipasid, WwieH-KapacnaHIdPHT HarpissHanbpHal akagdMii HaByk benmapyci, moktap Oisimariqaabeix
HaBYK, Iipadecap, TAJIOYHBI HABYKOBHI cakparap HanplsHanpHail akagdmii HaByk bemapyci (MiHck, PacmryGitika benapycs).

Jlykausiu Hina ITaTpoyHa, HOKTap celbcKaracmagapyblx HaByK, mpadecap, 3aramdsik kKadeIpbl KOpMaBbITBOpPYACL
ycraHoBbl axykanpli «BimeOckas opmdHa “3Hak mamaHel” I3sp)KayHas akamdMis BeTIpBIHApPHAH MenpIublHBY (BineOck,
Pacny6mika benapychs).

Ipokin Amskcanap AJSIKCaHApaBid, KaHIBIAAT OisTariyHbIX HABYK, CTapIlbl HaBYKOBBI CYIPAlOYHIK (emdpaibHait
I3sipykayHail Or0mKITHA ycTaHOBBI HaBYKU «IHCTBITYT Oisttorii yHyTpansix Bonay ims 1. 1. Tlanmanina Paciiickait akagamii HaByK»
(. Bapox, Paciiickas ®emppanprs).



131 ®ewnnonr, nokrap, npadecap, IHCTBITYT SHTamMaiorii, GaKynIbTIT NPBIPOAAa3HAyUbIX HaBYK, YHiBepcitdT iMst CyHb
Srcena (I'yanwkoy, Kiraiickast Haponnas Pacmy6uika).

[ITamanaey Bikrap AHaTONBEBiY, MOKTAp CeJbCKaracragapyblx HAaBYK, CTapLIbl HAaBYKOBBI CyHpanoyHiK, mpadecap
Kadeapsl arpaHoMii i axasorii pemdpanbHail A3spKayHail Or0[PKITHAN adyKalbliiHail ycTaHOBBI BBIIDIIAN padeciiiHail agyKarbli
«CmareHckas I3sapKayHas cenbckaracmnaaapyas akammis» (CManeHck, Paciiickas demdparpis).

Hodman Jleanix IcaakaBiu, JOKTap celbCKaracrmagapyblXx HABYK, CTapIIbl HaBYKOBHI CYIIPAllOYHIK pICcHyOJikaHcKara
YHiTapHara npajnpsieMcTBa «MiHCKasi abnacHasi ceJbckaracmajapdasi JocieqHas craHublsi HarplsHanbHail akazdmii HaByK
Benapyci» (. Haramseyck, Paciry6iika benapycs).

SHuypoaBid Bonera Biktapayna, kannsiaaT OisutarivHbIX HaBYK, JAlPHT, 3aragdyblk Kadeaps! 3aajorii i ¢isisuiorii yagaBeka
1 )KBIBEN yCTaHOBBI atyKanbli «I'pos3eHcKi 13spxkaynsl yHiBepciTaT iMs Suki Kynansy (I'poxgna, Paciy6mnika benapycs).

Aodpac paodakyuii:

ByJ. Botikasa, 21, 225404 r. bapanaBidsl.
Toanedon: +375 (163) 64 34 77.

E-mail: vestnik@barsu.by .

Taonicuwis indsxcer: 00993 — nust iHaBIBiAYanbHBIX naamicybikay; 009932 — nust apraHizanblit

[NacBequanne ab poricTpaubli cpoakay MmacaBail iHdapmanpii Ne 1533 ag 30.07.201
indapmansr Pacmy6uniki benapycs.

Hae MiHicTapcTBaM

YV aonaseonacyi 3 3acadoam Bouusiiwai amacmayviinai kamicii Pacny6ii
Hagykosa-npaxmulunsl yaconic «Becnix Bap/{V» cepvis «bisnaziunvis HagyKi (a
(acpanomisn)y ykmouanvl y Ilepanix nasykoswix ewvioanusy Pacnybnixi Benapyce 6
0acnedasanHsy na GisIACIYHbIX HABYKAX (A2yIbHas OisN02Is), CelbCKa2acnadapybix Has

Hasykoea-npaxmueiuner waconic «Becnik bap/V» ﬁm;ottanbd 1] (Paci
JiYIH3IIHBL Oazasop Ne 06-01/2016.

cmyosens 2015 2. Ne 16
. Cenvbckazacnadapubvisi HAGYKi
aA6aHHA BbIHIKAY ObICEPMAYLIUHBIX

Ki [HOIKC HABYKOBA2A YbIMABAHHS),

Buioasey: ycranosa agykansli «bapanaBinki 13spKayHbI YHIBEPEIT

Beixomzings Ha pyckaii, Oenapyckai 1 aHriiiickail MoBax.

3azaouwik paoakyviina-evioaseyraii epynoi I.
Taxniunsl paoaxmap JI. M. 1lluapOyk

Kamn tomapnas éépcmra C. M. I'mymak
Kapsxkmap H. M. Kananko

IMapmicana na apyky 16.09.2020. x 84 '/ Tlamepa adcernas. Jlpyx miuGasel. I'apritypa Taiimc. Ym. mpyk. apk. 18,15.
Vi-bin. apk. 13,30. Teipax 35 5k3. 3a 29!

Kot cBaGoIHBI.

IManirpadiunae BEIKaHAHHE;
a0 [I3siprKayHail paricTpanpbli BE

Anpac: By XJoriHa.

poa3eHcKae abiacHOe YHiTapHae nanirpadiqnae npaanpeieMcrBa «CioniMckas Teimarpadis». IlacBenuanne
bl, pacraycCloKBalIbHIKa ApyKaBaHbIX BeITaHHAY Ne 1/203 ag 07.03.2014, Ne 2 ax 25.02.2014.
0 Cronim, 'pozeHckast BOOII.

© bap/lV, 2020
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BIOLOGICAL SCIENCES
GENERAL BIOLOGY

YK 563.6

Yu. U. Zaika
Unitary Enterprise “Geoservice”, 53 Yanki Maura St., 220036 Minsk, the Republic of Belatus,
+375 (17) 360 03 27, yu_z@tut.by

FRASNIAN TABULATA AND RUGOSA CORALS FROM THE GRALIOVA\QUARRY
(VITEBSK REGION OF BELARUS, WESTERN PART OF THE MAIN DEVONIAN FIELD)

The paper covers the taxonomic composition, living conditions and stratigraphiefdistribution of Tabulate and
Rugose corals in the Middle Frasnian (Upper Devonian) deposits exposed in the Graligvaiquarty, This locality is
confined to the Orsha Depression and to the western part of the Main Devoniandfield (MDEF). The following species are
reported: Mastopora compacta (Tchernychev), Syringopora fragilis Sokolov, Seoligporaidenticulata (Milne-Edwards et
Haime), Thamnopora cervicornis (Blainville), Thamnopora polyforata (Schlotheum), Alveolites suborbicularis Lamarck
(Tabulata), Disphyllum paschiense (Soshkina) and Hexagonaria arctica{Meek) (Rugesa). Representatives of the tabulate
coral genera Scoliopora and Syringopora are not common in other pauts’ofithe MDF, whereas the genus Aulopora, which
is prevalent in most of the MDF, is absent in coral assemblages revealed,in the'Graliova quarry. Thus it can be concluded,
that the Middle Frasnian fauna of the Orsha Depression is not cempletely identical to the fauna of the MDF. This
specificity must be taken into account when correlating the Middle Erasnian’strata within the Orsha Depression, as well
as between this region and the rest of the MDF.

Key words: Corals; Tabulata; Rugosa; Devonian; Middle Frasnian; Orsha Depression; Main Devonian Field.

Fig. 8. Ref.: 27 titles.

