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B.4.1. Boncheva, I., Sachanski, V., Becker, R.T. 2015. Late Devonian Kellwasser and
Annulata events in the Balkan Terrane (Bulgaria). — Geologica Balcanica, 44, 1-3, 17-24.

Bonuesa, U., Cauanckn, B., Bekep, P.T. 2015. KncHo /leBoHcku chontus Kellwasser u
Annulata B Banrkaunckusi Tepen (bwarapus). — Geologica Balcanica, 44, 1-3, 17-24.

The global Upper Kellwasser (Frasnian—Famennian boundary interval) and Annulata Events
(base of upper Famennian, Upper Devonian IV-A) are recorded for the first time in deep
marine sedimentary successions of western Bulgaria. Within the upper Parchar Formation of
the Lyubash-Golo Bardo Unit, a distinctive black shale unit yielded frequent, partly still
articulated bivalves (Guerichia) and a Platyclymenia-fauna, including the name-giving PI.
annulata, although smooth platyclymeniids are more common. This interval reflects within a
thick Eovariscan flysch succession an episode of starved sedimentation, increased organic
productivity, oxygen deficiency, and bloom of opportunistic specialists. The event biofacies
agrees with a basinal setting far away from land and its nutrient input. The Upper Kellwasser
interval is recognized within the thick flysch sequence of the Katina Formation in the Svoge
Unit. It is characterized by an interruption of carbonate deposition, as it is typical for other
basinal settings, for example, of the Rhenish and Thuringian basins of Germany.

I'mo6anaute cwoutus ['open KenBacep (rpanmden mntepBan Ppan—Damen) u Annulata
(ocnoBa Ha ropen ®amen, I'open JleBon |V-A) ca peructpupanu 3a TBPBH NBT B
IBIIOOKOBOJHH CEIMMEHTHH TOCJIEeI0OBATEIHOCTH Ha 3amanHa beiarapus. B roprara yact Ha
[IspuapckaTta cBuTa, paskpuBamia ce B Jlrobamko-I'omoObpackaTa TEeKTOHCKaTa €IWHUIA, B
NpocjoiiKa OT YepHH apriiiutu ce cpemat OuBanBum (Guerichia) m ronmatutu ot pon
Platyclymenia, sxmrountenno u Pl. annulata. To3u unHTepBanm oTpassBa emnu3on Ha OaBHA
CEIMMEHTAIUS, TIOBHUIIIEHA OpraHUYHA MPOIYKTUBHOCT, KUCIOPOACH NE(UIIUT U Pa3IBET Ha
omopTioHKCTHYHKM BuaoBe. CwrOutuero Annulata Tyk e marepuanusupaHo B OaceliHOBa
o0CTaHOBKa Jlajed OT CyllaTa W HEHHHsS MPUHOC HAa XPAHUTEIHW BellecTBa. MHTEpBaIBT
I'open KenBacep ce pasmo3HaBa B pamMKuTe Ha jebenarta (iauIIHa MOCIEAOBATEIHOCT Ha
KbruHckara cBura B CBOreHCKaTa euHuIa. XapaKTepusnpa ce ¢ MPeKbCBaHE HA OTIAraHETO
Ha KapOOHATH, KOUTO Ca TUIIMYHU 3a JIPyrd 0aCEHHOBH yCIIOBUS, HAIIPUMED 3a OaceHHUTE Ha
Peiin u Tropunrus B ['epmanus.

B.4.2. Hikov, A., Sachanski, V., Milakovska, Z., Stefanova, E., Peytcheva, 1.,
Chavdarova, S., Stavrev, M. 2020. Silurian metalliferous nodules from the region of
Asaritsa peak, West Balkan mountain — preliminary results. — Review of the Bulgarian
geological society, 81, 3, 75-77.

XwukoB, A., Cauancku, B., Munakoscka, 3., CredganoBa, E., IleiiueBa, U., HaBnaposa,
C., CraBpes, M. 2020. Cuirypckn MeTaJJOHOCHH KOHKPEIlUH OT pailoHa Ha BpP. Acapuua,
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3anagna Crapa mJIaHMHA — NpeABapuTeJHHU pe3yiaratu. — Cnucanue na bwvnzapckomo
2eonozuyecko opyxycecmeo, 81, 3, 75-77.

The Silurian sediments in section Asaritsa crop out in the western sector of the Stara Planina
Mountains (Svoge Unit of the Srednogorie Zone). The interpretation of the depositional
environment is based on the sedimentary structures, textures, geochemical and fossil
characteristics.

Black and pale shales, siliceous shales, and lydites are the main lithological types in
the succession. Aeronian graptolitic strata of black shales occur at the base of the section and
pass upward into a graptolite-barren interval of pale-coloured shales. Telychian graptolitic
strata cover the graptolite-barren interval in the upper part of the section. The
Aeronian/Telychian boundary is assumed to lay at the base of the pale-coloured shale
package, or within its lower part. The sediments show even parallel, horizontal bedding and
lamination. Levels of different thickness and position bearing Mn carbonate nodules are a
specific feature of the section. The main microscopic characteristics of the sediments define
clast-poor silty mudstone to cherty mudstone. The randomly dispersed silty component is in
variable amount (negligible to 10-30 %), mainly of quartz and muscovite, and rarely — of rock
clasts.

Two nodule types are observed. More common are nodules with a hard core of quartz
with evenly disseminated carbonate mineral (~20%) and pyrite (~1%). The carbonate mineral
is rhombohedral and zonal with varying composition from Mn-containing ankerite and
siderite to Fe-containing rhodochrosite. A transitional zone begins towards the periphery of
the nodule cores where alteration of carbonate to transitional phases is observed. In the outer
zone the carbonate mineral is replaced by goethite and Mn-Fe oxyhydroxides with variable
composition, which build separate zones preserving the zonation of the carbonate minerals.
Pyrite is partly or completely replaced by goethite. The nodule shells are black and built of
several thin layers often separated by empty space.

Two types of nodule cores are distinguished based on their Fe and Mn content: i) cores
with high Fe,O3 (14-18%) and MnO (~5.5%) content that are enriched in Co and Ni and poor
in Cu; ii) cores with low Fe,03 (1.6-3.3%), MnO (0.20-0.25%), Co and Ni and slightly high
Cu.

The described Silurian nodules and sediments show a number of similarities with
modern deep-sea environments of polymetallic nodule bearing sediments. The modern deep-
sea nodules are also enriched in Fe and Mn, as well as Co, Ni, Cu and REEY and suggest
again that during the geological periods of the Earth‘s evolution, similar processes of
accumulation of these elements during the sedimentation on the ocean floor take place. Some
differences such as probable depth of deposition, mechanism of nodule formation, degree of
lithification are also established.

Cunypuiickute ceIMMEHTH B pa3pe3 Acapula ce pa3KpuBaT B 3amagHus cektop Ha Crapa
manuHa (CBoreHckara enunuia Ha CperHoropckara 3oHa). HTepnperamusaTa Ha cpeiara Ha
OTJaraHe ce OCHOBaBa Ha CEAMMEHTHUTE CTPYKTYPH, TEKCTYpH, F€OXMMHUYHU U (POCUIHU
XapaKTEPUCTHUKH.

YepHuTe W CBETIM AapruiiiTH, CWIMLUTU3UPAHUTE AaprwluTH W JUAWTUTE ca
OCHOBHHUTE JINTOJIOXKHU THUIIOBE B MOCJIENI0BATEITHOCTTa. ACPOHCKH I'PAlTOJIUTH CE Cpeuiar B
YepHH apriJIMTH B OCHOBATa Ha pa3pes3a W NMpeMHUHABaT Harope B OapeH-WHTEpBal OT CBETIH
apruiiuTH. ThMHHM apruiIuTH, ChABPKAIIN TEIUYKUTE TPANTOIUTH, IIOKPUBAT TO3H MHTEPBAJ
B rOpHATa 4acT Ha pa3pesa. [Ipenmnonara ce, ye rpanunara Aepon/Tenuy jexu B OCHOBaTa Ha
OapeH-uHTepBaJla WM B JoiaHaTa My 4acT. CeJMMEHTHTE NOKa3BaT PABHOMEPHO YCIIOPEIHO,
XOPU30HTATHO HACTOSBAaHE M JIAMUHALUS. XapakTepHa OCcOOEHOCT Ha pa3pe3a ca HUBA C
pasnuyHa aebesinHa U pa3nojokKeHue, ChabpKamy Mn kapOoHaTHH KOHKpeuuu. OCHOBHUTE



MUKPOCKOTIMYHU XapaKTEPUCTHKU Ha CEAUMEHTUTE ca OeAHM Ha KJIAcTU aJieBPUTOBU
apTWINTU U KPEMBYHU apriiiuTi. HepaBHOMEPHO TUCTIEPTUPAHUSAT TIIMHECT KOMIIOHEHT € B
MIPOMEHJIMBH KonnyecTBa (HezHauutenHo 1o 10-30 %), mpeauMHO OT KBapll U MYCKOBUT U
PSIKO — OT CKaJTHU KJIACTH.

HabGmonaBar ce nBa Buaa koHkperuu. [lo-uecTo cpemjanu ca KOHKpEUUHU C TBBHPIO
PO OT KBapll C paBHOMEPHO pa3NpbCHATH KapOoHaTHU MuHEpanu (~20%) u nuput (~1%).
KapOonaTHusiT MuHepan € poMOOeIpUYEeH U 30HAJIEH C pa3jinyueH ChCTaB OT Mn-ChabpiKalll
aHkeputr u cugeputr a0 Fe-chabpkamr pomoxpos3ut. IlpexomHa 30Ha 3amouBa  KbM
nepudepusTa Ha sapaTa Ha KOHKPEIMHUTE, KBJETO Ce HaOI0aBa MpoMsIHa Ha KapOOHATHUTE B
npexonnu (a3u. BeB BhHIIHATA 30HA KAPOOHATHUSAT MUHEPAJ € 3aMEHEH OT TbOTHT B Mn-Fe
OKCUXUJPOKCUIM C TPOMEHJIMB CBhCTaB, KOUTO H3rPaXKAAT OTACIHU 30HH, 3ara3Balid
30HATHOCTTAa Ha KapOoHAaTHUTE MUHEpanu. [IMPUTHT € YaCTUYHO WM HAIBJIHO 3aMEHEH OT
rb0TUT. OOBUBKUTE Ha KOHKPELMHUTE Ca YEPHU U M3TPAZCHHU OT HSKOJKO THHKHU CIIOS, YECTO
pa3aeNieHy OT MPa3Ho MPOCTPAHCTBO.

PasnuuaBat ce nBa BHa siipa Ha KOHKPELMU Bb3 OCHOBA Ha TAXHOTO ChIbpP’KaHUE HA
Fe u Mn: i) sapa ¢ Bucoko cwabpkanue Ha Fe,Oz (14-18%) u MnO (~5,5%), kouto ca
oborarenn Ha Co u Ni u 6exuu Ha Cu; ii) sapa ¢ vucko HuBo Ha Fe O3 (1,6-3,3%), MnO
(0,20-0,25%), Co u Ni u nexo Bucoko Cu.

Onucanute CUIYpPCKHM KOHKpEIMM U CEAMMEHTH MOKa3BaT peaulla NPUIUKU CbhC
CHBPEMEHHUTE JBIOOKOBOIHU Cpeau C TMOJUMETaTHH KOHKpenuu. ChBPEeMEHHUTE
TBJIOOKOBOHU KOHKPEIMH ChINNO ca oborarenn Ha Fe u Mn, kakto u Ha Co, Ni, Cu u REEY,
KOETO TpeJrnojara, d9e Tpe3 TeoJIOKKUTE TEepUOAM OT EBONIONMITa Ha 3eMsara ca
CHILIECTBYBAIM TMOJOOHM TMpOLlECH Ha HATpPyNBaHE Ha Te3UW €JIEMEHTH II0 BpeMe Ha
CEIMMEHTAIUATa Ha OKEAHCKOTO JBHO.

B.4.3. Boncheva, I., Sachanski, V., Andreeva, P., Tanatsiev, S. 2019. Evidence for the
presence of the global Late Devonian Kellwasser Event in the Berende section (Parchar
Formation, Western Bulgaria). — Review of the Bulgarian geological society, 80, 3, 113—
115.

bonueBa, U., Cauancku, B., Anugpeena, II., Tanaumen, C. 2019. /loka3arescTBa 3a
NpUCHCTBUE HAa TIJ100aJTHOTO KbCHOAeBOHCKO cbOuTHe Kellwasser B pa3pe3 bepenne
(Ilbpuapcka cBurta, 3anagna bovarapus). — Cnucanue na bvacapckomo zeonozuuecko
opyacecmeo, 80, 3, 113-115.

The global Kellwasser Event is documented in the Western Srednogorie Zone in two tectonic
units: the Svoge Unit (Tsarichina section) and the Lyubash-Golo Bardo Unit (Berende
section), based on conodont faunas. In both sections, the topmost Frasnian (linguiformis
Zone) and the base of the Famennian (Lower triangularis Zone) were recognized. This
important bio-event is marked in the Berende section by the replacement of the ancyrodella-
polygnathid biofacies with the abundantly presented taxa of the genus Palmatolepis, as well
as the extremely poor and monotaxic icriodid biofacies. Disappearance of all species of
Ancyrodella and the abrupt reducing of the species of Icriodus both indicate a dramatic
environmental change at the F/F boundary (Fig. 1). The genera Icriodus and Ancyrodella
present in biofacies related to shallow water conditions and their replacement with taxa
relevant to deep water probably is due to changes in the global sea level and the (Late
Kellwasser Event) mass extinction of species on the F/F border. The F/F boundary interval in
the Katina and the Parchar formations consists of deep-water flysch deposits commonly
containing black shales, suggesting possible anoxic basinal setting.

