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I_lbgkdb_�hleh`_gby�\i_j\u_�[ueb�hibkZgu�<� G��

Dj_klh\gbdh\uf�\������]���dZd�[ZaZevgZy�qZklv�\hjh�

g_`kdbo�keh_\��\�kljZlhlbibq_kdhf�jZaj_a_�gZ�ijZ\hf�

[_j_]m�j��>hg�m�k��I_lbgh�<hjhg_`kdhc�h[eZklb��>� <��

GZeb\dbg�\� �����]��hl^_ebe�i_lbgkdb_ kehb�hl�\hjh�

g_`kdbo��b�ijb^Ze�bf�agZq_gb_�]hjbahglZ [3]. 

K�i_lbgkdh]h�\j_f_gb�gZqbgZ_lky�gh\uc�djmiguc�

wlZi�hkZ^dhgZdhie_gby� khijh\h`^Z\rbcky�kljmdlmj�

ghc�i_j_kljhcdhc�j_]bhgZ�b�baebygb_f�[ZaZevlh\��>ey�

]hjbahglZ�\�p_ehf�oZjZdl_jgZ�kbevgZy�nZpbZevgZy�ba�

f_gqb\hklv�dZd�ih�iehsZ^b��lZd�b�ih�jZaj_am� 

<� kljZlhlbibq_kdhf� jZaj_a_� m� k� I_lbgh�� gb`_� ]��

<hjhg_`Z��gZ�ijZ\hf�[_j_]m�>hgZ��k\blZ ij_^klZ\e_gZ 

\gbam�jZagha_jgbklufb�d\Zjp_\ufb�i_kqZgbdZfb�k_�

jh]h��[_eh]h��`_elh\Zlh]h�p\_lh\�� kh^_j`Zsbfb� ]jZ�

\bc�\�gb`gbc�qZklb��<�\_jog_c�qZklb�jZaj_aZ�± i_kdZfb 

kj_^g_- b� f_edha_jgbklufb�� kh^_j`Zsbfb ijhkehb�

dZhebgh\uo�]ebg�b�d\Zjp_\uo�Ze_\jheblh\��agZqbl_ev�

gh_� dhebq_kl\h� m]e_nbpbjh\Zgguo� jZklbl_evguo�

hklZldh\�� hklZldb� ju[� b� j_^db_� jZdh\bgdb� hkljZdh^��

I_kdb�ih�\k_fm�jZaj_am�bf_xl�jZaghgZijZ\e_ggmx�dh�

kmx�kehbklhklv��oZjZdl_jgmx�^ey�ijb[j_`gh-fhjkdbo�

hleh`_gbc�� Ihke_^gb_� jZkijhkljZg_gu� \^hev� [hev�

r_c�qZklb�x`ghc�]jZgbpu jZa\blby�i_lbgkdh]h�]hjb�

ahglZ [4].  

Hkgh\gh_�\gbfZgb_�\�klZlv_�ihk\ys_gh ijh[e_f_ 

j_dhgkljmdpbb�mkeh\bc�hkZ^dhgZdhie_gby�\�i_lbgkdh_ 

\j_fy�gZ�l_jjblhjbb�<:. 

 