10. ¥. 3aika
VYuitapuae npaanpeiemctsa «['eacepicy, By, STHi Maypa, 53, 220036 Minck, Pacriy6utika benapycs,
+375@7) 360 03 27, yu_z@tut.by

KAPAJIbI TABULATA 1 RUGOSA PPAHCKAT A SIPYCA 3 KAP’EPA «PAJTEBA»
(BEJIAPYCb, BHIEBCKI PAEH, 3AXOIHAA YACTKA
TAJTOYHAT'A IBOHCKAT A I10JISA)

VY myGmikansli pa3rifiiaciiia) TakcaHaMiqHbI CKJIaJ, YMOBBI iCHAaBaHHs 1 cTparbirpadiuHae HambpIHHE Ta0yJIsT
1 pyro3 (kapaJisl) y agkadgax espaHsra nan’ sipyca gpaHckara spyca (BEpXHi I9BOH), YCKPBITHIX Kap’ epam «I panésay.
I'sTae MecniasnaxopxkaiHe HphIMEPKaBaHa J1a ApIaHcKail ynaaziHsl 1 1a 3axany [‘anmoyHara 1pBoHCKara moss (naineid —
['JIT). IlpeiBen3ensl HACTYIHBIA Bimbsl Kapanay: Mastopora compacta (Tcherychev), Syringopora fragilis Sokolov,
Scoliopora denticulata (Milne-Edwards et Haime), Thamnopora cervicornis (Blainville), Thamnopora polyforata
(Schlotheimy), Alveblités suborbicularis Lamarck (Tabulata), Disphyllum paschiense (Soshkina) i Hexagonaria arctica
(Meek) (Rugosa)-BpancrayHiki panoy tadymnsat Scoliopora i Syringopora He XapakTapHbl 1yt iHIbIX yactak [, y Toi
yac sKpogdAulopora, sKi IBIpOKa MpajcTayaeHb amanb naycionb y I, y kapagaBbix acanpiansiix kap’epa «I panésa»
He BbIAylieHb.. Mo)kHa 3palilp BBHICHOBY a0 ThIM, IITO cspaaHedpaHckas dayHa ApiiaHckail ynag3iHbl He 3yciM
impaThdHA (QayHe [/II1. Sle agMerHacp maBiHHA YimidBaI(a MPbl KapaJsilbli aIKiafay csapdaHsara GpaHy sk y Mexax
ApIaHcKaii ynaJ3iHel, TaK i maMik rITeIM pari€éHam i iHmeimi yactkami [JII1.

KoarouaBpisi cJIoBBI: Kapaibl; TaOyJIsThI; pyro3bl; J9BOH; csipdaHedpaHCKi maja’spyc; ApLiaHcKkas yranziHa;
T"asnoyHae n3BOHCKae moue.

Mau. 8. Bibnisirp.: 27 Ha3Bay.

Introduction. A thick sequence of the Frasnian (Upper Devonian) secondary dolomites and
subordinate clays and argillites are exposed in the Graliova quarry (in some sources also written as
Gralevo or Hraliova quarry) (Figure 1).

© Zaika Yu. U., 2020
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Figure 1. — Location of the Graliova quarry. The area of distribution
of Frasnian stratais,given in accordance with [3]

MantoHak 1. -4Mecua, 3HaxogKaHHsA Kap’epa «[panéBa».
Mawbip3HHe, chpanCcKix agknagay npbiBea3eHa nasogne [3]

The exposed strata§comtdin abundant organic remains, including corals which are
characterized by mass oecurrences. The previously published preliminary data on the Frasnian corals of
this locality [1; 2]dare“supplemented in this article by additional new collections. Provided that
detailed data _on other fossil groups of this region are available in the future, the obtained
information willdbegyuseful for intra- and interregional stratigraphic correlation.

Material and methods. The studied material was collected from dolomite beds cut by the
quarryifig process as well as from dolomite debris. The lower part (approximately 20 m) of the do-
lomite suecession is not directly accessible, since it is mined underwater using blasting and
dragline excavation; coral samples from this interval were collected only from debris. Additional
geological information was provided to the author by D. P. Plax (Belarusian National Technical
University, Minsk) who studied drill cores of prospecting boreholes.

Due to dolomitization and leaching, most of the collected material is represented by external
molds and recrystallized specimens. However, less commonly, some well-preserved specimens
were found in flint nodules occurring within the dolomites.

Coral specimens were imaged using the OGME-P2 binocular microscope, and Sony DSC-H10
and FinePix S3300 digital cameras.

The studied material is stored in the author’s collection (Minsk, Belarus).
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Geological setting. The following depositional units are exposed in the Graliova quarry
from bottom to top (Figure 2).

Unit 1: bluish-green-gray dolomitic marlstone with fish remains. The roof occurs at the
depth of about 70—75 m. Fish fossils indicate Saria Beds (Sargayevo Formation) assignment of
Units [4—6].

Unit 2: the Unit is subdivided into two parts. The lower part is represented by dark-gray and
gray fine-crystalline dolomite with bands of blue-gray clay. The fossil assemblage, collected from
debris, includes tabulate corals Mastopora compacta (Tchernychev), rugose corals Hexdgonaria
arctica (Meek), stromatoporoids and gastropods. The upper part of Unit 2 consists of gray=brown
fine-crystalline massive or thick-bedded dolomite. The following fossils were golléeted) from
debris: tabulate corals Thamnopora cervicornis (Blainville), Alveolites suborbi€ularis Lamarck,
Syringopora fragilis Sokolov, rugose corals: Disphyllum paschiense (Soshkina) ‘and Pterorrhiza
sp., stromatoporoids, crinoids, brachiopods, gastropods, trace fossils and gptesumably algae.
Together both parts of Unit 2 are approximately 5 to 10 m thick. The Uit can/be tentatively
correlated with the Vedrichi Beds of the Sargayevo Formation and partly s#ith thegéwer part of the
Semiluki Formation.

Unit 3: gray and yellow-brown, bedded dolomite, with b@nds efybituminous dolomite and
gray-brown to black bituminous dolomitic argillite with Charophyta oggonia. The upper part of
Unit 3 is exposed above the water level and is representedgby yellowsgfay, fine-grain, thin-bedded
and laminated dolomite with separate thick beds of délomite, and bituminous foliated argillite.
In this part of the Unit the following fossil association was, revealed: tabulate corals Syringopora
fragilis Sokolov (in dolomites), small-sized brachiopeds and gastropods (in dolomites and in
bituminous dolomites), and trace fossils (both in dolomites and argillites). Unit 3 is about 7—10 m
thick. It may be stratigraphically equivalent to_the Moiseyevka Beds (Semiluki Formation) in the
Zhlobin Saddle and Prypiat Trough [3].

Unit 4: yellow-gray, massive and thi€k-bedded, dense, thoroughly burrowed dolomite, pene-
trated by numerous trace fossils or by algaliexternal molds. Amongst the other fossils, rare internal
molds of gastropods were collected friomydolomite debris. Unit 4 is approximately 2 m thick.

Unit 5: gray-yellow, beddedy, fractured dolomite with bands of light-yellow dolomitic
powder. It can be easily recognized by regular horizons of flints enclosing diverse fossil as-
semblage: tabulate corals S¢oliopora denticulata (Milne-Edwards et Haime), Thamnopora cervi-
cornis (Blainville), Thamuopora polyforata (Schlotheim), Alveolites suborbicularis Lamarck,
rugose corals Disphyllim spyand Hexagonaria sp., porifers, stromatoporoids, annelids, brachio-
pods, gastropods, anfytrage fossils. Corals, trace fossils and (or) algal molds occur also in dolomite
beds enclosing th€ flints, The Unit is 5.5 m thick in the north-western part of the quarry, but in
other parts thesthickness may be different due to the presence of stromatoporoid-coral buildups.
Fragmeats of the buildups were found by the author in 2001 in the central part of the quarry now
abandoned andwflooded. Unit 5 can be tentatively correlated with the Buinovichi Beds (the
SemilukifFormation) of the Prypiat Trough [3], although some authors suggest assigning it to the
Verkhovig Beds of the Orsha Depression and correlating it with the Buregi Beds of the MDF [7].

Unit 6: gray, cavernous dolomite, with numerous molds of brachiopods, stromatoporoids and
the tabulate coral Thamnopora cervicornis (Blainville), about 1.5 m thick.

Unit 7: incoherent grayish and yellowish grained dolomite, dolomitic sand and powder,
about 1,5 m thick.