I'mo6annoro cnrOutne KenBacep € IOKYMEHTHpPaHO Bb3 OCHOBA Ha KOHOJOHTH B JBE
TEKTOHCKM CIMHHUIM Ha 3amagHocpeaHoropckara 3ona: CBorencka (mpu c¢. Ilapuumba) u



JIro6amko-I"omoowpacka (npu ¢. bepenme). U B aBata paspesa 0sixa pasmno3HAaTH HaH-TOPHHS
®pan (3ona linguiformis) u ocuoBata Ha ®amena (osHaTa yacT Ha 30Ha triangularis). B
paspesa nipu c. bepenne ToBa BaxkHO OMOCHOHUTHE Ce M3pa3siBa ¢ 3aMsHaTa Ha OModaruuTe Ha
ancyrodella-polygnathid ¢ uzo0unHo npencraBeHure Takconu ot pox Palmatolepis, kakro u
M3KIIOYMTETHO OenuuTe M MoHoTakcwuum icriodid Owodarmecn. M3ue3BaHeTO HA BCHYKH
BuzoBe Ancyrodella u ps3koTo namansBane Ha BumoBere ICriodus mokasBaT apaMaTHYHA
NpoMsiHa Ha OKoJiHaTa cpemaa Ha rpanumara F/F. Pomosere Icriodus u Ancyrodella
MPHUCHCTBAT B OnModanuuTe, CBHP3aHU C YCIOBHSITA HA IUIUTKH BOAM M TAXHATA 3aMsHA C
TaKCOHH, CBBP3aHHU C IBIOOKH BOIH, BEPOSTHO CE JIBJDKH Ha TIPOMEHHU B IIIO0ATHOTO MOPCKO
HUBO M MacOBOTO H34e3BaHe Ha BuaoBe Ha rpanuinara F/F (cwObutnero Kncen Kamsacep).
I'pannunuar wntepBan F/F B Kwrunckata u IIbpuapckata CBUTH c€ yCTaHOBSiIBA B
IBIOOKOBOAHM (JIMIIKH CEAMMEHTH, B HHBA HW3TPAJEHH OT YEPHU AapPTHIUTH, KOETO
npeArnoara Bb3MOXHa aHOKCHYHA OaceiiHoBa 00CTaHOBKA.

B.4.4. Sachanski, V., Lakova, 1., Tanatsiev, S., Andreeva, P., Kiselinov, H. 2019. Taconic
orogeny and how it found ground in Bulgaria. — Review of the Bulgarian geological
society, 80, 3, 128-130.

Cavancku, B., JlakoBa, H., Tanammes, C., Anapeena, II., Kucesunon, X. 2019.
TakoHckaTa oporeHe3a W Kak Tsi Hamepu mouBa y Hac. — Cnucanue na bvncapckomo
2eonozuyecko opyxycecmeo, 80, 3, 128-130.

The Taconic orogeny is the first one of three mountain-building events forming the
Appalachian Mountains in eastern North America, the Acadian—Neoacadian and Alleghenian
orogenies being the second and third events, respectively. The Taconic orogeny, which
involved arc accretion, was not, as traditionally defined, a single orogenic event that occurred
at the end of the Ordovician period, but rather a complex series of orogenic episodes or
climaxes spread over the larger part of that period. How did this distant tectonic event find
ground in Bulgaria?

Spasov studied the stratigraphy of the Ordovician and Silurian in the Svoge anticline
(Svoge Unit) and has first mentioned Taconic orogeny, trying to explain the absence of the
lowermost Silurian Akidograptus ascensus and Parakidograptus acuminatus graptolite zones.
According to him, in order to accept the sandstones at the Ordovician/Silurian boundary (i.e.,
the Sirman Formation) as Silurian in age instead of Ordovician, they would have to
correspond completely to the mentioned zones, or their absence could be a response of the
Taconic tectonic phase. Later on, both zones and the uppermost Ordovician Metabolograptus
persculptus Zone have been recognized in the black lydites and siliceous shales from the
lowermost stratigraphic levels of the Saltar Formation.

The first of the mass extinctions of the Phanerozoic occurred during the last stage of
the Ordovician Period, the Hirnantian, at ca. 440. The extinction appears to have occurred in
two pulses. The first one was associated with a glacio-eustatic sea-level fall of 70-100 m as
ice sheets developed on Gondwana, which at the time was situated at the South Pole. Large
expanses of tropical to subtropical epicontinental seas replete with carbonate platforms, and
diverse benthic and planktonic faunas became subaerially exposed. Marginal anoxic zones
became fully oxygenated as oceanic mixing rates apparently intensified. After this first wave
of extinction, a more cosmopolitan “Hirnantian” fauna evolved, only to suffer considerable
losses at the end of the glaciation as sea-level rose and shelfal anoxia was re-established.

And yet, whether the echo of Taconic orogenesis has reached our lands and not only
them? The Earth’s climate cooled through the Ordovician Period leading up to the Hirnantian
glaciation. Increased weatherability of silicate rocks associated with topography generated on
the Appalachian margin during the Taconic orogeny has been proposed as a mechanism for



Ordovician cooling. According to this weathering hypothesis, atmospheric pCO; fell prior to
and during the initial phases of ice-sheet growth, but then rose during glacial maximum times
because of reduced weathering. Eventually, the greenhouse effect of CO, overcame the
cooling albedo effect of glacial ice, and the glaciation ended. These events leave a mark on
the development of organisms and the nature of sedimentary sequences around the world.

TakoHCckaTa oporeHe3a € mbpBaTa OT TPUTE IIAHMHOOOpA3yBaTEeIHH CHOUTHS, (HOopMUpaIH
Ananaunte B nu3trouHara yact Ha CeBepHa Amepuka, Akanacko-Heoakanckata n AjereHckara
oporeHeza ca CHOTBETHO BTOPOTO M TPETOTO chOUTHE. TakoHCKara OporeHe3a, KOSITO
Mpe/ICTaBIsiBa AbroBa aKpeLus, HE € €JUHHUYHO OPOreHHO CHOWTHE, HACTHIWIO B Kpas Ha
OpAOBHUKCKHS MEPUOJI, a TIO-CKOPO CJIOKHA MOpEeAUIia OT OPOr€HHH E€MU30/1, CTaBaJId Mpe3
MO-roJIsiMaTa 4acT OoT To3M mepuoj. Kak ToBa JajnedyHoO TEKTOHCKO ChOMTHE Hamepu MOYyBa B
bearapus?

CmacoB mnpoyuBa crtparurpadusita Ha OpgoBuka u Cumypa B CBOreHckaTa
anTukivHana (CBOreHCKa €IMHHUIIA) W 3a MbPBU BT CIIOMEHaBa TaKOHCKaTa OpPOIeHE3a,
ONUTBAaWKK c€ Ja OOSICHU OTCHCTBUETO Ha HaW-JOJHHUTE CHUIYPCKU TPANTOJUTHU 30HU
Akidograptus ascensus u Parakidograptus acuminatus. Cropex Hero, 3a ja ce mpuemar
machuHunuTe Ha rpanumnara OpaoBuk/Cunyp (T.e. Cupmanckara cBurta) 3a CHiIyp BMECTO
OpIoBUK, Te TPsIOBA J]a OTTOBAPAT HAITBIHO HA CIIOMEHATHTE 30HU WIIW JIUTICATa UM MOXE Ja
e oTroBop Ha TakoHckaTa TeKTOHCKA (a3a. [1o-KbCHO ABETE 30HM M Hal-rOpHATa OPJIOBUKCKA
3oHa Metabolograptus persculptus ca pa3mo3HaTH B YEpHUTE JTUIUTH M CHIHIIUTHUTE
apruIiTy OT Hal-IoNHUTE cTpaturpadcku HUBa Ha CanTapckara CBUTA.

[IspBOTO OT MacoBuTe u3mupanus npe3 daHepo3os € HACTHIWIO MO BpPEeME Ha
nocinenauss Bek Ha OpIOBUKCKHS TEpHOJ, XUPHAHTCKUSA, mpead okono 440 miH. T.
N3ue3BaHeTo w3riexaa € CTaHalo B JiBa umiylsca. [IbpBUSAT ce CBbp3Ba C JIEIHUKOBO-
€BCTaTUYHO cTajaHe Ha MOpckoTo paBHulle ¢hc /0—100 m, KOraTto JeACHUTIIUTE MOKPUBAT
pasnosnoxenara Ha FOxuusa nomoc ['onaana. 'osleMu mpocTpaHCTBa OT TPONUYHHUTE [0
CyOTpPONUYHUTE ENMUKOHTUHEHTAJIHU MOpEeTa, HU3MBIHM C KapOoHaTHM IuiathopMu U
pa3HooOpa3Ha OEHTOCHA W IJIAHKTOHHA (ayHa, ca W3JIO0XKEHM Ha cymara. MapruHajiHHUTe
AHOKCHYHU 30HU Ce HacHIaT ¢ Kuciaopo. Cien Ta3u mbpBa BbhJIHA HAa U3MHUpaHE IpoIb(TsIBa
€Ha T0-KOCMOIIOJINTHA ,,XUPHAHTCKA (hayHa, camo 3a Ja MPEeThPIH 3HAYUTEIHU 3aryou B
Kpas Ha 3aJIe[IIBaHeTO, KOraTo MOPCKOTO HHMBO CE€ € MOBHILWIO U IIeidanHaTta aHOKCHS €
Oma Bb3CTaHOBEHA.

U Bce mak ganu exoto ot TakoHCKaTa oporeHesa € JOCTUTHAJIO 10 HAIIMTE 3€MH U He
camo 110 Tax? KnumarsT Ha 3eMdAra ce oxiaaui npe3 OpaoBUKCKUS IEPUOJ, KOETO JTOBEJIO 10
XUPHAHTCKOTO 3ayiefsiBaHe. [loBHIIEHOTO W3BETpPSHE Ha CWJIMKATHU CKalld, CBBP3aHO C
oOpa3yBaHeTo Ha AmnanaynTe MO BpeMe Ha TakKoHCKaTa OpOTeHe3a, € MPEIOKEHO KaTo
MEXaHHU3bM 3a OPJIOBUKCKO 3anesBaHe. ChriacHo Tazu xumotesa, atMochepuust pCO, e
CIa/IHaJ MPEeIy U 10 BpeMe Ha HadamHUTe a3y Ha HapacTBAHETO Ha JieJeHATa MOKPUBKA, HO
CJIe]l TOBa Ce € MOBUIIMJI TOpajd HaMalleHOTO M3BeTpsiHE. B KpailHa cMeTka MapHUKOBUSAT
epekr Ha CO; mpeomonsBa edekTa Ha OXJAKIAAMIOTO aldeJ0 Ha TIAlWaTHUS Jied |
3alesBaHETO NPUKIIOUMIO0. Te3um ChOUTHS OCTaBAT OTIEYAaThK BBPXY pa3BUTHETO Ha
OpraHU3MHTE U MPUPOJIaTa HA CETUMEHTHHUTE MOCIJIEI0BATETHOCTH 110 CBETA.

B.4.5. bonueBa, U., Cauancku, B., Auapeesa, I1. 2020. I';io6annu ¢co0uTHS B pa3pe3u Ha
I'opuus /leon n Ha rpanunara Jleson/Kapoon (3anmagna bbvarapus). — Cnucanue na
bvnzapckomo zeonozuuecko opysycecmeo, 81, 3, 121-123.

Boncheva, 1., Sachanski, V., Andreeva, P. 2020. Global events in sections of the Upper
Devonian and Devonian/Carboniferous boundary interval (Western Bulgaria). — Review
of the Bulgarian geological society, 81, 3, 121-123.



KbcausaT neBon (372-359 muH. T.) € BpeMe Ha NMPOIBIDKUTENTHA HECTAOMITHOCT Ha KJIMMAaTa C
KaracTpo(aTHU CMYIICHHS B TJIO0QJHUTE MOPCKH €KOCHUCTEeMH Ha rpaHuiute Ha DpaH-
®amen (F/F) u Jleor—Kap6on (D/C). I'mobGanHoTo atmocdepHo chabpxkanue Ha CO; u
W3MEHEHHEeTO Ha KimMarta B cpennus [lanmeosoi, ocobeno B KbcHusi JleBoH, chBmajgaT c
rojeMu ChHOUTHA Ha H34Ye3BaHE HA OPraHU3MOBU TPYNU. AHOKCUYHUTE HUHTEpBAIU ca
JOKYMEHTUpPaHU B paMkuTe Ha croutnero Kellwasser 6mm3o no rpanunara na ®pan—Ddamven
(F/F), coournero Annulata BeB ®Pamena u cwOutuero Hangenberg 0am30 m0 rpanuiara
dawmen/Typue (D/C).