F_lh^bdZ�nZpbZevguo�ihkljh_gbc 

KhklZ\e_gb_� nZpbZevghc dZjlu� i_lbgkdh]h \j_�

f_gb ijh\h^behkv�\�^\Z�wlZiZ��ih^]hlh\bl_evguc�b�kh�

klZ\bl_evkdbc��<�ih^]hlh\bl_evguc�wlZi�\zeky�k[hj�b�

kbkl_fZlbaZpby�\k_]h�nZdlbq_kdh]h�fZl_jbZeZ��ih^]h�

lh\dZ� _]h� ^ey� khklZ\e_gby� dZjlu��<� khklZ\bl_evkdbc�

wlZi�\�hij_^_e_gghc�ihke_^h\Zl_evghklb�b�\�khhl\_l�

kl\bb� k� nZdlbq_kdbf� fZl_jbZehf� hljZ[Zlu\Zeky�

gZb[he__�hilbfZevguc�\ZjbZgl�fh^_eb�dZjlu��Ijh\h�

^bebkv�ke_^mxsb_�hi_jZpbb�ih�khklZ\e_gbx�dZjlu�����

GZg_k_gb_�gZ�dZjlm�lhq_d�\u[jZgguo�jZaj_ah\�b�fhs�

ghklb� �iheghc�beb�g_iheghc��hleh`_gbc�bamqZ_fh]h�

kljZlb]jZnbq_kdh]h� bgl_j\ZeZ�� ���Ihkljh_gb_� dZjlu�

bahiZobl� ± ebgbc� jZ\guo� fhsghkl_c�� ���<u^_e_gb_�

nZpbZevguo�ahg� 

F_lh^�eblheh]h-nZpbZevgh]h�bkke_^h\Zgby�aZdex�

qZeky�\�dhfie_dkghf�bamq_gbb�hleh`_gbc��hljZ`Zx�

sbo� hkh[_gghklb� k_^bf_glZpbb�� BamqZebkv� kljmd�

lmjgh-l_dklmjgu_� ijbagZdb�� oZjZdl_jbamxsb_� ^bgZ�

fbdm�kj_^u�b�kihkh[�hkZ^dhgZdhie_gby��khklZ\�nZmgu��

gZebqb_� Z\lh- b� Zeeholhggh]h� hj]Zgbq_kdh]h� \_s_�

kl\Z��k\b^_l_evkl\mxs_]h�h�]em[bg_�[Zkk_cgZ�b�[ebah�

klb�dhglbg_glZ��khklZ\�fbg_jZevguo�dhfihg_glh\��hl�

jZ`Zxsbo bklhqgbdb�kghkZ�fZl_jbZeZ. AZl_f�hij_^_�

eyeZkv� ijbgZ^e_`ghklv� eblhlbih\� ihjh^� d� ]jmiiZf�

nZpbc��I±III ± fhjkdb_��IV ± i_j_oh^gu_��<�dZ`^hc�ba�

]jmii� \u^_eyebkv� nZpbZevgu_� h[klZgh\db� ih� lbim�

]b^jh^bgZfbq_kdh]h�j_`bfZ�\�[Zkk_cg_�k_^bf_glZpbb�

�^ey�fhjkdbo�h[jZah\Zgbc��b�ih�lbiZf�h[klZgh\hd��^ey 

i_j_oh^guo� hleh`_gbc���Ihegu_� jZaj_au� k� mklZgh\�

e_ggufb� djh\e_c� b� ih^hr\hc� kljZlb]jZnbq_kdh]h�

ih^jZa^_e_gby��]hjbahglZ���ijbgbfZebkv�aZ�������AZ�

l_f� ijh\h^beky� ih^kq_l� ijhp_glgh]h� khhlghr_gby�

fhsghkl_c�jZaebqguo�eblhlbih\�\�jZaj_aZo��Ijb�wlhf�

ihjh^u��keZ]Zxsb_�f_g__�����\k_]h�jZaj_aZ��gZ�dZjlZo�

g_�ihdZaZgu��=jZgbpu�j_adbo�baf_g_gbc�khklZ\Z�b�lb�

ih\�ihjh^�\�ieZg_�b�\�jZaj_a_�khhl\_lkl\mxl�]jZgbpZf�

nZpbZevguo�ahg��Eblheh]by�ihjh^�ihdZau\Z_lky�khhl�

\_lkl\mxsbf� agZdhf��nZpbZevgZy�h[klZgh\dZ� ± jbf�

kdhc�pbnjhc��Ihke_^h\Zl_evghklv�ihehk�kgbam-\\_jo \�

we_f_glZjghf� jZaj_a_� hl\_qZ_l� ojhgheh]bq_kdhc� ih�

ke_^h\Zl_evghklb�gZkeh_gby�ihjh^. <�khhl\_lkl\bb�k�

wlbf� ^Z\Zebkv� gZa\Zgby� ahg�� i_j\u_� pbnju� h[hagZ�

qZxl�nZpbZevgmx�h[klZgh\dm��[md\u� ± ]b^jh^bgZfb�

q_kdbc� j_`bf� Ijb� q_j_^h\Zgbb� g_kdhevdbo� eblhlb�

ih\�\�jZaj_a_��f_`^m�pbnjh\ufb�bg^_dkZfb��h[hagZqZ�

xsbfb�nZpbZevgu_�h[klZgh\db��klZ\blky�lbj_��<�kem�

qZ_�g_\hafh`ghklb�mklZgh\e_gby�h^ghagZqgh]h� ]_g_�

abkZ�jZaebqguo�lbih\�hleh`_gbc��bkihevam_lky�^\hc�

ghc�bg^_dk�>4±7]. 