Unit 8: light-gray, yellowish, bedded dolomite with bands and layers of blue-green clay and
whitish dolomitic powder, about 1.5 m thick. The Unit is lithologically similar to the lower part of
the Azerets Beds (Semiluki Formation) of the Prypiat Trough [3].

Unit 9: yellow, burrowed, thick-bedded dolomite, penetrated by numerous trace fossils and
(or) molds of tubular algae, about 2 m thick.
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Figure 2. — Occurrence of corals (Graliova quarry, Middle/Frasnian)

ManioHak 2. — PacnayciomxsaHHe Kapanay
(xap’ep «'panéBar», capagHedpaHcKi nag’spyc)

The top part of the Devonian section in fthe ‘Graltova quarry is a 1 m thick light-yellow,
bedded dolomite (Unit 10). It is overlain by Upper,Cenozoic sandy and clayey deposits.

According to some published data, tabulate cexals Thamnopora and Alveolites also occur in
a stratigraphically younger dolomite whit,“exposed along the banks of the West Dvina River.
This unit was assigned to the VerkhéviedBeds [3] and was correlated with the Buregi Beds of the
MDF [8]. After Vitebsk hydroelectrigystation had been built, most noticeable outcrops of the Ver-
khovie Beds were flooded, withythe ‘€xception of some local sections in abandoned quarries
(“Viarkhouye” and “Ruba”).

Taxonomic composition of corals. New collections allow to revise the previously reported
data on the Frasnidn ceral§"from the Graliova quarry [1; 2]. Currently, the list of coral taxa from
this locality is as follows?

Tabulafe corals:

Mastopora compacta (Tchernychev, 1941)
Thamnopora cervicornis (Blainville, 1830)
Thamnopora polyforata (Schlotheim, 1820)
Alveolites suborbicularis Lamarck, 1801
Scoliopora denticulata (Milne-Edwards et Haime, 1851)
Syringopora fragilis Sokolov, 1952
Rugose corals:
Disphyllum paschiense (Soshkina, 1939)
Hexagonaria arctica (Meek, 1867)

In addition to the mentioned above, some of the collected specimens were not identified up
to the species level due to their incomplete preservation. Supposedly they belong to the rugose
coral genera Hexagonaria, Pterorrhiza and Disphyllum.
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Tabulate corals
Mastopora Sokolov, 1952

Mastopora compacta (Tchernychev, 1941) (Figure 3, a)

Material: one corallum, Unit 2 (lower part). Consists of few auloporoid corallites,
0.9—1.1 mm in diameter, which bend upwards and rise above their basal surface. Septal for-
mations and tabulae not found. The corallum is encrusted by a stromatoporoid coenosteum along
its perimeter.

Occurrences. Mastopora compacta (Tchernychev) is reported here fromsthe Orsha De-
pression for the first time. The species is widespread in Frasnian of the MDF [9;°00], Timafi [11],
Kuznets Basin [12]. Similar representatives of Mastopora were described alsesfrom,Givetian of
Kuznets Basin and Altai-Sayan region [13; 14].

Syringopora Goldfuss, 1826

Syringopora fragilis Sokolov, 1952 (Figures 3, b—g)

Material: fragmentary specimens, in Units 2 (upper/pait) and 3%(in dolomites). Coralla from
the thin-layered dolomite of Unit 3 resemble “creeping bushes”, with widely spaced corallites.
In contrast to them, specimens from the thick-bedded and ‘massive dolomites of Unit 2 consist of
vertical, closely spaced corallites (usually less tham, 2\diameters apart). Corallite diameters are
about 1.0—1.3 mm (Unit 3) and 1.3—1.8 mm (Idmit Ne'2). Connecting tubuli in specimens from
Unit 3 not found, whereas in coralla from Unit 2 connecting tubuli rare, about 0.5—0.9 mm in
diameter. Corallite wall thickness about 0@2%mmuygSecptal spines not observed. Tabulae forming
syrinx, poorly preserved.

Despite significant morphologicalidiffefefices between Syringopora from Units 2 and 3, both
populations, according to the authah, belong to the same species. Differences can be the result of
the influence of specific living cenditions, especially during the time of formation of Unit 3.

Occurrences. Syringgpoka ‘fragilis Sokolov occurs in Upper Frasnian of the Central
Devonian Field (Evlanovo Fotiation) and South Timan, and in Lower Famennian of
Kuzbass [10—12].

Remarks. 1. Previeusly there was no reliable data on the presence of this genus in the MDF.
The only exceptiefi wasya specimen of Syringopora sp. reported by B. B. Tchernychev [9] from the
Svinord Bedsgmalthough B. S. Sokolov [10] suggested that this specimen should be assigned
to Thecastegites"

2. The abewe described material fills the Middle Frasnian stratigraphic gap in the range of
the genus Syringopora in the East-European Platform.

3.8everal species of Syringopora were previously described from Upper Devonian of the
East-European Platform [10—12]. Typical for them are rare communications and the average
corallite diameters of about 1.0 to 2.0 mm. These species include S. fragilis Sokolov and S. heckeri
Sokolov (the Upper Frasnian, the Livny Formation and the Famennian Zadonsk Formation of the
Central Devonian Field). Very similar to them is Syringopora cf. volkensis Tchernychev, reported by
V. N. Dubatolov [12] from the Upper Frasnian Glubokinskiy Formation of Kuzbass. It is very
likely that all the above listed representatives of Syringopora belong to the same widespread
Upper Devonian species — S. fragilis Sokolov (sensu lato).
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“: -iii * .;. :

No. Hrl-2\1D, Unit 2, lower part (debris), M — 2

b—g — Syringopora fragilis Sokolov, Unit ersdpart (debris), sr — syrinx, t — remnants of

communications (tubuli), b (No. Hrl-2\2D), d @ 3D), f(No. Hrl-2\4D), g (No. Hrl-2\3D) — mature
syringoporoid corallum, ¢ (No. Hr| C

MantoHak 3. — Tabynartbl Mastopora yringopora: a — Mastopora compacta (Tchernychev),

Ne Hrl-2\1D, agBanbl napog Hi n TKi IHTOpBany 2, M — naninHak Mastopora, st — U3HacTaym

Stromatoporoidea; b—g — Syrin ra“fragilis Sokolov, Ne Hrl-2\2D, agBanbl napof BEPXHAN YacTki

iHTapBany 2, sr — nenka (syri paWTKi 3ny4vanbHbix Tpybak, b (Ne Hrl-2\2D), d (Ne Hrl-2\3D),

f (Ne Hrl-2\4D), g (Ne Hrl-2\3D papocrnas cipblHranapoigHas dopma naninHsikoy, ¢ (Ne Hrl-2\4D),
: ) — nayaTkoBas aynanopanagobHas cdopma

Thamnopora Steininger, 1831

unepora cervicornis (Blainville, 1830) (Figures 4, a—g)

ial."Coralla very abundant, locally forming mass accumulations, in Units 2 (upper
d 6. Commonly represented with fragmentary digitate specimens about 8.0—15 mm in
and with their external molds (Figures 4, a—d). Diameter of tabularium in the corallites
of the peripheral zone usually 1.0—1.5 mm, and the same as the corallite wall thickness. Mural
pores frequent, arranged about 0.5—1.5 mm apart.

In contrast to numerous distal ramose fragments of coralla, their proximal parts are
almost unknown. The only exception in the author’s material is an encrusting specimen attached to
a cast of another fossil (Figures 4, e—g). This corallum is almost identical to the Thamnopora
ilmenica (Tchernychev) from eastern regions of the MDF [9; 10]. It is notable that habitus and
dimensions of corallites of the encrusting specimen are similar to those of usual digitate fragments
of Th. cervicornis.