The Late Devonian (372-359 million AD) is a time of prolonged climate instability with
catastrophic disturbances to global marine ecosystems at the Frasnian—Famennian (F/F) and
Devonian—Carboniferous (D/C) boundaries. Global atmospheric CO, content and climate
change in the middle Paleozoic, especially in the Late Devonian, coincide with major events
of extinction of organism groups. Anoxic intervals were documented within the Kellwasser
event near the Frasnian/Famennian boundary (F/F), the Annulata event in Famennian and the
Hangenberg event near the Famennian/Tournaisian boundary (D/C).

B.4.6. bonueBa, U., Cauancku, B., Auapeesa, Il., Crouakona, T., l'eopruesa, M. 2021.
HNma gu B Bbiarapusi npeBapucKku JHUIWNTH ¢ eHAOreHeH npousxon?. — Cnucanue na
Buvncapckomo 2eonozuuecko opysyucecmeo, 82, 3, 99-101.

Boncheva, 1., Sachanskil, V., Andreeva, P., Stoylkova, T., Milena Georgieva, M. 2021.
Are there Pre-Variscan bedded cherts of endogenous origin in Bulgaria?. — Review of the
Bulgarian geological society,

IIpencraBeHn ca TEOXMMUYHHM U3CIEABAaHMS HA pPa3IMYHU MAJICO30MCKHM HMHTEPBAIH,
CbCTAaBEHM OT JMAWTH, pPasKpuBallM ce B 3amajgHaTa 4dacT Ha CpeaHoropckara 30Ha
(CanTapckara cBUTa; J0JHATA U CpeaHAaTa 4acT Ha KbTUHCKaTa CBUTA; Hal-JI0JHATA YacT Ha
[Tppuapckata cBura U TymOemikara cButa) u B Mopascko-Pononckara 30au (IleHKbOBCKHS
HaB/ak U BoHckaTa knumna). 3a 1a ce onpeneny Jajlu pasIudHUTe JUIUTHU UHTEPBAIU UMaT
XHAPOTEPMAIICH MPOU3XO0JI, OsXa W3MOJI3BAHU TPUBI'BIHU JUArpaMu Ha ChOTHOMIEHHUETO Al-
Fe-Mn. Huckoro cwappkanue Ha Fe B cpaBHeHue ¢ Al maBa ocHOBaHHE Ja c€ TBBPAM, Y€
[IPEABAPUICKUATE NAJICO30MCKU JTUAUTH B bbarapus He ca CBbpP3aHU C €HJOT€HHHU IIPOLIECH.

Geochemical studies of different Paleozoic intervals composed of bedded cherts, revealed in
the western parts of the Srednogorie zone (Saltar Fm; the lower and middle part of Katina Fm;
the lowest part of Parchar Fm, and Tumba Fm) and Morava-Rhodope zone (Penkyovtsi thrust
and Vonski klippe) are presented:. To determine whether the different bedded cherts intervals
are hydrothermally affected, triangular diagrams of the Al-Fe-Mn ratio were used. The low
content of Fe compared to Al gives grounds to claim that the Pre-Varisian Paleozoic bedded
cherts in Bulgaria are not associated with endogenous processes.

B.4.7. Georgiev, S., Sachanski, V., Andreeva, P., Kiselinov, K., Balkanska, E., Lakova, I.,
Tanatsiev, S. 2021. Paleogeographic position of the Ordovician rocks from the Svoge
Unit, Western Balkan — preliminary results. — Review of the Bulgarian geological society,
82, 3, 49-51.

I'eoprues, C., Cauancku, B., Auapeena, I1., Kuceaunos, X., bankancka, E., JlakoBa, U.,
TanaumeB, C. 2021. Ilaneoreorpadcka mnoO3UIHUA HA OPAOBHUIIKHTE CKAJM OT
CBoreHckaTa TEeKTOHCKa eIMHHMUA, 3anajdeH bajkaH — npeaBapuTe/JHH pe3yJTaTH. —
Cnucanue na bvnzapckomo zeonozuuecko opyscecmeo, 82, 3, 49-51.

Two sandstone samples from the upper and lower parts of the Ordovician succession of the
Svoge Unit were analyzed in order to determine their detrital zircon U-Pb age spectra using
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laser ablation inductively coupled plasma mass spectrometry (LA-ICP-MS). Multi-
dimensional scaling statistical technique allowed a reliable objective identification of the
potential source areas in North Africa and paleogeographic reconstructions were made. Both
samples indicate a close proximity to the Trans-Saharan Belt provenance, which is the most
probable source of the detrital component.

AHanu3upaHu ca JBe MpoOM OT MACHYHMK OT TOpHATAa W JOJHATA YacT Ha OpPJOBUKCKATa
nocienoBareHOCT B CBOreHckaTa eIMHMIATA, 3a Aa ce onpeaessT texuure U-Pb Bb3pacToBu
CIEKTPH Ha JCTPUTHHUS IMPKOH C TOMOINTA Ha Jia3epHa abiaius ¢ WHIYKTUBHO CBBp3aHa
miasmMena Maccrnektpomerpus (LA-ICP-MS). Cratuctuueckata TeXHHUKa ¢ MHOTOHM3MEPHO
MarabupaHe MO3BOJIM HAJICKAHA WACHTU(DUKAIIMS HA MMOTCHIIMATHUTE U3TOYHUIN B CeBepHa
Adpuka u ca HampaBeHH majeoreorpapcku pekoHCTpykiuu. M nBere mpobu mokasBar
HernocpeacTBeHa 6im3oct 10 TpaHccaxapcKus MOsC, KOMTO € Hal-BEepOSTHUAT M3TOYHHK Ha
JNETPUTHUS KOMIIOHEHT.

B.4.8. Georgiev, S., Sachanski, V., Andreeva, P., Kiselinov, K., Balkanska, E., Lakova, I.,
Tanatsiev, S. 2022. Trans-Saharan Belt provenance: a potential source for the
Ordovician succession of the Balkan Terrane (Svoge Unit) — clues from LA-ICP-MS
detrital zircon dating analysis. — Comptes rendus de I’Académie bulgare des Sciences, 75,
2, 234-247.

I'eoprues, C., Cauancku, B., Auapeena, I1., Kucenunos, X., baakancka, E., JlakoBa, U.,
Tananues, C. 2022. TpaHccaxapcKu Nmosic: MOTEHI[HAJTEH M3TOYHHK 32 OPJIOBHKCKATA
nocjenoBaTeHocT Ha bankanckus Tepen (CBorecka equnuia) — yauku ot LA-ICP-MS
aHaJIN3 32 IaTHpPaHe HA 1eTPUTHU uupkouu. — Jaxknaou BAH, 75, 2, 234-247

Two samples from the upper and lower part of the Ordovician succession of Svoge Unit were
analyzed in order to determine their detrital zircon U-Pb age spectra using laser ablation
inductively coupled plasma mass spectrometry (LA-ICP-MS). One sample was collected from
the Hirnantian diamictites of the Sirman Formation. The other sample is a middle Darriwilian
quartzarenites from the lower half of the Grohoten Formation. Additionally,
micropetrographic studies were performed. They are composed predominantly of detrital
monocrystalline quartz grains and only sporadically presented feldspar grains, muscovite
flakes and single rock fragments. The heavy mineral assemblages are also characterized
mostly by detrital zircon. As suggested from previous studies of the Hirnantian glaciomarine
deposits of Sirman Formation, the provenance of siliciclastic material was most probably
associated with sedimentary recycling of mature sands deposited across the North Gondwana
Platform. Multi-dimensional scaling statistical technique allowed a reliable objective
identification of the potential source areas in Northern Africa and palaeogeographic
reconstructions were made. Both samples are close to the Trans-Saharan Belt provenance,
which is the most probable source for the detrital component. Our data support the idea
proposed by previous researchers that the present-day position of some of these terranes
implies significant dextral strike-slip displacement, probably due to the movement on the
Pangea megashear during the Carboniferous and Permian.

AHanu3upaHu ca IBe MPOoOH OT TOPHATA U JJOJHATA YacT Ha OPJIOBUKCKATA MOCIIEIOBATEITHOCT
B CBoreHckara eauHuIA, 3a na ce ompenensat TexHute U-Pb BB3pacTOBM CHeKkTpu Ha
ACTPUTHUA THUPKOH C MOMOIITAa Ha JIa3CpHa a6nau1/1;1 C MHAYKTUBHO CBbBpP3dHa IJIa3MCHA
Maccriektpometpus (LA-ICP-MS). EqnaTta npo6a € B3eTa OT XMPHAHTCKUTE JUAMUKTUTH Ha
Cupmanckarta cBurta. [[pyrara mpoba € cpeaHO NapUBHICKH KBApLUAPCHHTH OT JIOJIHATA
nojsoBuHa Ha ['poxoreHckara cBuTa. OCBEH TOBa ca M3BBHPIIEHH MHUKpoHeTporpadcku
n3cienBanys. Te ca CbCTaBEHU NMPEIUMHO OT IETPUTHU MOHOKPHUCTAJIIHA KBApLIOBU 3bpHA U
caMO CHOpaJWYHO MPEACTaBEHH 3bpHAa OT (PENAlINaT, MyCKOBUTHHU JIIOCIIH M €AMHUYHU
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CKaJmHU (parMeHTH. TeXKUTe MUHEpaJHU TPYNHU CHIIO C€ XapaKTepu3upar MNpPeAUMHO C
neTpuTHU LMpKoHU. KakTo ce mpenmosara OT NPEAMIIHU NPOYYBAHUS HA XUPHAHTCKUTE
JIEJHUKOBH oTiaranus Ha CupMaHCKaTa CBUTA, IPOU3XOABT HA CHIIMIIMKIACTUYHMS MaTepUal
Hal-BEPOSITHO € CBBP3aH ChC CEAUMEHTHO PELUKIMPAHE HA 3pPENH ISCHIH, OTIO0KEHU BbPXY
CeBepro [lonmBanckara turargopmara. CTaTUCTHYECKAaTa TEXHHKA C MHOTOMEPHO
MaiabupaHe MO3BOJIM HAJIEK/IHA OOCKTHBHA UICHTU(UKAIUS HA OTEHIIMATHUTE U3TOYHUIIH
B CeBepHa Adpuka u 0sxa HampaBeHU mnayieoreorpadcku pekoHCTpyKiuu. M nBete mpobu
MoKa3BaT HermocpeacTBeHa Onu3ocT 10 TpaHccaxapckusi MOAC, KOHTO € Hal-BepOATHUST
M3TOYHUK Ha JETPUTHUS KOMIOHEHT. Hammre AaHHM MOAKpENsAT HUIeATa, NPEIIOoKEeHa OT
IIPEIMIIHA U3CIEA0BATENM, Y€ JHEIIHOTO MOJI0KEHUE HA HAKOM OT T€3M TEPEHU Mpeirosara
3HAYUTENIHO JSICHO OTCEIHO M3MECTBaHe, Mo Meracpss3BaHeTo Ha [lanres mpes KapGona u
ITepma.

B.4.9. Boncheva, I., Andreeva, P., Sachanski, V. 2022. Geochemistry and depositional
settings of Paleozoic cherts from western Bulgaria: preliminary results. — Review of the
Bulgarian geological society, 83, 3, 141-144.

bonueBa, WU., AnapeeBa, II., Cauancku, B. 2022. T'eoxumuss u OOCTAHOBKH Ha
oOpasyBaHe Ha IMAJIE030MCKM CHJIMLOMTH OT 3anaagHa bbarapusi: npeaBapuTeTHU
pesyaratu. — Cnucanue na bvnzapckomo zeonozuuecko opyycecmeo, 83, 3, 141-144,

Paleozoic (Silurian and Devonian) cherts from Western Bulgaria occur in three tectonic units:
Svoge, Lyubash-Golo Bardo and Morava. The SiO, content in these rocks varies from
76.06% to 96.02%. The silica source and depositional settings of the cherts have been
interpreted based on the received geochemical major element data. The calculated
Si/(Si+Fe+Al+Ca) ratio and Al-Fe—Mn diagram plotting at non-hydrothermal field suggest
that most of silica in the cherts is biogenic or both biogenic and terrigenous in origin. On the
other hand, all studied siliceous samples plot into the field of the continental margin sediment
environments on the Fe,O3/TiO, vs. Al,Os/(Al,O3+Fe,O3) diagram. The calculated
MnO/TiO; ratio also indicates deposition in continental shelf or slope environments.

[Taneo3oiickute (CHIIYpCKM W JACBOHCKM) JTUAUTH OT 3amagHa bbeiarapust ce cpemat B Tpu
TeKTOHCKM enuHuIM: CBoreHcka, Jlrobamko-I'ono0bspacka u Mopasecka. Chabp:KaHHETO Ha
SiO; B Te3u ckamm Bapupa oT 76,06% 1o 96,02%. V3TOYHUKBT HAa CHIMIUMCB JAHOKCUI U
yCIIOBUSITA 3a OTJIaraHE Ha JIMJIWTUTE Ca WHTEPHPETUPAHH Bb3 OCHOBA Ha IMOJYYCHUTE
T€OXMMHUYHU JJAaHHU 32 OCHOBHHUTE eleMeHT. M3uncnenoro croTHomenue Si/(Si+Fe+Al+Ca) u
Al-Fe-Mn nuarpama mnpeamoJyiarat, 4e MO-TOJIIMaTa 4YacT OT CHIIMIMEBHS JUOKCHI B
JUAUTUTE € OMOreHeH WIM KaKTO OMOTreHeH, Taka M TepureHeH mo mpousxon. Ot gpyra
CTpaHa, BCMYKH H3CJICBAHU MPOOHM MOMAJaT B MOJETO HA KOHTHHEHTAIHA CEIMMEHTAITUS
cboOpasno  muarpamara  Fe,O3/TiO, copsamo  AlbOs/(Al,O3+Fey03).  HzumcineHoTO
cpoTHOmeHne MnO/TiO; chII0 MOKa3Ba OTJIara€e B Cpeiyd Ha KOHTHHEHTAJICH mend uiu
CKJIOH.