 

NZpbZevgu_�h[klZgh\db�i_lbgkdh]h 

\j_f_gb�<hjhg_`kdhc�Zgl_debau 

I_lbgkdb_� hkZ^db gZdZieb\Zebkv� \�ijb[j_`gh- b�

f_edh\h^gh-fhjkdbo�ahgZo�k�jZaebqghc�]b^jh^bgZfb�

dhc�kj_^u��jbk������h[mkeh\e_gghc�[ebahklvx�[_j_]Z�b�

]em[bghc�fhjkdh]h�^gZ� 

;hevrmx�qZklv�iehsZ^b�\ i_lbgkdh_�\j_fy� aZgb�

fZeZ�f_edh\h^gh-fhjkdZy�ahgZ�kh�kihdhcguf�]b^jh^b�

gZfbq_kdbf�j_`bfhf��II:���dhlhjZy�ijhklbjZeZkv�hl�]��

;jygkdZ�^h�]��DbjkZgh\Z�b�bf_eZ�rbjbgm�hl����^h�����

df��GZ� aZiZ^_� l_jjblhjbb�� \�jZchg_�;jygkdZ��HjeZ�b�

FZehZjoZg]_evkdZ��^ZggZy�ahgZ ij_^klZ\e_gZ�]ebgZfb�

lzfgh-k_jufb�^h�qzjguo��i_kqZgufb��bgh]^Z�k�ijbf_�

kvx�m]e_nbpbjh\Zgguo�jZklbl_evguo�hklZldh\��<�hl�

^_evguo� jZaj_aZo ]ebgu� bgl_gkb\gh� h`_e_ag_gu�� <�

p_gljZevghc�qZklb�<hjhg_`kdhc�Zgl_debau��\�jZchg_�

]��?evpZ�b�]��Ebi_pdZ� jZaj_a�^Zgghc�nZpbZevghc�ahgu�

ij_^klZ\e_g�]ebgZfb�hl�k_juo�b�a_e_gh\Zlh-k_juo�^h�

l_fgh-[mjuo�� iehlgufb�� Zj]beeblhih^h[gufb�� k� ]h�

jbahglZevghc� kehbklhklvx�� ij_bfms_kl\_ggh� dZj[h�

gZlgufb��OZjZdl_jgu�]hjbahglu��h[h]Zs_ggu_�`_e_�

abklufb�hheblZfb�b�m]e_nbpbjh\Zgghc�hj]Zgbdhc��< 

k_\_jh-\hklhqghc�qZklb�Zgl_debau��\�jZchg_�Fbqmjbg�

kdZ�b�LZf[h\Z��jZaj_a�ij_^klZ\e_g�]ebgZfb�k_jufb��a_�

e_gh\Zlh-k_jufb�� Ze_\jblbklufb�� \� jZaebqghc� kl_�

i_gb� dZj[hgZlgufb�� \� dhlhjuo� hlf_qZ_lky� [hevrh_�

dhebq_kl\h� hheblh\� kb^_jblZ� b� ibjblbabjh\Zggu_�

jZklbl_evgu_�hklZldb� H[sZy�fhsghklv�]ebg�\�^Zgghc�

ahg_�^hoh^bl�^h���.��f�gZ�k_\_jh-\hklhd_�Zgl_debau� 

X`g__�]��FZehZjoZg]_evkdZ��m�]jZgbp�\udebgb\Z�

gby�i_lbgkdbo�hleh`_gbc��\u^_ey_lky�ahgZ�II:;��keh�

`_ggZy�Ze_\jblZfb��:e_\jblu�k\_leh-k_ju_�b�`_elh�

\Zlh-k_ju_�� ]ebgbklu_�� iylgZfb� b� ihehkZfb� h`_e_a�

g_gu� 

GZ�\hklhd_�b�x]h-\hklhd_�bkke_^m_fhc�l_jjblhjbb�

jZkiheZ]Zebkv�f_edh\h^gh-fhjkdb_�ahgu�k�i_j_f_gguf 
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Jbk� 1. NZpbZevgZy�dZjlZ�i_lbgkdh]h \j_f_gb��F_edh\h^gh-fhjkdb_�nZpbZevgu_�h[klZgh\db�k�Zdlb\ghklvx�]b^jh^bgZfbq_kdh]h�j_`bfZ��1 ± keZ[hc��2 ± kj_^g_c��3 ± \ukhdhc��

4 ± keZ[hc�b�kj_^g_c��k�ij_h[eZ^Zgb_f�keZ[hc��5 ± keZ[hc�b�kj_^g_c��k�ij_h[eZ^Zgb_f�kj_^g_c��ijb[j_`gh-fhjkdb_�nZpbZevgu_�h[klZgh\db�k�Zdlb\ghklvx�]b^jh^bgZfbq_kdh]h�

j_`bfZ��6 ± keZ[hc��7 ± kj_^g_c��8 ± \ukhdhc��9 ± i_j_f_gghc��10 ± keZ[hc�b�kj_^g_c��k�ij_h[eZ^Zgb_f�keZ[hc��11 ± keZ[hc�b�kj_^g_c��k�ij_h[eZ^Zgb_f�kj_^g_c��12 ± ]ebgu��13 ± ]ebgu�

aZi_khq_ggu_��14 ± ba\_klgydb��15 ± ba\_klgydb�^hehfblbabjh\Zggu_��]ebgbklu_��16 ± f_j]_eb��17 ± Ze_\jblu��18 ± i_kqZgbdb�jZagha_jgbklu_��19 ± i_kqZgbdb�lhgdh-��f_edh-��kj_^�

g_a_jgbklu_��20 ± i_kdb�jZagha_jgbklu_��21 ± i_kdb�f_edh-��kj_^g_a_jgbklu_��22 ± ijbf_kv�Ze_\jblh\h]h�fZl_jbZeZ��23 ± ijbf_kv�i_kqZgh]h�fZl_jbZeZ��24 ± ijbf_kv�]eZmdhgblh\h]h�

fZl_jbZeZ��25 ± kex^bklhklv��26 ± h`_e_ag_gb_��27 ± \dexq_gby�ibjblZ��28 ± hklZldb�ju[��29 ± [jZobhih^u��30 ± jZklbl_evgu_�hklZldb��31 ± ]jZgbpu�nZpbZevguo�ahg��32 ± ]jZgbpu�

nZpbZevguo�ih^ahg��33 ± ]jZgbpZ�jZkijhkljZg_gby�hleh`_gbc��34 ± bahiZoblu. 
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[Fig. 1. Facie map of the Voronezh anteclise. Petino period. Leg-

end: Shallow sea facies with hydrodynamic regime: (1) weak, (2) 

medium, (3) high, (4) weak and medium, with a predominance of 

weak, (5) weak and medium, with a predominance of medium; 

coastal-sea facies with hydrodynamic regime: (6) weak, (7) medium, 

(8) high, (9) variable, (10) weak and medium, with a predominance 

of weak, (11) weak and medium, with a predominance of medium; 

(12) clays, (13) sanded clays, (14) limestones, (15) dolomitized lime-

stones, clay, (16) marls, (17) siltstones, (18) sandstones of various 

grains, (19) fine-, medium ± grained sandstones, (20) sand of various 

grains, (21) fine- medium ± grained sandstones, (22) admixture of 

siltstone material, (23) admixture of sand material, (24) admixture of 

glauconite material, (25) mica, (26) ferruginization, (27) pyrite inclu-

sions, (28) fish remains, (29) brachiopods, (30) plant remains, (31) 

boundaries of facies zones, (32) boundaries of facies subzones, (33) 

boundary of sediment distribution, (34) isopachites.] 

 