15



ISSN 2310-0273  Becmuux bapI'V. Cepus: BUOJIOTUYECKHUE HAYKH. CEJIFCKOXO3AHCTBEHHBIE HAYKH

»‘a—qg Thamnopora cervicornis (Blainville); a — No Hrl-2\6D,

g — Unit 2, upper part: b (No. Hrl-2\7D) — fragmentary
corallum, ¢ (No. Hrl-2\7D) ransverse split surface, d (No. Hrl-2\7D) — apical part of corallum;
e, f, g — No. Hrl-2\8D, %J per part): e, f — encrusting corallum, g — marginal (distal)
corallites of encrusti llwm; h, i — Thamnopora polyforata (Schlotheim), No. Hrl-2\9D, Unit 5

(flint nodul agmentary dichotomous corallum, i — apical part of corallum

Figure 4. — Tabulate corals Tha
Unit 5 (flint nodule), mould of

MantoHak 4. a Tbl Thamnopora: a—g Thamnopora cervicornis (Blainville); a — Ne Hrl-2\6D,
KpaMHeBag bis 3 iHTapBany 5, agbitak i 3nenak naninHska; b—g — agBan napog BepxHAn
YyacTki iH @ 7 b (Ne Hrl-2\7D) — doparmeHTapHbl naninHsk, ¢ (Ne Hrl-2\7D) — nanapo4Hbl

ar é d (Ne Hrl-2\7D) — anikanbHbl yyactak naninHska; e, f, g — Ne Hrl-2\8D, agsan
BEPXHSAN YacTki iHTapBany 2: e, f — iHKpyCTytoubl NaninHsak, g — Kapanitbl AbiCTanbHara
naninHska; h, i — Thamnopora polyforata (Schlotheim), Ne Hrl-2\9D, kpamHeBas kaHKpaLbIs
pany Ne 5, h — pparmeHTapHbl gbiXxaTaMivyHbl NANINHAK, i — anikanbHbl y4acTak nasninHska

This agrees with an earlier note by B. S. Sokolov [10] about the affinity of Th. ilmenica and
Th. cervicornis. It can be further assumed that the encrusting specimen is a proximal part of
Th. cervicornis corallum, or its specific growth form. It should be taken into consideration that
some Recent corals are able to intergrade between branching and encrusting growth forms under
different living conditions [15]. Therefore it can be suggested that 7h. ilmenica, as a probable
growth form or a proximal part of Th. cervicornis, is its junior synonym.
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The almost complete absence of proximal parts of coralla of 7h. cervicornis may indicate
that their distal branching fragments were able to survive and grow further after being broken off
by sea waves and storms, similar to some Recent ramose corals.

Occurrences. Givetian of West Europe, Givetian and Frasnian of East-European Platform,
Urals, Siberia, Middle Asia [10; 12; 14]. In Belarus: Middle Frasnian (Semiluki Fromation) of
Orsha Depression, Zhlobin Saddle and Prypiat Trough [1; 2].

Thamnopora polyforata (Schlotheim, 1820) (Figures 4, A, i)

Material. Comparatively rare fragments of distal parts of coralla in Units 2 (upper patt) and
5. Coralla ramose, digitate, about 5.0—6.0 mm in diameter. Corallite wall about 0.34-0.5 mim\thick
in the peripheral zone of corallum. Mural pores in the central zone spaced at 0(5—0.7 mmdapart
and absent in the peripheral zone. Tabulae and septa not found.

Occurrences. Givetian and Frasnian of North America and Eurasia [10; #2;18; 16]. In Bela-
rus: Middle Frasnian of the Orsha Depression [10], Middle Frasnian (the Semiluki Formation) of
the Prypiat Trough and Zlobin Saddle [1; 2; 17].

Alveolites Lamarck, 1801

Alveolites suborbicularis Lamarck, 1801 (Figures 5,41-4d, g)

Material. Numerous coralla and their molds in Unit§ 2y(upper part), 5 and 6. Shape of
coralla usually irregular, from laminar and flattened to, massive, rarely discoid. Corallites vary
from elongated semilunar to oval, rounded and triafigularjyabout 0.8 mm wide and 0.4—0.5 mm
high. Tabulae frequent, horizontal. Mural pores nufgrous. Septal spines well developed.

Occurrences. Middle Devonian of Westetn Europe; almost cosmopolitan in Frasnian [10].
In the Urals ranges up to Upper Frasnign flOJeIn Belarus: Middle Frasnian (the Semiluki
Formation) of the Orsha Depression, Zhlebin Saddle and the Prypiat Trough [1; 2; 10; 17].

Remarks. The species is usually‘eohabits with Rugose corals, annelids and other organisms
(Figures 5, b, ¢).

Seoliopora Lang, Smith, Thomas, 1940

Scoliopora dentigulata(Milne-Edwards et Haime, 1851) (Figures 6, a—f)

Material. Numerous fragments of coralla in Unit 5; some specimens from dolomite debris
may come from the upper part of Unit 2 as well. Coralla ramose, about 4-6 mm in diameter and up
to 15 mm in branching zones. Vertical corallites of the central zone bend at the right angle and
form thegperipherdl zone (Figure 6, f) characterized by thickened walls, penetrated by numerous
mural pores (Figlre 6, e). Corallites in the peripheral zone alveolitoid, sub-oval and meandric
(Figuresf6a-c), with maximal diameters of inner space up to 0.7—0.9 mm. Septal spines well-
developed, arranged in single row (Figure 6, b). Calices in the apical zones of coralla are
subalveolitoid and irregular-polygonal, with small septal spines (Figure 6, c).

Occurrences. Givetian and Frasnian of Eurasia [13; 18]. The species is reported here from
Middle Frasnian (Semiluki Formation) of the Orsha Depression for the first time.

Remarks. 1. The previous references to the “Alveolites ramosa” from the Verkhovie Beds
near Vicebsk [3] probably refer to misinterpreted Scoliopora denticulata (Milne-Edwards et
Haime).

2. Some specimens of Scoliopora denticulata (Milne-Edwards et Haime) from flints of Unit
5 are encrusted by sponges.
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| Is Alveolites suborbicularis Lamarck: a, g — No. Hrl-2\10D, Unit 2,
— apical part of corallum growth center, g — frontal view of calices; b —

art (debris), cast of commensal annelid Spirorbis omphaIOIdes Goldfuss on corallum surface

MantoHak 5. — TabynsaTtbl Alveolites suborbicularis Lamarck: a, g — Ne Hrl-2\10D (agsan
BEPXHAN YacTki iHTapBany 2), a — anikanbHasa 4yacTka LdHTpa poCTy naninHaka, g — Kyoki
Kapanitay y dpaHTtanbHain nnockacui; b — Ne Hrl-2\11D (BeparogHa, agBan BepXHSA YacTki
iHTapBany 2), nnacTteliH4aThl NaninHsk, al — BeparogHa, CiMGiSTbIYHbIS Bogapacui; ¢ — Ne Hrl-2\12D
(BeparogHa, agBan BepxHs 4YacTki iHTapBany 2), GasanbHasi naBepxHs OblckanagobHara
naninHsika, Hapocnara Ha apraHidHbl ad’ekt (“7’); d, e — Ne Hrl-2\13D (kpamHeBasi KaHKpaLibIs
3 aggany iHtapeany 5), d — >xaynakanagobHbl naninHsk, € — kameHcan Spirorbis omphaloides
Goldfuss (Annelida) y 6a3anbHav Yactupl naninHska Alveolites (nanaxaHHe cCiMbiéHTa nakasaHa
ctpankan); f — Ne Hrl-2\14D (3 agBany BepxHsn YacTki iHTapBany 2), 4po kameHcana Spirorbis
omphaloides Goldfuss (Annelida) Ha naninHsiKy Alveolites
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Figure 6. — Tabulate corals Scoliopora denticul &vards et Haime): a—c — No. Hrl-2\15D,
Unit 5 (debris), a — general view of fragmenta , b — frontal view of calices, lateral surface of
corallum, ¢ — apical (distal) part of colony; @ . Hrl-2\16D, Unit 5 (debris), d — inner zone of

corallum (transverse split surface), e — trans urface of proximal part of corallum; f— No. Hrl-2\17D,
Unit 5 (flint nodule) — internal silic& C orallum with casts of corallites and mural pores
ManiwoHak 6. — TabynsaTtbl Scol

(apBan napop iHTopBany 5

] enticulata (Milne-Edwards et Haime): a—c — Ne Hrl-2\15D
bHbI BbIrMA4 parMeHTa naninHska, b — dpaHTanbHbl BbIMSA