B.4.10. Hikov, A., Stefanova, E., Sachanski, V., Milakovska, Z., Stavrev, M., Kuzmanov,
K., Chavdarova, S., Georgiev, S. 2022. Manganese carbonate minerals and their
alternation produkts in Silurian metalliferous nodules from the region of Asaritsa peak,
West Balkan Mountain. — Review of the Bulgarian geological society, 83, 3, 97-100.

XwukoB, A., CredanoBa, E., Cauanckn, B., Muiaakoscka, 3., CraBpes, M., Ky3manos, K.,
Yasnaposa, C., I'eoprues, C. 2022. MaHrasHoBu Kap0OHATHM MUHEPAJIH U MPOAYKTH HA
TAXHATA MPOMSIHA B CWIYPCKH METAJOHOCHH KOHKpeluH OT pailoHa HA Bp. Acapuua,

3anaana Crapa ninanuna. — Cnucanue na bvazapckomo zeonozuuecko opyscecmeo, 83, 3,
97-100.



The studied Silurian nodules have hard light cores and dark shells. The cores consist of quartz
with disseminated zonal carbonate mineral and pyrite. Zones in the carbonate have a variable
composition from Mn-containing siderite, ankerite and dolomite to mixed Fe-Mn carbonate
and Fe-containing rhodochrosite. The nodule shells are composed of quartz, chlorite, sericite,
goethite, Mn-Fe oxyhydroxides and siderite. Fe-Mn oxyhydroxides in the nodule shells are
formed due to an alteration of the carbonate minerals and inherited their composition. The
formation of the nodules with Fe- and Mn-carbonates is related to diagenetic processes under
reducing conditions of low Eh and high pH values. Later, carbonate minerals were altered into
Fe-Mn oxyhydroxides. These alteration changes can be related to the influence of later
magmatic activity in the area. An example of this activity is the presence of an igneous bodies
established on both sides of the section.

W3cnenBanute CHITypCKH KOHKPELMH UMAT TBBPJU CBETIH sIpa U ThMHU OOBHUBKH. Sipara ce
CBCTOSIT OT KBapll C pa3lNpbCHATU 30HAJEH KapOOHAaTeH MHUHEpal U NHUPHUT. 30HUTE B
KapOoHaTa MMaT NPOMEHJIMB ChCTaB OT Mn-ChABPKAIl CUIACPUT, AaHKEPUT M JOJIOMHUT [0
cmecen Fe-Mn kapOonat m Fe-chabpixkany pomoxpo3uT. OOBHBKHTE Ha KOHKDPEIMHTE ca
CBhCTABEHM OT KBapll, XJOPUT, CEPULIUT, TbOTUT, Mn-Fe okcuxuapokcunu u cugepur. Fe-Mn
OKCUXHMJPOKCHUIUTE B OOBMBKUTE Ha KOHKpeIMHUTe ce oOpa3yBaT IOpaaud IpOMsHA Ha
KapOOHATHUTE MUHEPAIH U HacleAsBaT TeXHus cberaB. OOpa3yBaHeTo Ha KOHKpeluu ¢ Fe- u
Mn-kapOoHaTH € CBBbpP3aHO C AMAreHeTHYHH MPOLECH NMPH PEAYKIHMOHHHU YCJIOBHUS Ha HUCKHU
Eh u Bucoku croitnoctu Ha pH. Ilo-kbCcHO KapOOHATHUTE MUHEpaJU ca poMeHeHu B Fe-Mn
OKCUXHMJpOKCHAW. Te3n mpoMeHH B MoraTr Aa ObJaT CBBP3aHU C BIMSHUETO Ha MO-KbCHA
MarMaThyHa JIeWHOCT B paiioHa. IIpumep 3a Tasu QEHHOCT € HaJIMYMETO Ha MarMeHu Tela,
YCTaHOBEHU OT JBETE CTPaHM Ha pa3pesa.

I'.7.1. Bedi, Y., Vasilev, E., Dabovski, Ch., Ergen, A., Okuyucu, C., Dogan, A., Tekin,
U.K., Ivanova, D., Boncheva, 1., Lakova, 1., Sachanski, V., Kuscu, I., Tuncay, E.,
Demiray, D.G., Soycan, H., Gonciioglu, M.C. 2013. New age data from the
tectonostratigraphic units of the Istranca “Massif” in NW Turkey: a correlation with SE
Bulgaria. — Geologica Carpathica, 64, 4, 255-277.

benn, 5., Bacunes, E., laboBcku, X., Epren, A., Oxywouy, k., loan, A., Texkun, ¥Y.K,,
HNBanoBa, /I., bonueBa, U., JlakoBa, U., Cauancku, B., Kymuy, WU., Tynmxkaii, E.,
Hemupaii, I.I'., Coiixxkan, X., I'sonuyooay, M.Y. 2013. HoBu naHHM 3a BB3pacT OT
TeKTOHOCTpaTurpackute eaunuuu Ha Crpanmkanckuss macuB B CeBepo3amajaHa
Typuus: kopeamus ¢ FOrousrouna buarapus. — Geologica Carpathica, 64, 4, 255-277.

The Istranca Crystalline Complex in NW Anatolia and SE Bulgaria includes structural units
that differ in lithostratigraphy, metamorphism, age and structural position. They are
collectively named as the “Istranca nappes” comprising from bottom to top the Sarpdere,
Mahyadag and Dogankdy Nappes. The Sarpdere Nappe consists of Lower Triassic arkosic
metasandstones with slate interlayers, followed by Middle to Upper Triassic carbonates and
an alternation of Upper Triassic clastics and carbonates. The Mahyadag Nappe comprises a
low-grade metamorphic Late Paleozoic—Triassic carbonate-siliciclastic sedimentary
succession. The Dogankdy Nappe includes Precambrian?—Paleozoic metasediments, intruded
by Late Carboniferous-Early Permian calc-alkaline granitoids. Its Triassic cover
comprisesmetaclastics and metacarbonates. The Istranca nappes were juxtaposed at the end of
the Triassic and transgressively covered by Lower Jurassic coarse clastics, followed above by
Middle to Late Jurassic carbonates, black shales and carbonate-siliciclastic sedimentary
succession. The phosphate concretions in black shales yielded radiolarian assemblages
indicating Late Bajocian—Early Bathonian, Early Bathonian and Early Kimmeridgian ages.
These nappes and their Jurassic cover are unconformably overlain by the Cenomanian—



Santonian volcano-sedimentary successions intruded by Santonian—-Campanian Derekdy-
Demirkdy intrusive suite.

CrpanmkaHckusiT KpuctaduHeH komrmuieke B C3 Amnatomuss u FOromsrouna bwarapus
BKIIIOUBA CTPYKTYPHH EIWHHIIM, KOWTO C€ pa3jiudaBaT [0 JHUTOCTpaTturpadus,
MeTaMop(hu3bM, Bb3PaCT U CTPYKTYpHO mnosioxkenue. Te ce Hapuyar o61io ,,CTpaHakaHCKU
HaBjalM W BKJIKOYBAT OTHOJy Harope Hasinauure Capnaepe, Maxuagaa u J[00aHKBOM.
HapnaxsT Capnjzepe ce cbCTOM OT JOJHOTPUACKH aPKO3HHM METAIIChYHUIM, MPOCIOEHU OT
IIMCTH, MOCIIEIBAHU OT CPEJIHO- JI0 TOPHOTPUACKH KapOOHATH M pelyBaHe Ha TOPHOTPUACKH
KJIACTUYHU U KapOoHaTuHU ceauMmeHTH. HapnmaksT Maxmagaa BKIIIOYBA HHUCKOCTETICHHA
MeTaMop(Ha KBCHOMAJICO30HCKO—TpUacka KapOOHATHO-CHIIMIIMKIACTUYHA CEIUMEHTHA
nocienoBarenHocT. HaBmakbr  J[ooaHKbOW ~ BKJIIOYBA  JIOKaMOPUHCKO—TIAJIC030MCKU
METAaCeUMEHTH, TMPOLENeHH OT KbCHOKAPOOHCKU—PAHHONEPMCKH  KaJlMEBO-aJIKAIHU
rpanuTouau. HeroBara Tpuacka TOKpHBKAa BKIIIOYBA METAKJIACTH M MeTakapOOHATH.
CrpanmKkaHCKUTE HaBIalHU ca ce (opMupasv B Kpas Ha Tpraca v ca TpaHCTPECHUBHO TIOKPUTH
or rpyou kmactu Ha Jlomnata lOpa, mocineaBaHM OT CpPEIHOIOPCKH J10 TOPHOIOPCKHU
KapOoHaTH, YepHU  apTWwINTH W KapOOHATHO-CWIMIMKIACTHYHA  CEJUMEHTHA
nocnenoBareaHocT. DochaTHUTE KOHKPEIMH B YEPHUTE apTUINTH ChABPXKAT paguoIapuiHu
aHcaMmOuii, MHAMKHUpam KbceH bailoc—panen bat, panen bat u panen Kumepumx. Tesu
HaBJlali M TIXHATa IOpCKa IOKPHMBKAa Ca HECHIJIACYBAHO IIOKPUTH OT LEHOMAaHCKO—
CAHTOHCKHMTE BYJIKAHO-CEJUMEHTHHU IIOCJIEOBATEIHOCTH, IPOLENEHN OT CAHTOHCKO—
KaMITaHCKaTa UHTPY3us [lepexpo-JleMupknbo.

I'.7.2. Gonciioglu, M.C., Sachanski, V., Gutiérrez-Marco, J.C., Okuyucu, C. 2014.
Ordovician graptolites from the basal part of the Palaeozoic transgressive sequence in
the Karadere area, Zonguldak Terrane, NW Turkey. — Estonian Journal of Earth
Sciences, 63, 4, 227-232.

I'vonuyooay, M.Y., Cauancku, B., I'yruepe3-Mapko, X.K., Oxywuy, J[Ix. 2014,
OpaoBHKCKH TrpanToJIMTH OT OCHOBaTa Ha MAje030HCKATA TPaHCIPeCHMBHA
nocjeoBareJHOcT B paiioHa Ha Kapangepe, 3onryiagakcku tepeH, CeBepo3amagHa
Typuus. — Estonian Journal of Earth Sciences, 63, 4, 227-232.

The Karadere area to the east of Safranbolu in NW Anatolia is one of the very few localities
in Turkey where the contact between the Cadomian basement and the Lower Palaeozoic
transgressive succession is well exposed. The Ordovician graptolite Rhabdinopora
flabelliformis (Eichwald) ssp. was found in the basal part of the Bakacak Formation,
indicating an Early to early Late Tremadocian age for the beginning of the Palaeozoic
transgression in the Zonguldak terrane. A few metres above this occurrence, another horizon
contains Paradelograptus cf. antiquus (T. S. Hall), which mainly ranges into the Late
Tremadocian. Higher up in the Ordovician succession, a new graptolite bed confirms an early
Darriwilian (Dw1l) age for the middle part of the Karadere Formation with the occurrence of
the biozonal index Levisograptus austrodentatus (Harris & Keble) and the first record of
Tetragraptus cor (Strandmark) in the area. The palaeobiogeographic distribution of these
Karadere fossils is in agreement with a peri-Gondwanan affinity of the Zonguldak Terrane of
the Pontides, NW Anatolia, during the Early—Middle Ordovician.

PaiionsT Kapanepe Ha nzrok ot Cadppanboray B C3 AHaTonus € eJHO OT MAJIKOTO HAaXOAMIIa
B Typuusi, KbAETO KOHTAKTHT MEXAYy KaJOMCKHS (QYyHIaMEHT U JOJHOIajeo30HcKaTa
TPAHCTPECHBHA  IIOCIEAOBATETHOCT € J00pe pa3kpuT. OpAOBUKCKUAT  TPanTOIUT
Rhabdinopora flabelliformis (Eichwald) ssp. € OTKpUT B OCHOBHaTa YacT Ha CBHUTara
bakakak, KoeTo MOKa3Ba paHHA /10 paHHa KbCHAa TPEMaJOKCKa BB3PACT 3a HAYAJIOTO Ha
najyieo3oicKkara TpaHCrpecusi B 3OHTYJJIAKCKUA TepeH. HsKolko mMeTpa HaJl TOBa HUBO €
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ycranoBen Paradelograptus cf. antiquus (T. S. Hall), koiito ce cpema rilaBHO B TOPHHS
Tpemanok. Ilo-Harope B OpAOBHUKCKAaTa MOCIEAOBATEIIHOCT, HOBO T'PANTOJUTHO HHUBO
MOTBBPIKIaBa paHHO napuBuicka (Dwl) Bb3pacT 3a cpennara dact Ha cButata Kapamepe c
nosiBata Ha 3oHaynHus Bua Levisograptus austrodentatus (Harris & Keble) u mbpBaTa Haxozka
Ha Tetragraptus cor (Strandmark) B paiiona. ITarmeobuoreorpadckoTo pasnpocTpaHeHHE Ha
Te3n BKaMmeHenoctu oT Kapamepe e B chriacue ¢ mepu-loHnBaHCKHs apUHHUTET Ha
3onrynnakckus tepeH Ha [lontuaure, C3 AHaronusa, mo Bpeme Ha Pannuga m Cpeanus
OpnaoBuk.