]b^jh^bgZfbq_kdbf� j_`bfhf� �II;-II:�� II;-II:-II;���

A^_kv� jZaj_a� ij_^klZ\e_g� Zj]beeblhih^h[gufb� ]eb�

gZfb�� ba\_klgydZfb�� i_kqZgbdZfb� b� Ze_\jheblZfb��

I_kqZgbdb� f_edh-�� kj_^g_a_jgbklu_� k\_leh-k_ju_��

j_`_� i_kljhhdjZr_ggu_� ihe_\hriZl-d\Zjp_\u_� b�

kex^bklh-ihe_\hriZl-d\Zjp_\u_�fZkkb\gu_�]hjbahg�

lZevgh-kehbklu_�k ]ebgbkluf��]ebgbklh-kb^_jblh\uf��

dZevpblh\h-]ebgbkluf�p_f_glhf��k�pbjdhg-klZ\jhebl-

^bkl_gh\hc�ZkkhpbZpb_c��k�\dexq_gbyfb�`_e_abkluo�

hheblh\�\�djh\e_�kehy��:e_\jheblu�k\_leh-a_e_gh\Zlh-

k_ju_�kex^bklu_�ieblqZlu_�g_jZ\ghf_jgh�]ebgbklu_�

k�[hevrbf�dhebq_kl\hf�ibjblbabjh\Zgguo�jZklbl_ev�

guo� hklZldh\�� =ebgu� Zj]beeblhih^h[gu_� Ze_\jblb�

klu_�k_ju_��lZ[Zqgh-a_e_gu_�]b^jhkex^bklu_�ieblqZ�

lu_�k�m]e_nbpbjh\Zggufb�jZklbl_evgufb�hklZldZfb��

Ba\_klgydb� hj]Zgh]_ggh-h[ehfhqgu_� djbghb^gu_��

djbghb^gh-[jZobhih^h\u_�� k\_leh-k_ju_�� ]ebgbklu_� 

H[sZy�fhsghklv�hleh`_gbc�\�^Zgguo�ahgZo�g_�ij_\u�

rZ_l����f� 

<�p_gljZevghc�qZklb�bkke_^m_fhc�l_jjblhjbb�\u�

^_eyxlky� ahgu� keh`_ggu_� f_j]_eyfb� �ahgu II;� b�

II:;���F_j]_eb�k_ju_�b�a_e_gh\Zlh-k_ju_��iehlgu_��k�

]hjbahglZevghc� kehbklhklvx� b� lhgdhieblqZlhc hl�

^_evghklvx��<� jZchg_� ]�� ?evpZ� \� f_j]_eyo� ahgu� II;�

ijbkmlkl\mxl�a_jgZ�]eZmdhgblZ��H[sZy�fhsghklv�f_j�

]_e_c�\�^Zgguo�ahgZo�g_�ij_\urZ_l���f� 

GZ� djZcg_f� k_\_j_� jZkkfZljb\Z_fhc� l_jjblhjbb, 

k_\_jg__�ahg�II;�b�II:;� jZa\blu�hj]Zgh]_ggh-h[ehfhq�

gu_� ^hehfblbabjh\Zggu_� ba\_klgydb, i_j_keZb\Zx�

sb_ky� k� Zj]beeblhih^h[ghc� dZj[hgZlghc� ]ebghc�

�ahgu�II:-II;�b�II���Ba\_klgydb�k_ju_�b�a_e_gh\Zlh-k_�

ju_�� fbdjha_jgbklu_�� ]ebgbklu_�� ^hehfblbabjh\Zg�

gu_��kh^_j`Zsb_�nZmgm�[jZobhih^��hkljZdh^�b�djbgh�

b^_c��=ebgu�hl�k_juo�b�a_e_gh\Zlh-k_juo�^h�l_fgh-[m�

juo��iehlgu_�� Zj]beeblhih^h[gu_�� k� ]hjbahglZevghc�

kehbklhklvx�� ij_bfms_kl\_ggh� dZj[hgZlgu_��H[sZy�

fhsghklv�i_lbgkdbo�hleh`_gbc�\�^Zgguo�nZpbZevguo�

ahgZo�^hoh^bl�^h���.��f� 

<^hev� ]jZgbpu� \udebgb\Zgby� i_lbgkdbo� hleh`_�

gbc��hl�]��DmjkdZ�^h�]� ;hjbkh]e_[kdZ��\u^_eyxlky�jy^�

nZpbZevguo� ahg� ijb[j_`gh-fhjkdh]h� ]_g_abkZ� kh�

kj_^g_-Zdlb\guf� ]b^jh^bgZfbq_kdbf� j_`bfhf 

�kj_^g_- b� jZagha_jgbklu_� i_kdb��� kj_^g_- b� keZ[uf�

�kj_^g_-f_edha_jgbklu_� i_kdb� b� ]ebgu��� keZ[uf�

�]ebgu���i_j_f_gguf� �i_j_keZb\Zgb_�]ebg� Ze_\jheb�

lh\�� i_kdh\� k� jZaghc� ]jZgmehf_ljb_c�� f_j]_e_c�� ba�

\_klgydh\�� 

<�jZchg_�]��DmjkdZ�\u^_ey_lky�ahgZ� III=��keh`_g�

gZy�jZagha_jgbklufb��\�hkgh\ghf�]jm[ha_jgbklufb��

a_e_gh\Zlh-k_jufb� i_kdZfb� k� \dexq_gb_f� ]jZ\by� b�

]Zevdb [8]��X`g__� ^Zgghc� ahgu� jZkiheZ]Z_lky� ahgZ�

III:��keh`_ggZy�a_e_gh\Zlh-k_jufb�f_j]_eyfb��fhs�

ghklvx�^h����f� 

K_\_jh-\hklhqg__�]��DmjkdZ�\u^_eyxlky�nZpbZev�

gu_�ahgu�III:�b�IIIA-III;��keh`_ggu_�]ebgZfb�Zj]be�

eblhih^h[gufb��hl�`_elh\Zlh-k_juo�^h�dhjbqg_\Zlh-

a_e_guo��`bjgufb�gZ�hsmiv��bgh]^Z�bgl_gkb\gh�h`_�

e_ag_ggufb��i_kqZgbklufb��k�ijbf_kvx�m]e_nbpbjh�

\Zgguo�jZklbl_evguo�hklZldh\�b�Ze_\jblZfb�k_jufb��

a_e_gh\Zlh-k_jufb�� \� jZaebqghc� kl_i_gb� ]ebgb�

klufb��H[uqgh�]ebgu�ij_h[eZ^Zxl�gZ^�Ze_\jblZfb��

H[sZy�fhsghklv�i_lbgkdhc�k\blu�a^_kv�baf_gy_lky�

hl���^h��� f. 