Kybkay kapanitay Ha 6akaBo aninHska, ¢ — anikanbHasa Yactka naninHska; d, e — Ne Hrl-2\16D

(agBan napog iHTapBany paniTel YHyTpaHan 30Hbl Ha MANSApPOYHbIM packone naninHska, e —

aryrbHbl BbIrnag, nanspoyH aCcKony naninHska y aro npakcimansHan Yactupl; f— Ne Hrl-2\17D (kpameHb
3 iHTapBany 5) HbIS KPAMHEBbIS 3MenkKi naninHska, kapanitay i 3nydanbHblX YTBapaHHAY

@ Rugose corals

Disphyllum Fromentel, 1861

)
n

Disphyllum paschiense (Soshkina, 1939) (Figures 7, a—)

Material. Numerous fragmentary coralla, molds and casts of leached calices, in Units 2 and
probably 5. Coralla vary from dendroid to pseudocerioid. Corallites about 1.0—2.3 c¢cm in diameter.
Septal number: 24—25 x 2. Major septa reaching %/; of tabulatium diameter (Figures 7, a, d). In
some corallites septa extend almost to axis and bend vortically (Figures 7, ¢, e). Internal wall may
occur. Tabularium consists of frequent tabulae and tabellae (Figures 7, b, f). Dissepimentarium
comparatively wide, comprised of several series of dissepiments (Figures 7, d, f).
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10 mm

r top of corallum (@) and near basal part of
al'view of fragment of corallum; f — corallite and

section)
MantoHak 7. — Pyrosbl: Disphyllwv&iense (Soshkina), Ne Hrl-2\18D, agBan napog BepxHs
yacTki iHTapBany 2: a, d — nansipoyHae cs49HHe Kapanita npbl NaBepxHi naninHsaka (a) i ¥ acHaBaHHi

naninHska (d); ¢, e — dparmMeHT €y6Ka; b,— BbIrMSAA palTkay naninHsaka y npagonbHan nnockacui; f —

d)pa% anita 3 kybkam y npagonbHan nnockacui

Occurrences. ctian’ (?) and Frasnian of the East-European Platform, Timan, Urals,
Caucasus, Kuzne North-East of Russia [19—21]. Similar forms are known in the Middle
or Upper Devoni f Alaska [22]. In Belarus: Middle Frasnian (the Semiluki Formation) of the
Prypiat ou@o in Saddle and the Orsha Depression [1; 2].

isphyllum paschiense (Soshkina) belongs to a group of species with a high
morphological similarity. Besides Disphyllum paschiense (Soshkina), it includes
kostetskae (Soshkina) and Disphyllum emsti (Wedekind). In addition to the
morphological affinity, they have almost common stratigraphic and geographical distribution.
In the author’s opinion, the above-listed species names indicate the same single species,
ranging from Givetian to Middle Frasnian and widespread throughout most of North Eurasia.
In Western Europe it is mainly Givetian, whereas in the MDF and to the east of it is mostly

Frasnian. According to the principle of priority, the valid name of this species should be
Disphyllum emsti (Wedekind).

=1
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Hexagonaria Giirich, 1896

Hexagonaria arctica (Meek, 1867) (Figures 8, a—e)

Material. Rare complete and fragmentary cerioid coralla, in Unit 2 (lower part). Maximal
diagonal of corallites 12 mm. Septa carinate, septal number ranges from 19 x 2 (with corallite
diagonal about 9 mm) to 22 x 2 (with corallite diagonal about 12 mwm). Dissepimentarium
approximately 2 mm wide, of several series of flattened dissepiments inclined inwards. Tabulae
and tabellae frequent, approximately 0,5 mm apart. Average tabularium width 3 mm.

Occurrences. Givetian and Frasnian of Eurasia (Europe, Caucasus, Urals, Altaj, Vietnam),
the Middle (?) and Upper Devonian of Alaska, Frasnian of Canada [16; 19; 22; 23].

Remarks. In some interseptal spaces occur tubular formations of possiblegarasites or/sym-
bionts, about 0.8—1.0 mm in diameter.

Hexagonaria sp.

Material. Few fragments of cerioid coralla in Unit S4(fromgflintsnodules). Corallites
hexagonal, diagonally 10—18 mm across. Maximal septal numbeg20—22 x 2. Tabularium about
5 mm wide, consists of frequent incomplete subhorizontal tabulae andgabellae. Dissepimentarium
wide, includes several series of dissepiments inclined inwards§:

Remarks. The collected specimens resemble Hexa@onaria,hexagona (Goldfuss, 1826), but
cannot be identified more accurately due to incomplete preservation. H. hexagona (Goldfuss,
1826) is widespread in Givetian (?) and Frasnian of Burope‘and North America [23; 24]. E. Z. Bul-
vanker [25] reported it from the Middle FrasnianButegi'Beds or from younger strata near the town
of Opochka (Velikaya river) in the Pskov region‘ef Russia (MDF).

Ptergrrhiza Bhrenberg 1834

Material. Two representativiegs, of this genus are reported based on casts and molds of
calices. The first one — Pterorrhiza\spyl — occurs in the upper part of Unit 2, where remnants of
calices of solitary corallites g#€te found, sometimes with partly preserved septa and dissepiments
(Figure 8, g). The largest of thé callected casts is 18 mm in diameter and 12 mm high. Major septa
vertically bent, not reaghing‘¢orallite axis and leaving free space of about 5 mm in diameter. Septal
number 35 % 2. The, material is tentatively referred to Pterorrhiza solitaria (Hall et Whitfield,
1879), widespread in ‘Erasnian of the Rudny Altai (Gerikhovskyje Beds), Urals (the Domanik
Formation), EastzFusopean Platform (Middle Frasnian, the Semiluki Formation) [19; 21], as well
as in the Upperdegonian of North America (USA): Iowa and probably Alaska [22].

Anotherseptesentative, referred to as Pterorrhiza sp. 2, is known from numerous casts of
calices,in’dolomite from the upper part of Unit 2 and probably of Unit 5. The collected specimens
are 10—15 mm in diameter and about 10 mm of height (Figure 8, f). Intense ribbing of external
imprints of leached calices probably indicates lack of epitheca in the upper parts of corallites.
Septal number about 25 x 2 (with calice diameter 10 mm). Axial parts of major septa almost reach
corallite axis and bend vertically. General shape and dimensions of collected casts of calices
permit assignment of the material to Pterorrhiza multizonata (Reed, 1922), widespread in Frasnian
of the East-European Platform (including the Middle Frasnian Semiluki Formation of the Prypiat
Trough in Belarus), Caucasus, Urals, Altai, Pakistan [2; 19; 21]. At the same time, in contrast to
the typical Pterorrhiza multizonata (Reed), the collected material differs by its less expressed
roundness of distal margins of the calices.
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Figure " Rugose corals Hexagonaria and Pterorrhiza: a—e — Hexagonaria arctica (Meek): a—c —

No. Hrl-2W9D, Unit 2, lower part (debris), almost complete corallum with calices, d — No. Hrl-2\20D, Unit 2,

lower part(debris), transverse section, e — No. Hrl-2\21D, Unit 2, lower part (debris), longitudinal section of

corallite with exposed tabularium (on the right) and outer surface of corallite with exposed dissepimentarium

(on the left); f — Pterorrhiza sp. 1, No. Hrl-2\22D, probably Unit 5 (debris) — cast of calice with grooves

marking peripheral margins of septa; g — Pterorrhiza sp. 2, No. Hrl-2\23D, probably Unit 2, upper part
(debris) — cast of calice with partly preserved septa

MantoHak 8. — Pyro3bl Hexagonaria i Pterorrhiza: a—e — Hexagonatria arctica (Meek): a—c — amanb
NoyHbl NaninHsk 3 kybkami kapanitay (Ne Hrl-2\19D, agBan napop HikHSW yacTki iHTapBany 2), d —
nansipodHae ca4uaHHe (Ne Hrl-2\20D, agBan napog HiXKHSW 4YacTki iHTapBany 2), € — npagosibHbl packon
kKapanita 3 Tabynami (3npaBa) i bparMeHT 3HEeWHAN naBepxHi nepbidepbliyHara kapanita, 3 30HaW
apicenimenTay (3nesa) (Ne Hrl-2\21D, agBan napof HikHAW yacTki iHTapsany 2); f — Pterorrhiza sp. 1 —
aapo Kybka 3 agbitkami kpaéy cent (Ne Hrl-2\22D, BeparogHa, agBan napog, iHtapsany 5); g — Pterorrhiza
sp. 2 — agpo Kybka 3 pawTkami cent (Ne Hrl-2\23D, BeparogHa, agBan napog BepxHs YacTki iHTapsany 2)

22



Obwas buonoeus Beimyck 8/2020

Living conditions of coral associations of the Graliova area. Living conditions of the
oldest of the coral associations can be considered based on indirect facts. In debris of the lower part
of Unit 2, excavated by the dragline, only Hexagonaria arctica (Meek) and Mastopora compacta
(Tchernychev) are known. It can be suggested that these corals were a minor faunal element of
sparse stromatoporoid-coral meadows. Besides the mentioned groups of the fauna, gastropods are
also known from this part of the dolomite section.