I'.7.3. Sachanski, V., Kozlu, H., Gonciioglu, M.C. 2015. Thuringian affinity of the
Silurian-Lower Devonian succession from the Eastern Taurus, Turkey. — Turkish
Journal of Earth Sciences, 24, 303-324.

Cauancku, B., Ko3ay, X., I'bonuyooay, M. Y. 2015. TropuHrcku apMHUTET HA CHIIYPCKO-
A0JIHOEBOHCKATa mocenoBareaHoct or HM3rounure Taspuaum, Typuusi. — Turkish
Journal of Earth Sciences, 24, 303-324.

The Silurian-Lower Devonian succession in the Degirmentas-Halevikdere section (E
Taurides) shows considerable lithostratigraphic similarities to the three-partite subdivision,
initially documented in the same stratigraphic interval in Saxo-Thuringia and later in other
peri-Gondwanan terrains. The Llandovery—Wenlockian part of the studied section (ca. 40 m)
is characterized by black graptolitic shales. The Llandoverian part is dominated by radiolarian
ribbon cherts (ca. 20 m). The Rhuddanian Akidograptus ascensus, Parakidograptus
acuminatus, and Cystograptus vesiculosus biozones have been recognized in its lower part,
while in the upper part of the succession, the lowermost Telychian Rastrites linnaei Biozone
has been documented. The Telychian Spirograptus turriculatus and Streptograptus crispus
biozones, as well as the Sheinwoodian Cyrtograptus rigidus/Monograptus belophorus
Biozone, have been identified within a black shale succession. Graptolites of the Homerian
(Colonograptus deubeli + Col. praedeubeli and Col. ludensis biozones) are only found in the
Pekmezkoy and Gurlesen areas, in the black shales, immediately before the first ocher-
colored limestone, which is characteristic for the Ockerkalk Formation in the Thuringian
facies. The dominantly ocher-colored shale-limestone alternation in the Degirmentas-
Halevikdere section is ca. 50 m in thickness. The lower Ludlowian part is enriched by
nautiloids, while in the Pridolian part crinoids are abundant. It is covered by 60-m-thick black
shales and siltstones, corresponding to the Upper Graptolite Shale Formation in the
Thuringian. The Silurian—Devonian boundary is located in the lower part of this unit on the
basis of lobolith findings. The depositional model proposed here accounts for the migration of
the considered peri-Gondwana terrains from high to low paleogeographic latitudes that has
triggered changes not only in the ocean water thermohaline circulation but also in the wind-
driven downwelling or upwelling systems. These changes are responsible for the progressive
transition from an oxic regime to an anoxic one in the deep oceanic depositional environments
(outer continental shelf, slope, and ocean basin settings) and the deposition of light or dark
sediments there.

CunypcKko-I0JIHOICBOHCKATa TOCIEAOBATEIHOCT B paspesa JleeupmeHrai-XeleBUKaAEepe
(U3tounn TaBpuan) MoOKa3Ba 3HAYMTEIHH JIMTOCTPATHIPAPCKH CXOJACTBA C TPHUCTPAHHOTO
NOJpa3iesieHue, MbPBOHAYAIHO JOKYMEHTHPAHO B ChIIMA cTpaTUrpadcku narepsan B Cakco-
TropuHrus u Mo-KbCHO B JIpyru nepu-I'onaBaHCKU TepeHu. JlaH1oBepr—yeHIOKCKaTa 4yacT OT
n3cieaBaHus ydacTbK (okoso 40 m) ce XapakTepusupa C YEpHHU IpalTOJIUTHU ApPTUIMUTH.
JlannoBepckara yact € AoMuHHMpaHa oT JUauTH (okono 20 m). Pymanckure Owmo30HM
Akidograptus ascensus, Parakidograptus acuminatus u Cystograptus vesiculosus ca
pasno3HaTH B JOJIHATa MY 4acT, JOKAaToO B TrOopHaTa YacT Ha I[OCJEOBATETHOCTTA €
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JOKYMEHTHpaHa Hai-JoJIHaTa Teianmdka Owo3oHa — Rastrites linnaei. Tennukure GHO30HH
Spirograptus turriculatus u Streptograptus crispus, kakTo u mIeHHYyyjAcKata OHO30HA
Cyrtograptus  rigidus/Monograptus  belophorus ca  waeHTHduIMpann B eaHa
MOCJIEZIOBATEIHOCT OT YepHH apruwiuti. Xomepcku rpanromurute (Colonograptus deubeli +
Col. praedeubeli u Col. ludensis 6uo3onn) ce Hamupar camo B paiioHuTe IlekMe3KkbO H
['ypnewieH, B 4epHUTE IIUCTH, HEMOCPEACTBEHO IIPEAM I'bPBUS BAapOBHMK C LBAT Ha 0Xpa,
KOWTO € XxapakTepeH 3a cButata OKepKajk B TIOpUHICKH danuec. PeayBaHeTo Ha apruiIuTH 1
BapOBHUIIM C TIpeodiagaBall BT Ha oxpa B paspesa Jleenpmenrami-XeneBukaepe € okoso 50
m nebenuHa. JlonHaTa JMyJIOBCKa 4acT € oborareHa ¢ HayTHJIOHWIHU, JOKAaTO B MpHUA0JICKaTa
yacT KpHHOMIUTE ca M300miHu. [IokprBa ce OT YepHU aprWwiMTH U aJeBPOJIUTH C JebennHa
60 m, cboTBeTCTBaIIM HAa ['OpHAaTa rpanTONMTOBO apruiuTHa cBuTa B TropuHrus. ['panunara
Cunyp/JleBoH € pa3mnojokeHa B JAOJHATA YacT HA Ta3W €IUHHIA Bb3 OCHOBA Ha HAXOJKH OT
no0onutu. MonenbT Ha OTiaraHe, NpeiokKeH TyK, OTYMTAa MUTpALMITa Ha pas3riekIaHUTe
TepeHn OKojo ['OHJBaHA OT BHCOKM KbM HHCKH Taneoreorpadcku IMIMPUHHU, KOETO €
MPeIM3BUKAIO MPOMEHH HE CaMO B TEpPMOXaJIMHHATA LUPKYJIAlUs Ha OKeaHcKaTa BOJAA, HO
CbIIO0 U B 3aABMXXBAHUTC OT BAThpa CUCTCMHU Ha NAYHBCUJIIMHI UJINU BIIBCJIHWUHT . Tes3n IMPpOMCHHA
ca OTrOBOPHHU 3a MpPEX0/a OT KHUCIOPOAEH PEKUM KbM aHOKCHUYEH B JABJIOOKUTE OKEaHCKU
cpenu (BHHIIIEH KOHTHHEHTAJIEH Iel(), CKJIOH U IBIOOK OKEAHCKHUs OaceiiH) U OTJIaraHeTO Ha
CBETJIM WIH ThMHU CEIUMEHTH TaM.

I'.7.4. Sachanski, V. 2015. The Silurian in the West Balkan Mts. (Svoge Unit,
Srednogorie Zone) — 110 years later. — Geologica Balcanica, 44, 1-3, 3-15.

Cauancku, B. 2015. CunypsT B 3anaanus bankan (CBorencka equnnna, CpeaHoropcko
30Ha) — 110 roguau mo-kacHo. — Geologica Balcanica, 44, 1-3, 3-15.

Earliest studies on the Silurian System in Bulgaria are associated with the names of Dimitar
Allahverdzhiev and Stefan Bonchev. Allahverdzhiev was the first to find Silurian graptolites
in this country. His specimens are housed in the Laboratory of Geocollections of the
Geological Institute (Bulgarian Academy of Sciences). Bonchev laid the foundations of the
lithostratigraphic subdivision of Palaeozoic sediments in the West Balkan Mts. by
distinguishing all their lithologic variations. In terms of regional tectonic zonation, the study
area is a part of a first-rank Late Alpine unit, the Srednogorie Zone, represented by the Svoge
Unit. The lithostratigraphy of the Palaeozoic marine successions in the Svoge Unit consists of
nine formal units (Grohoten, Tseretsel, Sirman, Saltar, Mala Reka, Yabukov Dol, Ogradishte,
Romcha and Katina formations) and one informal unit (silty-clayey metaformation). Their
distribution is illustrated in a geologic map. The biostratigraphic subdivision of the Silurian
System in Bulgaria is based on graptolites. Herein, the latest two “standard” zonal schemes
are shown: the Generalized graptolite zonation and the Graptolite zonation for the peri-
Gondwana (Europe). About 25% of these graptolite zones have not yet been recognized in
Bulgaria; the extent of the others is plotted against a generalized section of the Silurian
System for the region.

Hait-pannuTte wuscienBaHus BbpPXy CuiIypuiickata cucteMa B bbiarapus ce cBbp3BaT ¢
umenara Ha Jumurep AnnaxsepmxueB U Credan boHueB. AsiaxBepKHUeB MPHB OTKPUBA
CHJIypCKM TpanToyJuTH y Hac. HeroBum exkseMIuisipu ce cbXpaHsaBaT B jabopaTopusara IO
reokosjekiuu Ha ['eomormdeckuss uHCTUTYT (bbirapcka akagemuss Ha Haykurte). boHueB
1ojiara OCHOBUTE Ha JIUTOCTPATUrpa)CKOTO MOJApa3AeIeHUEe Ha MaJe030iCKUTE CEIUMEHTHU B
3anagHa Crapa MIaHMHA, KaTO pasrpaHMyYaBa BCUUKM TEXHU JIUTOJOXKKM Bapuauuu. OT
rJIeJHa TOYKA Ha PETHMOHAJIHATA TEKTOHCKA 30HAJIHOCT, M3CJIeJBaHATa TEPUTOPHUSA € 4acT OT
II'BPBOCTENIEHHA KbCHOANINUICKAa enuHuna — CpenHoropckara 30HA, MPEACTaBEHA OT
CBoreHnckara €JIMHUIIA. Jlutoctpaturpadusita Ha MaJICO30MCKUTE MOPCKH
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nocnefoBarenHoctd B CBOreHckaTta CBUTa €€ CbCTOM OT JeBeT cBUTH (I'poxoTeHcka,
Llepeuencka, Cupmancka, Canrapcka, Manopeuka, S0ykoBmoncka, OrpaauineHcka,
Pomuancka wu KpTuHCKa) W emHa 3aapyra (aJeBpUTOBO-TIIMHECTA METa3aapyra).
PasnpenenenneTo uM € moka3zaHO Ha reosiokka kapra. buoctparurpadcekoro moapasaeneHue
Ha Cuiypuiickata cucteMa B bbarapus ce ocHOBaBa Ha rpantoiuTute. Tyk ca moka3aHu
MOCIIETHUTE JBE ,,CTAHTAPTHU 30HANHU cxeMu: OO00OIIeHaTa TPaNTONMTHA 30HAIHOCT U
I'panTonuTtHataa 30HanHOCT 3a nepu-I'onasana (EBpomna). Okosno 25% ot Te3u rpantoinuTHu
30HHU BCE OIIE HE ca pa3lo3HaTH B bbiarapus; Kkaro KopejanusTa Ha OCTAHAJIUTE € HallpaBeHa
cpsamo o0o0meH pa3pes Ha CuinypuiickaTa cucTeMa 3a peruoHa.

I'.7.5. bonueBa, U., Cauancku, B. 2016. HoBu naHHu 32 BBb3pacTra Ha CKAJHUTE OT
PuszoBckusi ajmoxton (MopaBcka eaumnuua) npu c. Crpaganoso, Krocrenamicko. —
Cnucanue na bvncapckomo zeonozuuecko opysycecmeo, 77, 1-3, 19-25.

Boncheva, 1., Valeri Sachanskil, V. 2016. New data on the age of the rocks of Rizovtsi
allochthone (Moravian Unit) at Stradalovo village, Kyustendil district. — Review of the
Bulgarian geological society, 77, 1-3, 19-25.

N3cnenBanu ca majaeo30MCKUTE CEAMMEHTH U HUCKOMETaMOp(GHHU TocieIoBaTeTHOCTH. Te ce
paskpuBar B perroHa Ha p. Enemrnuna, Ha rpanunara mexay OcoroBcka u BnaxuHa riaHnHa
— obOmacrra IlusHenn B okomHocTtuTe Ha ¢. CTpaganioBo. OT CTPYKTypHa TJIEIHA TOYKA TE
U3rpaxaaT PU30BCKUS alOXTOH, KOWTO € ChCTaBHA YacCT OT €IWH KOMIUIEKCEH aJIOXTOH B
pamkute Ha MopaBcko-Pogornckara 30Ha — MopaBcka euHuIAa. Y CTaHOBEHA € KOHOJOHTHA
(dayHa, KOSTO WMHIUKUpA NPUCHCTBHETO Ha ropHa rhenana sona—monna linguiformis 3zona
(Haiti-roper @PpaHCKHU eTax). XapaKTEepPHUTE KOHOJOHTHH TAaKCOHHM B KBCHO (QpaHCKaTa
OMo3aHATHOCT ca JoMuUHHpaHu oT BumoBe Ha Palmatolepis, Polygnathus u Ancyrodella.
buodarmecu kato ycranoBenust Tyk palmatolepid-polygnathid, kakTo 1 TBJIHOTO OTCHCTBHE
Ha BU0BE OT poj Icriodus ca mHAMKATOpP 32 IBJIOOKOBOJHA 0OCaTaHOBKA HAa CEIUMEHTAIIHS.
YcraHoBeHHTE JaHHU 3a ()paHCKa BB3pACT HA CKaJUTE, M3rPaKIanid PHU30BCKUS alOXTOH,
KAaKTO ¥ BH3 OCHOBA crenu(dukaTa B TUTOJOTHATA U 3HAYUTEIIHATA TEKTOHCKATa MpepadoTKa
MOKa3BaT, Y€ B JUTOCTPATUTPAPCKO OTHOIICHUE € IMO-yJayHO TE€3W CKAJIM Jla CE PasriekaarT
kato KoCOBCKM MeTaceJMMEHTH.

Paleozoic sediments and low metamorphic sequences are studied

They are cropping out in the region of the Eleshnitsa river at the border between Osogovo and
Vlahina mountains — in the Piyanets region just to the village of Stradalovo. From structural
point of view they build the Rizovtsi allochthone which is an integral part of the Moravian
unit — a complex allochthone within the Moravian-Rhodope zone. The available data for
Frasnian age of the rocks composing Rizovtsi allochthone, as well as these on the specifics in
lithology and significant tectonic processing, show that in lithostratigraphic terms are more
appropriate these rocks to be related to Kosovo metasediments. The established conodont
fauna indicates the presence of upper rhenana zone — lower linguiformis zone (upermost
Frasnian). Conodont characteristic taxa in Late Frasnian biozonation are dominated by species
of Palmatolepis, Polygnathus and Ancyrodella. The established biofacies palmatolepid-
polygnathid, and the complete absence of species of Icriodus are indicators for deep water
sedimentation. The established data on the Frasnian age of the rocks that make up the Rizovo
allochthon, as well as based on the specifics in the lithology and the significant tectonic
reworking, show that, lithostratigraphically, it is more appropriate to consider these rocks as
Kosovo metasediments.

I'.7.6. Sachanski, V. 2017. The Silurian stage boundaries in Bulgaria: the challenge of
the Aeronian/Telychian (Llandovery) boundary. — Geologica Balcanica, 46, 2, 3-10.
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Cavancku, B. 2017. CuirypekuTe eTa:kHU rpaHuny B Bbiarapusi: npeau3BUKaTeICTBOTO
Ha rpanunaTta Aepon/Temnu (Jlangosepu). — Geologica Balcanica, 46, 2, 3-10.

The upper Aeronian to lower Telychian (Llandovery Series, lower Silurian) strata in the
parastratotype for the Saltar Formation (chert-shale succession) are documented in terms of
their lithologies and graptolite biostratigraphy. The studied section Asaritsa crops out in the
western sector of the Stara Planina Mountains (Svoge Unit of the Srednogorie Zone). In
section Asaritsa, the highest Aeronian graptolitic strata are separated from the lowest
Telychian graptolitic strata by a graptolite-barren interval of pale-coloured shale. Based on the
graptolites documented below and above this interval, as well as on its correlation to sections
studied in detail from the Czech Republic and Spain, the immediate underlay of the pale-
coloured shale is referred to the uppermost part of the sedgwickii Zone, the complete pale-
coloured shale interval, or its greatest part, to the lower guerichi Zone, and the directly
overlying it succession to the upper part of the guerichi Zone. The Aeronian/Telychian
boundary is assumed to lie at the base of this pale-coloured shale package, or within its lower
part. The study provides documentation of Metaclimacograptus undulatus, Parapetalolithus
praecedens, Rastrites carnicus, Rivagraptus bellulus, and illustrations of Stimulograptus for
the first time in Bulgaria.

Onucanu ca, MO OTHOIIEHHE HA TIXHATA JUTOJOTHUS M TPANTOIUTHA OHOCTpaTurpadus,
CeIUMEHTH OT ropHHs AepoH g0 monuus Tenwu (JlammoBepcka cepus, mosnen Cuimyp) B
napactparorunia Ha Canrtapckara cBuTa (aprUIMTHO-IMIMTHA  TOCJIEAOBATEIHOCT).
Nzcnenpanust paspes Acapuia ce paskpupa B 3anagHa Crapa miannHa (CBOTEHCKA €IMHUTIA
Ha CpenHoropckara 30Ha). B Hero Hal-rOpHUTE aepOHCKH IUIACTOBE C TPANTOIHUTH Ca
pasfeNeHd OT Hail-IOJHUTE TEJMYKU TPANTOJIUTHU CJIOeBE OT OapeH-MHTepBaj U3rpajeH OT
CBETJIM aprHiIUTH. B3 OCHOBa Ha rpanTOIUTUTE, HAMEPEHH O] M HaJl TO3U OapeH-UHTepBa,
KakTO M Ha Kopejauums ¢ JAeTaliaHO TmpoydyeHu paspesu oT Yexus u Hcenanus,
HEIMOCpPeJACTBEHAaTa MOJIJI0KKAa Ha CBETJIMTE apriJIUTU C€ OTHACs KbM HaW-TOpHATa 4acT Ha
3oHara Sedgwickii, memusT GapeH-UHTEpBAl, WK MO-TOJsIMaTa My 4acT, KbM JIOJIHATA YacT
30Ha guerichi, a mokpuBKara Ha OapeH-MHTEpBaja KbM TOpHAaTa 4YacT Ha 30Hara guerichi.
[Ipennonara ce, ye rpanumara Aepon/Tenny nexw B OCHOBaTa Ha TO3HM TMAKET OT CBETIIH
aprwIMTH WIM B JOJHaTa My d4acT. 3a IbpBU IbT B bbiarapus ca IOKyMEHTHpaHU
Metaclimacograptus undulatus, Parapetalolithus praecedens, Rastrites carnicus, Rivagraptus
bellulus, kakto u mpeacrasuten va Stimulograptus.

I'.7.7. Sachanski, V., Loydell, D., Chatalov, A. 2018. New data from graptolites and
quartz arenites for the Ordovician-Silurian boundary in the Murzuq Basin, Libya. —
Comptes rendus de I'Académie bulgare des Sciences, 71, 4, 506-515.

Cauancku, B., Jloiigex, /1., Yaraaos, A. 2018. HoBu AaHHU OT I'PaNTOJUTH U KBAapLOBHU
ApPEeHUTH 32 OPAOBHKCKO-CHIIypHiicKaTa rpanuna B 0aceitna Myp3yk, JIuous. — Jokraou
bAH, 71, 4, 506-515.

The graptolite-bearing interval in well A1-NC101, Libya indicates a Hirnantian age
(persculptus graptolite Zone) for the lowermost Tanezzuft Fm based on the presence and
stratigraphical distribution of N.? pseudovenustus. In the C1-NC101 core, the presence of N.
inazaouae (recognised for the first time outside Algeria) and M. parvulus indicates either the
uppermost Ordovician or the lowermost Silurian, but the revised total stratigraphical range of
N. targuii (ascensus—acuminatus graptolite Zone) suggests an earliest Rhuddanian age.
Several specimens of N. targuii are longer than those previously recorded. Pure quartz
arenites of the uppermost Mamuniyat Fm (well A1-NC101) were deposited during the end-
Hirnantian deglaciation probably in a nearshore marine environment. Their provenance was
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associated with sedimentary recycling of mature sands that were formed across North
Gondwana in Cambrian and pre-glacial Ordovician times.

WNHuTepBansT, chappxkany rpantoauT B coHmax Al-NCI101, JIubus, moka3Ba XHpHAHTCKa
BB3pacT (TpanToiuTHa 30Ha Persculptus) 3a Haii-monHaTa 4acT Ha cBuTara TaHe33y(T BB3
OCHOBa Ha MPHCHCTBHETO M cTpaTurpadckoTo pasmpenenenne Ha N.? pseudovenustus. B
conaxx C1-NC101 npucwsctBuero Ha N. inazaouae (pasmno3HaT 3a MbPBU BT U3BBH AJDKUD)
u M. parvulus moka3Ba WM Hali-TOPHUS OPIOBHK, MM HAH-TOTHUS CHITYP, HO PEBU3UPAHOTO
ctpaturpadcko pasmpoctpanenue Ha N. targuii (ascensus—acuminatus rpanTojUTHa 30HA)
npejnoara Haii-paHHa pyJaHcka Bb3pacT. Hskonko exk3emimisgpa ot N. targuii ca mo-awiru
OT M3BECTHUTE JI0 MOMEHTa B CBeTa. UMCTUTE KBAapIOBM apEHUTH OT Hai-ropHaTa 4acT Ha
ceurata Mamynusat (cormgax A1-NC101) ca Ounm OTJIOKEHH 10 BpEME Ha JerjaluanusaTa B
Kpasi Ha XUPHAHTCKHUS BEK BEPOSTHO B KpalOpekHa MOpcKa cpefa. TeXHHST MpOou3Xoxd e
CBBbp3aH CBhC CEIUMEHTHO PELUUKIUpaHEe Ha 3peiu MACHIHU, KOUTO ca ce olOpa3zyBaiu B
Cesepna ['onniBana npe3 KaMOpHIICKHUTE U MPeIETHUKOBUTE OPIOBUKCKU BPEMEHA.

I'.7.8. Sachanski, V. 2020. The first Silurian phyllocarid crustacean remains in Bulgaria.
— Comptes rendus de I’Académie bulgare des Sciences, 73, 8, 1106-1110.

Cauancku, B. 2020. [IbpBuTe OCTAaHKH HAa (PUIOKapuaHu pakoodpasnu B buarapus. —
JMoxnaou BAH, 73, 8, 1106-1110

Paleozoic phyllocarid crustaceans are established for the first time in Southeastern Europe.
The phyllocarid remains consisting of telsonal part and furcal rami from Wenlockian shale of
the Svoge Unit (West Bulgaria) are described and illustrated. This specimen is too poorly
preserved to allow identification to the species level, and has thus been assigned to
Ceratiocaris sp. These occurrences nevertheless suggest that phyllocarids may be a common
component of assemblages present in shale facies since the Silurian in the peri-Gondwanan
Europe.

[Taneo3oiickute (QuIoOKapuIHA PaKOOOpa3HU ca yCTAaHOBEHHW 3a MBPBU MBT B FOromsrouna
EBpona. Onucanu M WIIOCTPUPAHU ca (PUIOKAPUIHU OCTaHKH, CHCTOSIIM CE OT TEJCOH U
dbypkalHu KJIOHM HaMepeHH B YEHJIOKCKH apruiuTéd oT CBoreckara enuHuna (3amajaHa
bearapus). To3m ex3emmuisip € TBbpZAE 3JI€ 3ama3eH, 3a Ja I03BOJNU HIEHTH(UKauus Ha
BHJIOBO HHUBO, MOpaau Koero € ompexaerieH kato Ceratiocaris sp. Te3u Haxoiku Bce Mak
npeanonarat, 4e GuIOKapuauTe MOXe Ja ca 00MYacH KOMIIOHEHT B aprHJIUTHHA (aryec Ha
Cunypa B nepu-I'ongBancka EBpona.

I'.8.1. Chatalov A., Vangelov, D., Sachanski, V., Tanatsiev, S. 2014. Upper Ordovician
diamictites from the Balkan Terrane, Western Bulgaria: a glaciomarine record of the
Gondwana Hirnantian glaciation. In: Proceedings of the National Scientific Conference
of the BGS with international participation “Geosciences 2014”. Sofia, BGS, 57-58.

Yaranos, A., Banreaos, /I., Cauancku, B., Tananmen, C. 2014. T'opHOOPIOBHIIKH
aMaMuKTUTH oT bankanckuss Tepen, 3amagna bbarapusi: rjianuaJHO-MOPCKH
OTJI0KEeHHs], CBbP3aHH ¢ XHPHAHTCKOTO 3aieasBane B [onasana. B: Slanes, M. (r. pen.)
Coopnuk ¢ nayunu cvoouenus — FQouneiina nayuna kongepenyusn ,,I'eonayku 2014 ¢
medxucoynapoono yuacmue. C., BI'Jl, 57-58.

Hirnantian diamictites are exposed in the Paleozoic Balkan Terrane (Western Stara Planina
Mts) which was an integral part of the Armorican Terrane Assemblage (s.l.). In terms of
lithostratigraphy the rocks are referred to as Sirman Fm having thickness of 7-10 m (Fig. 1).
This unit overlies non-fosiliferous argillites of the Tseretsel Fm (Katian stage) and is covered
by lydites and graptolite-bearing argillites of the Saltar Fm (Hirnantian—-Telychian). The dark

15



grey, massive, sandy diamictites contain single pebble-sized extraclasts derived from the
Ordovician basement. The main microfabric constituents include quartz grains (>80%), lithic
fragments, intrabasinal shale clasts and silty-clayey matrix.

The combination of several rock characteristics indicates glaciomarine origin of the
Hirnantian sediments: distinct stratification, poor sorting, presence of lonestones (well
preserved unstable lithic fragments), random arrangement of the clasts, lower gradational
boundary and intercalation with dark marine shales, lack of evidence for glacial terrestrial
deposition (e.g. abraded bed surfaces, faceted, striated or bulletshaped clasts, specific
landforms such as moraines, etc.).