Diversity and abundance of benthic organisms, including corals, significantly increased to
the time of accumulation of the upper part of Unit 2, when brachiopod banks, coral meadéws and
aggregations of tubular calcified algae occurred. Tabulate corals were represented by numerous
ramose Thamnopora, laminar and flattened-massive Alveolites, and fasciculategSyringopora.
Rugose corals include the dendroid Disphyllum and solitary Pterorrhiza. Some coralla of
Disphyllum and Syringopora reached a diameter of several tens of centimeters. Another
component of the benthic community was gastropods.

The characteristic feature of Unit 3 is bituminous intervals with nwimerotis oogonia of
Charophyta. Some bituminous bands and layers are penetrated by abundantatrace,fossils. It can be
supposed that mass development of various groups of algae could cause @rganie,mugd accumulation
which in turn could create anoxic environment. The author disageées with thes€arlier assumption of
A. M. Tsytlionok [8] about the allochtonous origin of the oogémi@ brought by rivers from the
continent. Among the arguments against the river transportation is lack of any remains of terrestrial
flora and fishes, as well as terrigenous mineral particlesan’ the, bituminous argillites and dolomites
with Charophyta. This opinion is consistent with the datayofiother researchers on the shallow-and
open marine occurrence of ancient Charophyta, in partiéular,‘in Europe and North America [26, 27,
R. B. Blodgett, personal communication].

Accumulation of bituminous sediment wa§"periodically interrupted by formation of thin-
bedded dolomites with a community of small brachigpods and gastropods, trace fossils, and spe-
cific creeping coralla of Syringopora tabulatéycorals. For the latter, slender, widely spaced co-
rallites, bent towards the substrate, almost or completely lacking any corallite communications
(tubuli), are peculiar.

The burrowed dolomite of Unit,4 is Sapposed to indicate soft carbonate sediment penetrated by
traces of mud-eaters and probably tabular dendroid algae. Other organisms include few large
gastropods.

At the time of formation of Unit 5 there was the peak biological diversity and abundance in the
studied part of the basinf The eemmunity included brachiopods, stromatoiporoids, corals, annelids,
gastropods, mud eatersjiand porifers. Comparatively small dimensions and irregular shape of stro-
matoporoids and 4fvealites*tabulate corals, numerous fragments of ramose tabulates (Thamnopora
and Scoliopora) aréyindications of hydrodynamically active environment in the northern part of the
quarry. At a distance of about 500 meters to the south-west stromatoporoid-coral buildups formed with
large massiveflexagonaria rugose corals [1]. The accumulation of a considerable amount of silicate
matérial (which later formed flints) could occur due to sponges, the remnants of which were also found
in the flints.

Unit6 indicates gradual transition to the lagoonal environment, which caused a decline in
the coral association.

Conclusions. 1. At least five successive coral assemblages occur in the Middle Frasnian
strata in the Graliova quarry and in the adjacent area.

The 1% includes Mastopora compacta (Tcherychev) and Hexagonaria arctica (Meek), and is
confined to the lower part of Unit 2. This stratigraphical interval may be provisionally correlated with
the Vedrichi Beds of the Sargayevo Formation or with the lower part of the Semiluki Formation.

The 2™ is confined to the upper part of Unit 2, below the bituminous beds, and includes
Thamnopora cervicornis (Blainville), Alveolites suborbicularis Lamarck, Syringopora fragilis
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Sokolov, Disphyllum paschiense (Soshkina), Pterorrhiza sp. 1 and Pterorrhiza sp. 2. Tentatively,
this interval corresponds to the lower part of the Semiluki Formation.

The 3", occurring in dolomite beds of the upper dolomite-bituminous part of Unit 2,
includes only Syringopora fragilis Sokolov. This interval is apparently equivalent to the Moi-
seyevka Beds (Semiluki Formation) of the Prypiat Trough.

The 4™ consists of Scoliopora denticulata (Milne-Edwards et Haime), Thamnopora cervicornis
(Blainville), Thamnopora polyforata (Schlotheim), Alveolites suborbicularis Lamarck, Disphyllum
sp., and Hexagonaria sp., occurring in Unit 5, which may be roughly equivalent to the Buinovichi
Beds of the Prypiat Trough. This assemblage may be subdivided into an older one (4.1), reflecting
the “acme” of the faunal abundance and diversity as well as the formation of stromatopoteid-coral
buildups, and a younger one (4.2) reflecting gradual decline in the coral community.

The 5™ was reported in the literature [3] from the Verkhovie Beds, exposed imthe abandoned
“Viarkhouye” quarry and along the West Dvina River banks and includéSytabulate corals
Thamnopora and Alveolites. This interval is supposed to be the youngest ‘part of the Semiluki
Formation in the Orsha Depression.

2. The taxonomic composition of the Tabulate corals revedled inghe Graliova quarry is
significantly different from any of the Frasnian Tabulate cordl assemblages known in eastern
regions of the MDF [9; 10]. Their specificity lies in lack of representatives of Aulopora, which are
very widespread in Frasnian of the MDF, and in occurrencg of Scoliopéra and Syringopora, which
are not typical of the MDF. At the same time, Syringopera is a usual genus in the Central
Devonian Field. The genus Scoliopora is known in the Semiluki Formation of the Prypiat Trough,
the Frasnian fauna of which is closely related to the Central Dévonian Field. This fact corresponds
to the previous conclusion by A.M. Tsytlionok [8] on‘the connections between the Frasnian basins
of the Orsha Depression and the Prypiat Trough.

A clear explanation of the above-mentioned/specificity of the Tabulate corals will be
possible after all other fossil groups of the/Orsha Depression are studied in detail. Such a study is
necessary in order to develop a non-contradigtory stratigraphic framework of the Frasnian strata of
the Orsha Depression and the adjacent reégions.

3. The identified species of theyRugose corals from the Graliova quarry are widespread and
non-specific both stratigraphicallypand ‘geographically. Anyway, since in addition to the identified
species there are at least thr€e unidentified rugose coral taxa, some new data on stratigraphy and
paleogeography of the loeal,Middle Frasnian fauna may appear after their identification.

The author isdeeplyithankful to Dr. Dmitry P. Plax (Belarusian National Technical University, Minsk) for his
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Yakovle#(Seienee’and Production Center for Bioresources, Minsk). The author is very much obliged to Dr. Robert B. Blod-
gett (Blodgett & ASsociates, Geological & Paleontological Consultants, Anchorage, Alaska, USA) for the thorough
linguistic gevision. Dr. Julie Dumoulin (Alaska Science Center, U.S. Geological Survey, Anchorage, Alaska, USA)
and Dr. James G. Clough (University of Alaska, Fairbanks, Alaska, USA) kindly helped with suggesting some
appropriate geological terminology.

References

1. Zaika Yu. U., Kruchak S. A. The Frasnian (Devonian) corals (Anthozoa) of Belarus. Part 1: Systematic
composition, stratigraphical occurrence, paleoecology. Lithosphere, 2008, no. 2 (29), pp. 49—60. (in Belarusian).