The primary diamicts originated through rain-out settling of clay-sized to sand-sized
particles from turbid meltwater plumes and ice-rafted debris reaching pebble size.

XVpHAHTCKUTE TMAMUKTUTH CE€ pa3KpuBar B naneo3oiickus bankancku tepeH (3amagna Crapa
IJIaHWHA), KOWTO € Hepas3einHa 4acT OoT ApMopuKaHckusi TepeH (s.l.). OT rnemna Touka Ha
JauTOCTpaTurpadusiTa ckaiuTe ce o3HauaBaT kaTo CupmaHcka cBuTa ¢ aebenmna 7-10 m.
Ta3u enuHMLA J€KU HAJl HECHIbPXKAIM BKaMEHEJIOCTHHM apruiutu ot Llepenenckara cBura
(Katcku eTax) ¥ € IOKpHUTa OT JIMAUTH ¥ ChIBPIKAIIM IPANTOIUT aprwimTi ot Canrapckara
ceutadl (XupHant—Tenuu). TBMHOCHBUTE, MACHBHH, ISICHYWIMBU IMAMUKTHTH ChIBPXKAT
€IMHUYHU EKCTPAKJIACTH C pa3Mep Ha YaKbj, H3BJICYCHH OT OPJIOBHKCKHUS (PyHIaMEHT.
OCHOBHHMTE KOMIIOHEHTH BKJIIOUYBAT KBapHoBH 3bpHa (=80%), ckamHu (QparmeHTy,
BBTPEIIHOOACCHHOBY aprUINTH U aJIeBPUTHO-TIIMHECT MaTPUKC.

KomOunHanuara oT HSAKOJIKO CKaJHM XapaKTePUCTHKHU IO0Ka3Ba JIEIHUKOBO-MOPCKH
NPOM3X0/ HAa XUPHATCKUTE CEAMMEHTH: OTYETIMBA CTPAaTU(UKAIMS, JIOMIO COPTUpAHE,
HaJu4he Ha CAaMOTHM KaMbHH (I0Ope 3ama3eHd HEPaBHOMEPHU CKalHH (parMeHTH),
MIPOM3BOJTHO MOJPEXkIaHEe HAa KJIACTUTE, JIOJHA I'PalalliOHHA IPAHUIIA U TIPOCIIOSIBAHE C ThMHH
MOPCKHU aprHIUTH, JHIICA Ha J0KA3aTeJICTBA 3a JIEAHUKOBU OTJIOXKEHMSA Ha cylara (Hamp.
MOJIMPaHH TIOBBPXHOCTH Ha IMOJUIOXKKATa, (haceTupanu, Habpa3aeHu win ¢ (opMa Ha KypIIym
KbCOBE, CrieliMPpuIHA 3eMHU (HOPMH KaTO MOPEHHU U Jp.).

JIMaMUKTUTHTE ca BB3HUKHAJIW 4Ype3 yTasBaHE MPHU IBK] HAa YaCTHUIM C pa3Mep Ha
IJIMHA J0 pa3Mep Ha ISIChbK OT MBTHHU MOTOLM Bb3HUKHAJIU BCIIEACTBUE CTONEHATA BOJA U OT
OTJIOMKH OT JApeiyBaiy JeJHHUIIHY, TOCTUTAIIH pa3Mep Ha YaKbJl.

I'.8.2. Cauvancku, B. 2015. Oxeancka uUMpKYyJamuss ¥ TNPOMEHH B LBeTa Ha
najeo3oiickute cequmMeHTH (I'open OppoBuk-/osnen /leBon) B 3anannusi bankan
(CBOTeHCKa eIMHNNA) — IayHBEJIHHT cpemly buBeauHr. B: Slanes, M. (ri. pen.) Cooprux
¢ Hayunu cvoouwenua — Founeiina nayuna rongpepenyusa ,I'eonayku 2015 c
mexcoynapoono yuacmue. C., BI' /I, 117-118.

Ocean circulation and changes in the color of the Paleozoic sediments (Upper
Ordovician-Lower Devonian) in the West Balkan Mt. (Svoge Unit) — daunwelling vs.
upwelling. In: Yanev, Y. (Ed.) “Geosciences”, Short Communications - Jubilee scientific
conference “Geosciences 2015 with international participation. Sofia, BGS, 117-118.

[Taneo3oiickaTa MOpCKa CEIUMMEHTHA TMocheaoBaTeJHocT B (CBOreHcKaTa €IuHUIA €
U3rpajZicHa MPEeIUMHO OT TMEJIMTHU CKalM, KaTo JUTOCTpaTurpadckara um mojsuida ce
OCHOBaBa TJIABHO HA pa3NInyusl B TeXHUsA IBAT. ['opHOOpmoBuikaTa l{epenencka ceura (cuBo-
3€JIEHH aprWiuTH) C€ pas3nojiara HajJ TbMHUTE aprwiIUTH Ha ['poXoTeHCkaTra CBUTa M ce
MOKpWBa OT rpayBakute Ha CUpMaHCKaTa CBHTA, MOCJICABAHU OT JOMHHHUpPAaHATA OT YEPHHU
cwmnuty Canrapcka CBHUTa, YEpHUTE TPaNTOIMTHU ApruiuTH Ha Manopeukara CBHTa,
WBHYECTUTE apTWINTH Ha SIOyKOBIOJICKaTa CBHWTA, YEpHHUTE apruiutd Ha OrpaguiieHckara
CBUTAa U CHUBO-3CJIICHHUKABHUTC apFI/IJII/ITI/I Ha POM‘-IaHCKaTa CBUTA. Pa3pe31>T SaB’pr_IBa C
ropHoaeBoHcku Gaumku ceaumeHTH (KbpTuHCka cButa). Tesw eauHUIM ca YacT OT
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naneo3oiickus bankancku TepeH. [IpomeHnTe B 11B€Ta Ha TEXHHUTE CEAMMEHTH MOXKE Ja ce
CBBPKE C MPOMEHHU B PEKUMA HA OKEAHCKAaTa LUPKYJIALMs, MPEIU3BUKAHA OT KIMMAaTUYHU U
najgeoreorpad)cku U3MEHEHHUS.

WNurepBanbT Kbcen Kartcku Bexk—CpeneH XUPHAHTCKM BEK CE CBBP3BAa ChC
3anensBaHeTo Ha ['oHnBaHa B kpass Ha OpJoBHKA, C MaKCUMyM B HadaioTto Ha CpeaHus
XupHaHT. baakaHCKUAT TepeH ce € HaAMUpal BbB BUCOKUTE IOKHU reorpad)CKy MIUPHHH,
KbJIETO ce € (opMupalia TEpPMOXAJIWHHO 3aJBIDKEHA JayHBEIMHI cucTeMa. B TakaBa
oOcTaHOBKa ca ce oOpasyBanum cuBO-3eleHHTE apruuutu Ha lleperenckara csura. Cren
MaKCUMyMa Ha 3aJIe[IIBAHETO OKHMCIIUTEIHUTE YCIIOBHS HA MOPCKOTO ABHO Ca 3aMEHEHU C
peaykunoHHu. Ta3u aHokcus ce 3ama3Ba 1o Hai-panHus Jlymnoy. Otnarat ce ThbMHHTE
cenumenTn Ha Canrapckata u Manopedka cBUTa. baqkKaHCKHUST TEpeH ce € MPUIBUKHUI OT
Bucokute mmpuHu (60°S) xkbM cyOTponmuHara 3oHa (30°S). B Hawanmoro Ha Jlymmoyckus
nepuoj bankaHnckuiT TepeH gocturar g0 okosio 30°S, momagaliku B €IHA CyXa M Topela
CyOTponmuYHAaTa 30HA, KHJIETO UMa YCIIOBUS 32 Bh3HUKBaHE HA TEPMOXAIWHEH JayHBEIUHT. B
TakaBa OOCTaHOBKa ce€ OTJaraT MBHYECTUTE apruiuTH Ha SOykoBIojCKaTa CBUTA.
OOpasyBaneTo Ha 4depHHUTE aprwinutu Ha OrpaauieHCKaTa CBHTa MOXE Ja C€ CBBPKE C
poTtanus Ha balkaHCKHMS TEpEeH OTHOBO KbM YMEPEHUTE HIMPUHHM WIN C IMPOJBIKABAIIO
JBUYKEHUE HA CEBeEp, MPU KOETO TOM Momnaja B yCJIOBUs Ha MyCOHEH KiuMart. JIeTHUTe MycOHU
B Tpomnuuecka ['OHIBaHa BOAAT [0 MOBHMIIEH IPUTOK HA MpsICHA BOJAA, HAMAJIABAaUKH
IUTBTHOCTTA HAa MOBLPXHOCTHUTE BoAU. [lo-JekaTa Boga HE MOXeE J1a TIOThHE B IBJIOOYMHA U
71a TOCTaBH KUCJIOPOJ 10 MOPCKOTO IBHO, KBJETO C€ OTiaraT 60ratu Ha OpraHuYHO BEUIECTBO
tuau. llpe3 3umara mpeoOnamaBaT BEeTpOBE OT CylIaTa KbM MOPETO, KOETO 3aJeiicTBa
BIIBEJIMHI CUCTEMA. B ChIIOTO BpeMme BaJie)KUTE HAJl OKEaHA HAJIBHUILABAT M3MAPEHUETO U CE
3aras3Ba HECKaTa IIBTHOCT Ha MOBBPXHOCTHUTE BOJIU M PEAYKIIMOHHA OOCTAaHOBKA HA IHHOTO,
MOJXO/A1Ia 32 00pa3yBaHe HA YEPHU apTHIIUTH.

The Paleozoic marine sedimentary sequence in the Svog Unit is mainly composed of pelitic
rocks, and their lithostratigraphic division is mainly based on differences in their color. The
Upper Ordovician Tseretsel Formation (grey-green shales) overlies the dark shales of the
Grohoten Formation and is overlain by the graywackes of the Sirman Formation, followed by
the black silicite-dominated Saltar Formation, the black graptolitic shales of the Mala Reka
Formation, the banded shales of the Yabukov Dol Formation, the black shales of the
Ogradishte Formation and the gray-green argillites of the Romcha Formation. The section
ends with Upper Devonian flysch sediments (Kutina Formation). These units are part of the
Paleozoic Balkan Terrane. Changes in the color of their sediments can be linked to changes in
the ocean circulation regime caused by climatic and paleogeographic changes.

The Late Katian—-Middle Hirnantian interval is associated with Gondwana glaciation at
the end of the Ordovician, with a maximum at the beginning of the Middle Hirnantian. The
Balkan terrain was located in the high southern latitudes, where a thermohaline-driven
downwelling system was formed. The gray-green shales of the Tseretsel Formation were
formed in such a setting. After the glaciation maximum, the oxidizing conditions of the sea
floor were replaced by reducing ones. This anoxia persisted until the earliest Ludlow. The
dark sediments of the Saltar and Mala Reka formations are deposited. The Balkan Terrain has
moved from the high latitudes (60°S) to the subtropical zone (30°S). At the beginning of the
Ludlowian period, the Balkan Terrain reaches about 30°S, falling into a dry and hot
subtropical zone, where there are conditions for the occurrence of thermohaline downwelling.
In such a setting, the banded shales of the Yabukov Dol Formation were deposited. The
formation of the black argillites of the Ogradischen Formation can be connected with a
rotation of the Balkan Terrain back to moderate latitudes or with a continued movement to the
north, during which it falls under monsoon climate conditions. Summer monsoons in tropical
Gondwana lead to an increased influx of fresh water, reducing surface water density. Lighter
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water cannot sink deep and deliver oxygen to the sea floor where organic-rich silts are
deposited. In winter, winds from the land to the sea prevail, which triggers an upwelling
system. At the same time, the precipitation over the ocean exceeds the evaporation and the
low density of the surface waters is preserved and a reducing environment at the bottom,
suitable for the formation of black shales.

I'.8.3. bonueBa, H., Ca'jaHCKI/I, B. 2016. I'opHoaeBOHCKH 1J100a/1HM CHOUTHS B 3amagHa
bouarapusi. B: Slanes, U. (ra. pea.) “I'eonayku 2016” Coéopnuk ¢ pazuiupenu peromema
om Hauuonanna xougpepenyusn c mexncoynapoouno yuacmue. C., BI'], 107-108.

Upper Devonian global events in West Bulgaria. In: Yanev, Y. (Ed.) “Geosciences” Short
Communications — National conference “Geosciences 2016” with international
participation. Sofia, BGS, 107-108.

ToBa n3cienBaHe ce OTHACS O KbCHOJIEBOHCKATA CEAMMEHAIHMS Ha TEPUTOPHATA Ha 3arajHa
beirapus, kbaeTo Osixa YCTaHOBEHM CEIMMEHTHH U (ayHUCTHYHM WMHIMKALUH 32
damenckoro cromutue Annulata um cwrbourrero Kellwasser Ha rpanuiiata Ha ®pan—DameH.
Haii-rbiieH TOpHOJEBOHCKH pa3pe3 ¢ (uuika cequMeHanus ce paskpua B CBOreHcKaTa H
Jro6amko-I"ono0wspackata equama Ha CpegHOropcKaTa TEKTOHCKA 30Ha.