2. Zaika Yu. U., Kruchak S. A. The Frasnian (Devonian) corals (Anthozoa) of Belarus. Part 2: Description of
taxons. Lithosphere, 2009, no. 1 (30), pp. 57—74. (in Belarusian).

3. Makhnach A. S. [et al.]. Geology of Belarus. Minsk, Institute of geol. sci. of the Nat. Acad. of Sci. of
Belarus, 2001, 815 p. (in Russian).

24



Obwas buonoeus Beimyck 8/2020

4. Ivanov A. O., Plaksa D. P., LukSevi¢s E. V. The early Frasnian ichthyofauna of the vicinity of Ruba
(northeast of Belarus). Stratigraphy and paleontology of the geological formations of Belarus. Proceedings of the
International Conference dedicated to the 100th anniversary of Alexander Vasilievich Fursenko, the noted pale-
ontologist and stratigraphist, associate member of the Academy of Sciences of Belarus. Minsk, 30—31 January 2003,
p. 142. (in Russian).

5. Plaksa D. P. The ichthyofauna association from the Upper Devonian deposits of the “Graliova” quarry
(Ruba, Vitebsk region). The fossil record of regional and global events. Abstracts of the LI session of the
Paleontological Society at the RAS (April 4—8, 2005, St. Petersburg). Saint Petersburg, 2005, pp. 96—98.
(in Russian).

6. Plax D. P. Ichthyofauna from the Devonian deposits of the Orsha Depression (Belarus). Natural resources,
2017, no. 2, pp. 12—50.

7.Gulis L. F., Makhnach A. A., Tsytlionok A. M., L. F. Azhghirevich. Petrography @nd paleentology
of nodular flints of the Devonian sediments of Belarus. Proceedings of the Academy of Sciengés of Belarus 1992,
vol. 36, no. 3—4, pp. 240—244. (in Russian).

8. Tsytlyonok A. M. Upper Devonian carbonate deposits of the north east of Belarus. Abstraep,of dissertation
for the degree of candidate of geological and mineralogical sciences. Minsk, 1970, 26 p. (in Russian)

9. Batalina M. A., Bukvanker E. Z., Hecker R. F., Lutkevich E. M., Riabinin V. N., Nalivkin D, V., Tchernychev B. B.,
Tchernychev B. 1., Yakovlev N. N. Tabulata of the Main Devonian Field. Fauna 0f the, Main Devonian Field.
Moscow—Leningrad, USSR Academy of Science Press, 1941, pp. 113—132.

10. Sokolov B. S. Paleozoic tabulate corals of the European part of thedJSSR.RartlV#Devonian of the Russian
Platform and the Western Urals. Proceedings of the VNIGRI. New series. Leningrad, 1952, iss. 62, 207 p. (in Russian).

11. Tsyganko V. S., Lukin V. Yu. Devonian tabulate and rugose coralgyofgthe Uchta Anticline (Southern
Timan). Syktyvkarskiy paleontologicheskiy zbornik, 2005, no. 6. Syktyvkag, pp. 14—57. (in Russian).

12. Dubatolov V. N. Silurian and Devonian Tabulata, Heliolitida'and Chaetetida of the Kuznets Basin. Le-
ningrad, Proceedings of the VNIGRI, 1959, iss. 139, 472 p. (in Russian),

13. Dubatolov V. N. Zoogeography of Devonian seas ofjEurasia (based on study of tabulate corals).
Novosibirsk, Nauka, 1972, 128 p. (in Russian).

14. Tchudinova I. I. Lower and Middle Devoniangtabulate)corals of the Kuznets Basin. Proceedings of the
Paleontological institute of the Academy of Sciences of the\USSRy Moscow, 1964, vol. CI, pp. 1—=80. (in Russian).

15. Naumov D. V., Propp M. V., Rybakov S. Nel.ifeyef corals. Leningrad, Gidrometeoizdat, 1985, 360 p.

16. Tong-Dzuy Thanh, Nguyen Duc Khoa, Khromykvi}. G., Nguyen Huu Hung, Nguyen The Dzan, Ta Hoa
Phuong. Devonian stratigraphy and coelenterafa of Vietnam. Vol. 2: Coelenterata. Novosibirsk, Nauka (Siberian
Branch), 1988, 248 p. (in Russian).

17. Golubtsov V. K. (ed.). Stratigraphicaltand paleontological survey in Belarus. Minsk, Nauka i technika,
1978, 248 p. (in Russian).

18. Ermakova K. A. Some species, of Devonian Coelenterata from central and eastern regions of the Russian
Platform. Paleontologicheskiy zbornikidss. 3" Proceedings of VNIGRI, Iss. XVI, 1960, pp. 69—106. (in Russian).

19. Soshkina E. D. Key to Deyonian Rugose corals. Proceedings of the Paleontological Institute of the
Academy of Sciences of the USSR-\Moscow, 1952, vol. 39, 128 p. (in Russian).

20. Soshkina E. D. Devonian rugose corals of the Russian Platform. Proceedings of the Paleontological
institute of the Acadeniy ofiScieniées of the USSR. Moscow, 1954, vol. 52, 76 p. (in Russian).

21. Tsyganko W&, S. Devonian rugose corals of Northern Urals. Leningrad, Nauka, 1981, 220 p. (in Russian).

22. Olivef™ Wiy A Jr., Merriam C. W., Churkin M. Ordovician, Silurian and Devonian corals of Alaska.
Paleozoigg€orals of Alaska. Geological Survey Professional Paper 823-B, 1975, pp. 13—44.

23. Tsien ‘Hsg#l. Ecology, evolution, distribution and population of Hexagonaria in Western Europe. Acta
Palaeentolégica Polonica, 1981, vol. 25, no. 3, pp. 633—644.

24.Stumm E. C. Lower Middle Devonian Species of the Tetracoral Genus Hexagonaria of East-Central
North Ametica. University of Michigan, Ann Arbor, Michigan — Contributions from the Museum of Paleontology,
1948, vol. 7, pp. 7—49.

25. Batalina M. A., Bukvanker E. Z., Hecker R. F., Lutkevich E. M., Riabinin V. N., Nalivkin D. V.,
Tchernychev B. B., Tchernychev B. 1., Yakovlev N. N. Rugosa from the deposits of the Main Devonian Field. Fauna
of the Main Devonian Field. Moscow—Leningrad, USSR Academy of Science Press, 1941, pp. 133—138.

26. Meyen S. Fundamentals of Palacobotany. London & New York, Chapman and Hall, 1987, 432 p.

27. Racki G., Racka M. Ecology of the Devonian charophyte algae from the Holy Cross Mts. Acta Geologica
Polonica, 1981, vol. 31, no. 3—4, pp. 213—224.

25



ISSN 2310-0273  Becmuux bapI'V. Cepus: BUOJIOTUYECKHUE HAYKH. CEJIFCKOXO3AHCTBEHHBIE HAYKH

Crhic upITaBaHBIX KPBIHiLl

1. 3aika, FO. V. Kapanbsr (Anthozoa) ¢panckara sipyca mpBoHa bemapyci. Hactka 1 : CicTaMaThIYHBI CKIIAJ,
cTpareirpadiuHae pacnaycromkBanHe, naieadkanoris / 0. V. 3aika, C. A. Kpyuak // Jlitachepa. — 2008. —
Ne 2 (29). — C. 49—60.

2. 3aika, FO. V. Kapansr (Anthozoa) ¢panckara sipyca mdBona bemapyci. Yactka 2 : AmicaHHe TakcoHay
/10. V. 3aika, C. A. Kpyuak // Jlitacpepa. — 2009. — Ne 1 (30). — C. 57—74.