HarpynBaneTo Ha JEBOHCKM (IHMIIKK CeAMMEHTH B 3amajaHa bearapus Oenexu
3aKIIIOYMTETHASL €Tall Ha PETMOHAIHOTO Pa3BUTHE Ha Iaje030MCKUTE MOPCKH OaceiiHw,
CBBP3aHU C KOMIIPECHs IPU HACTBIIBaHETO Ha Bapuckara oporenesa. Ts ce xapakrepusupa ¢
TypOMIUTHO-CHIMIIMKIACTUYHO aKyMyJUpaHe M C NPHCHCTBUE HA CIUHWYHH KapOOHATHU
JIeIy B paMKUTE Ha (ruIIKara cykuecus. Te3um kapOOHATHU MPOCIOWKH ca (POCHIIOHOCHU U
MOKa3BaT BpeMeBUsA MHTepBai Ha Qummkoro oTiarane or Panen Jleon (Emc) mo Panen
Kap6on (Typre).

I'nobanuoro cwoutre Annulata e sicio o6o3HadeHo B pamkute Ha [Ibpuapcka cBuTa
ot Jlrobamko-I'o100bpacKkaTa equHuLa, KbJIETO B YSPHU apTUIINTH CE€ YCTAaHOBU B M300MIIHE
Guerichia u Platyclymenia ¢ayna, xosito € TunmuHa 3a ropHojeBoHcKarta [V-A 3ona. ToBa ca
XapaKTepHU NpeJCTaBUTENN 3a (ayHUCTUYHHMSA CHCTaB OOWTaBal aHOKCHYHHTE, IBIOOKO
neJlarngyHu 00CTAaHOBKH HA MHOTO apeajiy Mo CBETa.

I'mobannoro cwrbutne Kellwasser moxxe na Obae pas3lmo3HaTO B paMKUTE Ha
KbTuHCKara cButa B 0O0xBaTa Ha CBOreHCKaTa €JMHMIIA BCPEI YEPHHU apTHIIUTH, BMBKHATH
MeX1y Haii-ropHata (hpaHcka koHojoHTHA 3aHa (linguiformis 3ona) u 6a3amuute GamMeHCKH
BapOBHUIIM, JaTHpPaHW IO KOHOAOHTHa (ayHa (momma triangularis soma). Jluromorusta u
JMIcaTa Ha MakpodayHa mpennonara OE3KHCIOpOJHA Cpela W aHOKCHYHO OaceiiHOBO
pa3BUTHE.

This research concerns the Late Devonian sedimentation of the territory of Western Bulgaria,
where sedimentary and faunal indications of the Famennian Annulata event and the
Kellwasser event at the Frasnian—Famennian boundary were established. The most complete
Upper Devonian section with flysch sedimentation is revealed in the Svogen and Lubash-
Golobardo units of the Srednogorie Zone.

The accumulation of Devonian flysch sediments in Western Bulgaria marks the final
stage of the regional development of Paleozoic marine basins associated with compression
during the onset of the Variscan orogeny. It is characterized by turbidite-siliciclastic
accumulation and by the presence of single carbonate lenses within the flysch succession.
These carbonate interbeds are fossiliferous and indicate the time interval of flysch deposition
from Early Devonian (Ems) to Early Carboniferous (Tournaisian).

The global Annulata event is clearly indicated within the Parchar Formation of the
Lubash-Golobardo Unit, where abundant Guerichia and Platyclymenia fauna, typical of the
Upper Devonian IV-A zone, were found in black shales. These are typical representatives of
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the faunal composition inhabiting the anoxic, deep pelagic environments of many habitats
around the world.

The global Kellwasser Event can be recognized within the Katina Formation within
the Svoge Unit in the midst of black shales interposed between the uppermost Frasnian
conodont zone (linguiformis Zone) and the basal Famennian limestones dated by conodont
fauna (lower triangularis Zone). The lithology and lack of macrofauna suggest an anoxic
environment and anoxic basin development.

I'.8.4. Cauyancku, B. 2017. IIbpBuTe pocHIHN eBPUNTEPHIH (PAKOCKOPIHOHH) OTKPUTH
B bbarapus. B: Slanes, U. (ra. pen.) ,, [ eonayku 2017 Coopruk c pazuwiupenu pe3romema
om Hauuonanna xougpepenyusn c mexcoynapoono yuacmue. C., BI'/I, 95-96.

Sachanski, V. 2017. The first fossil eurypterids (sea scorpions) discovered in Bulgaria.
In: Yanev, Y. (Ed.) “Geosciences”, Short Communications — National conference
“Geosciences 2017 with international participation. Sofia, BGS, 95-96.

ToBa € mbpBOTO OTKpUTHE Ha eBpunrepuu B boarapus u IOrounzrouna EBpona. Haxonku Ha
TE€3U PEIKU WICHECTOHOTH Ca JIOKJIAJBaHU IMO-paHO OT mepu-I'OHIBAHCKM HaxoJWIla B
I'epmanus, Yexuss u HWcnanumg. Hammre yeTtupn HaxXoAKM ca OT JOJHOJAEBOHCKUTE
(7TOXKOBCKHM) THMHM apruyiuTd B 3amagHa bearapus. Equn ¢parmMeHT mokasBa THUIUYHA
CEeMWJIyHapHa OpHUEHTAllUs, XapaKTepeH TIJaBHO 3a CErMEHTUTE Ha NTEPUTOTHIHUTE
CBPUIITEPUIHU POJIOBE, a TpU (PparMeHTa OT MIMIKH NpHHAAIeKaT Ha Acutiramus bohemicus
n/unu Pterygotus barrandei.

This is the first discovery of eurypterids in Bulgaria and SE Europe. Finds of these rare
arthropods have been previously reported from peri-Gondwanan localities in Germany, Czech
Republic and Spain. Our four findings are from the Lower Devonian (Lochkovian) dark
shales in Western Bulgaria. One fragment shows a typical scale-like ornament found mainly
on the tergites of pterygotid eurypterid genera, and three fragments of chelicera belong to
Acutiramus bohemicus and/or Pterygotus barrandei.

ABCTPAKT ITPEJICTABEH 3A PEIIEH3UPAHE U HEBKJIIOYEH B CIIPABKATA 3A
CBOTBETCTBUE C MUHUMAJIHUTE HAIIUOHAJIHU 1 THCTUTYHUOHAJIHHU U3UCKBAHUS

X.85. Sachanski, V., Radonji¢, M., Boncheva, 1., Lakova, I. 2022. Paleozoic eurypterids
and phyllocarid crustaceans in the Balkans. Geologica Balcanica, XXII International
Congress of the Carpathian-Balkan Geological Association (CBGA), Abstracts, p. 68.

Cauancku, B., Pagonmxkunu, M., Bonuesa, U., Jlakosa, U. 2022. I1aneo3oiicku
eBpunrepuan u pujokapuanu pakooopasuu Ha baakanure. Geologica Balcanica, XXII
Medxncoynapooen kounzpec na Kapnamcko-bankanckama zeonosxscka acoyuauus (KbIr'A),
Abcmpaxkmu, c. 68.

Paleozoic phyllocarid crustaceans and pterygotid eurypterids have been documented for the
first time in the Balkans (Western Bulgaria) in this century. Such fossils were found in
Eastern Serbia in 2021. In peri-Gondwanan Europe, Silurian phyllocarid crustaceans and
Devonian pterygotid eurypterids have only been established in the Czech Republic, Germany,
France, Italy and Spain.

The Silurian phyllocarid crustaceans from the Balkans were found in the Wenlockian
shale of the Svoge Unit, West Bulgaria, and in the upper Silurian? greish to yellow siltstones
of the Gethicum Zone (=Kucaj Zone), Eastern Serbia. Both specimens represent a telson and
furcal rami in connection. These phyllocarid remains are too poorly preserved to allow
identification to species level, and have thus been assigned to Ceratiocaris sp. These finds,
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nevertheless, suggest that phyllocarids may have been a common component of assemblages
present in shale facies from the Silurian in the peri-Gondwanan Europe.

The first reported eurypterids in Western Bulgaria are from the Lower Devonian
(Lochkovian, Uncinatograptus uniformis graptolite zone) dark shales in the Lyubash-Golo
Bardo Unit. One fragment shows a typical scale-like ornament found mainly on the tergites of
pterygotid eurypterid genera, and two fragments of a chelicera belong to Acutiramis
bohemicus and/or Pterygotus barrandei. A fragment of chelicera was also found in the
Lochkovian black shales of the Ogradishte Formation in the Svoge Unit. Prolongation of the
Lyubash-Golo Bardo Unit in Eastern Serbia is the Gethicum Zone. Eurypterids here are
represented by a fragment with the distinct scale-like ornamentation of the pterygotids, and a
segment from a walking leg. The pterygotid remains were found together with a few
graptolite taxa, which are characteristic for the lower part of the U. hercynicus graptolite zone
(Lochkovian, Lower Devonian). There are at least two species in the world from this
stratigraphic interval that correspond to the pterygotid eurypterid remains from Serbia,
namely Acutiramis perneri Chlupa¢ and Pterygotus barrandei Semper. Without the
chelicerae, however, it is impossible to make a precise identification.

IIpe3 To3m Bexk 3a mbpBH mbT Ha bankanute (3amamHa bbeiarapus) ca HOKyMEHTHpaHU
Maneo30MCKku  (WIOKAPUAHM PAKOOOpPAa3HHM U MNTEPUTOTHAHU eypuntepuan. TakuBa
BKaMeHeNocTH ca oTkputu B M3rouna Cwpbus mpes 2021 r. B mepuronnsancka Esporma
CIWIIypCKUTE (DUIOKAPUIHN PAKOOOpa3HH W JIGBOHCKUTE MNTEPUTOTHH EBPUNTEPUAN Ca
ycTtaHoBeHU camo B Uexus, ['epmanus, @panuusa, Utanus u Ucnanus.

Cunypuiickute GpunokapuaHu pakooOpa3Hu ot bankanuTe ca OTKPUTH B YEHIOKCKUTE
mrcth Ha CBoreckaTta e€quHuIlA, 3anagHa bbarapus m B ropHus cuiyp? CUBKaBH JI0 JKbBJITH
aJleBpoJMTU OT 30HaTa l'etmkyMm (=30Ha Kywuaii), M3rouna CepOus. M nBara ex3emmisipa
MpEe/ICTaBIsABAT TEJICOH M (ypKaJHU paMu BBB Bpb3Ka. Te3u OCTaHKH OT (QUIOKapUIU ca
TBBPJC 3JI€ 3ama3eHu, 3a Jia TMO3BOJST HACHTU(UKAIMS HAa BUJIOBO HUBO U 3a TOBa ca
otHeceHu kbM Ceratiocaris sp. Bbrnpeku ToBa Te3u HaXOIKHU MPEANoarar, 4e GHUIOKapHInTe
MOJe Jia ca OMaM 00MYacH KOMIIOHEHT Ha aHCaMOJIUTe, MPUCHCTBAILM B apTWIMTHUS (arec
Ha Cunypa B niepu-I'onnBancka EBporna.

[IepBuUTE CHOOIIEHN eBpUNTepuAN B 3amanHa bbeiarapus ca OT JOTHOJIEBOHCKUTE
(JToxkoBcku eTak, rpanTtonmTHa 30Ha Uncinatograptus uniformis) TeMHEH aprumute B
Jlro6amxko-I'onoObpackata eaununa. EnuH  ¢parMeHT MOKa3Ba THUIIMYHA CEMHIIyHAapHa
OpHUEHTAIIMs], XapaKTEepPEeH IJIaBHO 32 CErMEHTUTE Ha NTEPUTOTUAHHUTE €BPUIITEPUIHU POJIOBE,
a nBa (parMeHTa OT WIMIKKM NpuHaIexkar Ha Acutiramis bohemicus w/munmm Pterygotus
barrandei. ®parmMeHT OT IIWOKA € OTKPHUT W B JIOXKOBCKM YEpPHH apTrUIMTH B
Orpagumenckara ceura B CBoreHckara equHuia. [IpoabmkeHneTo Ha equHunara Jrodarm—
I'omo bepno B U3touna CepbOust e 3onara ['etukym. EBpunrepuaute Tyk ca mpeacTaBeHH OT
(dbparMeHT C SICHO M3pa3eHa CeMUIyHapHAa OPHAMEHTHKA, XapaKTepHa ca NMTEPUTOTHANTE U
CErMEHT OT xojem Kpak. [ITepuroTugHuTe OCTaHKM Cca HAaMEPEeHH 3aeAHO C HSIKOJKO
IPanTOJIMTHU TAKCOHA, KOUTO Ca XapaKTepHH 3a JojHarta yact Ha U. hercynicus rpantonutHa
3oHa (JloxkoB, [lomen J[leBoH). B cBeTa mma moHE 1Ba BUAA OT TO3M CTpaTUTPaCKU
WHTEPBAJ, KOUTO CHhOTBETCTBAT HA OCTAHKUTE OT MTEPUTOTUIHUTE eBpunrepuau ot Crpous, a
umenno Acutiramis perneri Chlupa¢ u Pterygotus barrandei Semper. be3 3amasena munka
obade, € HEBH3MOXKHO JIa C€ HAMPaBU MO-TOYHA UICHTU(DUKAIIHS.

Jara: 15.12.2022 r. IMommuc: . ... ...
(mou. a-p Banepu Cauancku)
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