3. T'eomorus benmapycu / A. C. Maxuau [u ap.]. — Munck : WUH-T reosn. Hayk Hai. akan. Hayk Bemapycw,
2001. —815¢c.

4. Usanos, A. O. Pannedpanckas uxrtuodayHa okpectHocreil PyoOsr (ceBepo-Boctok benmapycu) / ALO. UBa-
voB, [I. II. Ilnakca, O. B. Jlykmesuu // Ctpaturpadus u mancoHTONOTHs Treoyiorndeckux (opmarmii befapycu :
Marepuansl MexnyHap. Hayd. KoH(}., mocesmieHHOH 100-7eTHro co ITHS POXICHHS H3BSCTHOIO MANSOHTONOra
u cTtparurpada, wineHa-koppecnoHaeHTa Anekcanapa BacwuinbeBnua ®dypcenko, Munck, 30—31 suB. 2003)r. —
Munck, 2003. — C. 142.

5. ITnaxca, /I. I1. Komnnekc nxtuodayHsl U3 BEPXHEAECBOHCKUX OTIOXEHHH Kapbepa «lpaneBo» (moc. Pyoa,
Butebckas obmacts) / 1. I1. ITnakca // IlaneoHTonornueckas JeTOMICH PETHOHAIBHBIX U ITIQQANBHBEX COOBITHII : Te3.
noki. LI Ceccun [TaneonTomn. o-Ba mpu PAH (4—=8 amp. 2005 ). — CII6., 2005. — C. 96—98.

6. Plax, D. P. Ichthyofauna from the Devonian deposits of the Orsha Depressiomy (Belarus) / D. P. Plax
// Natural resources. — 2017. — Ne 2. — P. 12—50.

7. etporpadust ¥ MAJICOHTOJOTHSI KEIBAKOBBIX KpEMHEU JIeBOHCKEX OTiIQkeHU#Benapycu / JI. ®. [Nynuc
[v np.] // Jokn. Akan. vayk Bemapycu. — 1992, — T. 36, Ne 3—4. — C. 240244

8. [oimaénok, A. M. KapOoHaTHBIC OTIIOKEHUS BEPXHETO JICBOHA CeBEepO-BOCEOKalbemopycenu : aBroped. auc. ...
KaH/I. reos.-MuHepai. Hayk / A. M. Liprtnénok. — Munck, 1970. — 26/c,

9. Tabulata I'naBroro neBorckoro moist / M. A. Baranuna [u ap.] /A ®ayuna ['maBaoro aeBoHCKOro mosst. — M.—
JI. : Usp-Bo AH CCCP, 1941. — C. 113—132.

10. Coxonos, b. C. Tabynsatel maneozost Espomeiickoii {wacTnd CCCP. IV. JleBon Pycckoit mmardopmsr
u 3amagnoro Ypana / b. C. Cokonos // Tp. BHUI'PU. Hosas cépusi) Boim. 62. — Jlenunrpan, 1952. — 207 c.

11. [Jvreanxo, B. C. Tabynsatsl 1 pyro3sl AeBoHa Y xruHeko# anTrkanHany (FOxupiii Tuman) / B. C. Lpiratko,
B. 1O. Jlykun // CeikThIBK. TasieoHTod. c0. — 2005. — Ne'6. — C. 14—57.

12. Jlybamonos, B. H. TaOyJIsThl, TeIAOIUTH Ibigh, XCTETHIIBI cruTypa 1 neBoHa KysHenkoro 6acceiina / B. H. Jly-
6arosnos / Tp. BHUI'PU. — JI., 1959. — Bem. 139: — 472 c:

13. /lybamonos, B. H. 3ooreorpadus nesefickux mopeit EBpazuu (1o marepuanam usydenust tadynsr) / B. H. Jly-
6aronoB. — HoBocubupck : Hayka, 1972. — 128 c.

14. Yyounosa, H. U. TaOynsats! HIKHETO 1 ¢penHero nesona Kysnerkoro 6acceitna / U. U. Uynunosa // Tp. I1a-
neonron. uH-ta AH CCCP, 1964. — T, CI'-—=C. 1—S80.

15. Haymos, [{. B. )Xuznb kopamnos\/ 1."B. Haymos, M. B. IIponm, C. H. Psibakos. — JI. : ['mapomereonsaar,
1985. — 360 c.

16. Crpaturpadus u ueiaenrepatbl nesoHa Brernama. T. 2 : Llenenrteparst / Tonr-3rou Txase [u mp.]. —
HoBocubupck : Hayka (Cubfipckoe,oraenenue), 1988. — 248 c.

17. Crpaturpaduseckye u flaneoHTonorndeckue uccienoanus B benopyccun / B. K. Tony6uos [u np.]. —
Munck : Hayka u texgikagl 9787 — 248 c.

18. Epmakosa, . A. Hexotopbie BUABI KHIIICYHOIMOJIOCTHBIX JCBOHA IICHTPAJIBHBIX W BOCTOYHBIX OOJacTei
Pycckoii mnarhepmbl) KA. Epmakosa / [Taneonrod. 6. 3 : p. BHUI'PU. — Beimn. XVI. — J1., 1960. — C. 69—106.

19a€owkusa, E) /[. Onpenenurtens NeBOHCKUX deThipexiydeBbix kopauioB / E. /1. Comkwuna // Tp. IIMH AH
CCCRFH— M.} 1952+ T.39. — 128 c.

20. Lowxruna, E. J]. JleBoHCKHE YeThIpexiTyueBble Kopamsl Pycckoit miuardopmer / E. JI. Comxuna // Tp. ITMH
AH CCCP. — M., 1954. — T.52. — 76 c.

21. Hpicanxo, B. C. JleBoHckue pyrossl cesepa Ypana / B. C. Ilpiranko. — JI. : Hayka, 1981. — 220 c.

22. Ordovician, Silurian and Devonian corals of Alaska / W. A. Oliver [etc.] // Paleozoic Corals of Alaska. —
Geological Survey Professional Paper 823-B, 1975. — P. 13—44.

23. Tsien, H. H. Ecology, evolution, distribution and population of Hexagonaria in Western Europe / H. H. Tsien
/I Acta Palaeontologica Polonica. — 1981. — Vol. 25. — Ne 3. — P. 633—644.

24. Stumm, E. C. Lower Middle Devonian Species of the Tetracoral Genus Hexagonaria of East-Central North
America / E. C. Stumm // University of Michigan, Ann Arbor, Michigan — Contributions from the Museum of
Paleontology. — 1948. — Vol. 7. — P. 7—49.

26



Obwas buonoeus Beimyck 8/2020

25. Rugosa m3 omnoxennit I'maBHOro meBoHckoro mons / M. A. baranmua [m gp.] // dayna I'maBHOTO
neBoHckoro noist. — M.—JI. : U3g-so AH CCCP, 1941. — C. 133—138.

26. Meyen, S. Fundamentals of Palacobotany / S. Meyen // London & New York : Chapman and Hall, 1987. — 432 pp.

27. Racki, G. Ecology of the Devonian charophyte algae from the Holy Cross Mts / G. Racki, M. Racka // Acta
Geologica Polonica. — 1981. — Vol. 31. — Ne 3—4. — P. 213—224.

Y cspanHedpaHCKIX aaKianax, YCKpHITBIX Kap’epam «['panéBay, a TakcamMa Ha NPBUICIJIBIX Y4acTKax
BBISYJICHBI 5 PO3HAY3POCTABBIX acallbisILbIA TaA0YIAT 1 pyro3 (kapaiisl), siKisl aJpo3HiBaroLIa 11a CBaiM TakCaHaMi4HbIM
CKJIaJ3e 1 yMOBax icCHaBaHHs. IX ajMeTHacUp najsrae ¥ ajcyTHaCI npajacrayHikoy pony Aulopora, BeJ‘ILMl
s [T, a takcama ¥ HastyHacti panoy Scoliopora i Syringopora, sikis, HaanBapoT, aius ¢hayHer [
asie maniplpanbl Ha LlPHTpanbHBIM 13BOHCKIM o (pox Syringopora) 1§ 3Bs3aHbM 3 iM [Ipbin
Scoliopora). JJaneinmbls nacneaaBaHHi Kapajnay 1 iHIIBIX TPy ¢paHckai dayHbl 1 Giopsl 3’5y
CTBAap3HHS HECYMSPIWIiBall CXEeMBI CTpaTbirpadiyHail KapaJsambli ankiagay raTara Y3pocTy
ynanziHaii i cycenHimi pari€Hami.
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