<�jZchg_�]��Dr_gv�i_lbgkdb_�hleh`_gby�nhjfbjh�

\Zebkv� \� ijb[j_`gh-fhjkdbo� mkeh\byo� kh� keZ[hc��

kj_^g_c�b�\ukhdhc�Zdlb\ghklvx�]b^jh^bgZfbq_kdh]h�

j_`bfZ��ahgu�III:��III;��IIIA-III=��III:;���JZaj_a�\�gbo�

ij_^klZ\e_g� i_kdZfb� k� ih^qbgzggufb� ijhkehyfb�

Ze_\jblh\�� ]ebg�b�i_kqZgbdh\��I_kdb� k\_leh-k_ju_�b�

k_ju_��bgh]^Z�[mjh\Zlh-`_elu_�\ke_^kl\b_�h`_e_ag_�

gby��jZagha_jgbklu_��d\Zjp_\u_��\�jZaj_aZo�kf_gyxlky�

hl�lhgdh-f_edha_jgbkluo�^h�]jm[ha_jgbkluo�k�]jZ\bc�

gufb�a_jgZfb�d\ZjpZ��<�i_kdZo�gZ[ex^Zxlky�ijhkehb�

]ebgbklh]h�i_kqZgbdZ��Ze_\jblh\��i_kqZguo�b�Ze_\jb�

lbkluo�]ebg��<�gb`g_c�qZklb�jZaj_aZ�hlf_qZ_lky�ijh�

kehc�q_jghc�Zj]beeblhih^h[ghc�]ebgu��iehlghc��h[h�

]Zs_gghc� m]e_nbpbjh\Zgghc� hj]Zgbdhc�� k� ]g_a^Zfb 

a_febkluo�Z]j_]Zlh\�ibjblZ� H[sZy�fhsghklv�i_lbg�

kdhc�k\blu�\�^Zgguo�ahgZo�^hoh^bl�^h����f� 

X]h-\hklhqg__� i]l�� DZklhjgh_� \u^_ey_lky� ahgZ�

III=�� ij_^klZ\e_ggZy� ]jm[ha_jgbklufb� d\Zjp_\ufb�

i_kqZgbdZfb��bgh]^Z�i_j_oh^ysbfb�\�]jZ\_eblu��I_k�

qZgbdb�hl�k\_leh-k_juo ^h�k_juo��^ey�gbo�oZjZdl_jgZ�

dhkZy�h^ghgZijZ\e_ggZy�kehbklhklv��<ur_�ih�jZaj_am�

hgb�kf_gyxlky�lhgdh-kj_^g_a_jgbklufb�i_kdZfb��dh�

lhju_�\ur_�i_j_oh^yl�\�i_kqZgbklu_�]ebgu��\�dhlh�

juo�hlf_qZ_lky�[hevrh_�dhebq_kl\h�f_edbo�hheblh\�

`_e_aZ��Fhsghklv�hleh`_gbc�g_�ij_\urZ_l����f� 

K_\_jg__� \ur_hibkZgghc� nZpbZevghc� ahgu� III=�

jZkiheZ]Zxlky�ahgu�III:;�b�IIIA-III;��keh`_ggu_�i_k�

dZfb��i_kqZgbdZfb��]ebgZfb�k�ijhkehyfb�Ze_\jheblh\��

I_kdb� b�i_kqZgbdb� hl� k\_leh-k_juo� ^h� l_fgh-k_juo��

bgh]^Z�[mjh\Zlh-k_ju_�b�[mjh\Zlh-`_elu_�\ke_^kl\b_�

h`_e_ag_gby�� jZagha_jgbklu_�� hl� lhgdha_jgbkluo� ^h�

djmigha_jgbkluo�� ijb� ij_h[eZ^Zgbb� f_edh- kj_^g_�

a_jgbkluo�� I_kqZgbdb� ij_bfms_kl\_ggh� d\Zjp_\u_��

qZklh� i_j_iheg_gu� f_edbfb�`_e_abklufb� hheblZfb�

�jZaf_jhf� ^h� ��ff��� \iehlv� ^h�`_e_abklh-hheblh\uo�

i_kqZgbdh\��<�gbo�hlf_qZxlky�fgh]hqbke_ggu_�ibjb�

lbabjh\Zggu_� b� m]e_nbpbjh\Zggu_� jZklbl_evgu_�

hklZldb�� >Zggu_� h[jZah\Zgby� g_jZ\ghf_jgh� ]ebgb�

klu_��hl�g_]ebgbkluo�^h�kbevgh�]ebgbkluo��i_kqZgbdb�

juoeu_�� ij_h[eZ^Z_l� dZj[hgZlgh-]ebgbkluc� p_f_gl��
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j_`_�\klj_qZ_lky�`_e_abkluc��kb^_jblh\uc�b�nhknZl�

guc��=ebgu�hl�k_juo�b�a_e_gh\Zlh-k_juo�^h�l_fgh-[m�

juo�b�dhjbqg_\Zlh-[mjuo��iehlgu_��Zj]beeblhih^h[�

gu_�� ij_bfms_kl\_ggh� g_dZj[hgZlgu_�� Hlf_qZxlky�

]hjbahglu��h[h]Zs_ggu_�`_e_abklufb�hheblZfb�b�m]�

e_nbpbjh\Zgghc�hj]Zgbdhc��OZjZdl_jgu lhgdb_�ijh�

kehb�k_juo�b�l_fgh-k_juo, lhgdh-f_edha_jgbkluo�i_k�

qZgbdh\�b�Ze_\jheblh\� 

D�k_\_jm�hl�]��<hjhg_`Z�\u^_ey_lky�ahgZ�III<-III;��

jZaj_a� dhlhjhc� ij_^klZ\e_g� i_kdZfb� b� i_kqZgbdZfb�

h[s_c�fhsghklvx�^h���f��Ihjh^u�[_eu_��`_elu_��k_�

ju_�� j_`_� [mjh\Zlh-k_ju_�� d\Zjp_\u_�� jZagha_jgb�

klu_�� \� hkgh\Zgbb� ]jm[ha_jgbklu_� ^h� ]jZ\bcguo��

\\_jo�ih�jZaj_am� kj_^g_- b� lhgdha_jgbklu_��f_klZfb�

dhkhkehbklu_��k�ijhkehyfb�]ebg�b�Ze_\jheblh\��kh^_j�

`Zl� [hevrh_� dhebq_kl\h� m]e_nbpbjh\Zggh]h� jZklb�

l_evgh]h�^_ljblZ�b�h[ehfdh\�ju[��qZklh gZ[ex^Zxlky�

kdhie_gby�`_e_abkluo�hheblh\� 

<�jZchg_�]��Wjlbev�jZkiheZ]Z_lky�nZpbZevgZy�ahgZ�

III:�� ij_^klZ\e_ggZy� ]ebgZfb� k_jufb�� k� ]hem[h\Zlh-

a_e_gh\Zluf�hll_gdhf��Ze_\jblbklufb��]hjbahglZevgh�

kehbklufb��k�lhgdbfb�ijhkehyfb�d\Zjp_\uo�i_kqZgb�

dh\��<�hkgh\Zgbb�jZaj_aZ�]ebgu�m]ebklu_��k�l_fgh-k_�

jhc�̂ h�q_jghc�hdjZkdb��Fhsghklv�hleh`_gbc�\�^Zgghc�

ahg_�^hoh^bl�^h���.��f� 

X]h-\hklhqg__�]��Wjlbev�\u^_ey_lky�ahgZ�III<��jZa�

j_a�dhlhjhc�keZ]Zxl�i_kqZgbdb�k�[_e_kh-k_jhc��hojb�

klh-`_elhc�b�[mjh\Zlh-djZkghc��iylgbklhc�hdjZkdhc��

d\Zjp-ihe_\hriZlh\h]h� khklZ\Z� k� ]ebgbkluf� p_f_g�

lhf�� dZhebgbabjh\Zggu_�� jZagh-]jm[ha_jgbklu_��

dj_idh kp_f_glbjh\Zggu_��h[s_c�fhsghklvx�̂ h��.��f� 

K_\_jg__�\ur_hibkZgghc�nZpbZevghc�ahgu�jZkih�

eh`_gu�ahgu�III:;�b�III;:��keh`_ggu_�i_kqZgbdZfb�b�

Ze_\jblZfb�� I_kqZgbdb� f_edh-�� kj_^g_a_jgbklu_�

k\_leh-k_ju_�� j_`_� i_kljhhdjZr_ggu_� ihe_\hriZl-

d\Zjp_\u_�b�kex^bklh-ihe_\hriZl-d\Zjp_\u_�fZkkb\�

gu_� ]hjbahglZevgh-kehbklu_� k� ]ebgbkluf�� ]ebgbklh-

kb^_jblh\uf��dZevpblh\h-]ebgbkluf�p_f_glhf��k�pbj�

dhg-klZ\jhebl-^bkl_gh\hc� ZkkhpbZpb_c�� k� \dexq_gb�

yfb� `_e_abkluo� hheblh\� \� djh\e_� kehy�� :e_\jblu�

k\_leh-a_e_gh\Zlh-k_ju_�� kex^bklu_�� g_jZ\ghf_jgh�

]ebgbklu_�k�[hevrbf�dhebq_kl\hf�ibjblbabjh\Zgguo�

jZklbl_evguo�hklZldh\��H[sZy�fhsghklv�hleh`_gbc�\�

^Zgguo�nZpbZevguo�ahgZo�g_�ij_\urZ_l����f� 

 

AZdexq_gb_ 

:gZeba nZpbZevghc dZjlu� b� ko_f�hkZ^dhgZdhie_�

gby��jbk���� ihdZau\Z_l��qlh�nhjfbjh\Zgb_�i_lbgkdbo�

hleh`_gbc�ijZdlbq_kdb�gZ�\k_c�l_jjblhjbb�<hjhg_`�

kdhc� Zgl_debau� ijhbkoh^beh�� \� hkgh\ghf�� \� f_edh�

\h^gh-fhjkdbo�mkeh\byo�kh�keZ[hc�b�kj_^g_c�Zdlb\gh�

klvx�]b^jh^bgZfbq_kdh]h�j_`bfZ��k�oZjZdl_jguf�dZj�

[hgZlgh-]ebgbkluf� lbihf� hkZ^dh\�� M ]jZgbp� hlkml�

kl\by�hleh`_gbc��\�p_gljZevghc�b�x]h-\hklhqghc�qZ�

klyo� bkke_^m_fhc� l_jjblhjbb� i_lbgkdb_� hleh`_gby�

gZdZieb\Zebkv�\�ijb[j_`gh-fhjkdbo�mkeh\byo�k�jZa�

ebqghc�]b^jh^bgZfbdhc�kj_^u��hl�keZ[hc�^h�\ukhdhc��

k�i_kqZgh-]ebgbkluf�hkZ^dhgZdhie_gb_f. FZdkbfZev�

gh_�jZaghh[jZab_�nZpbZevguo�h[klZgh\hd�oZjZdl_jgh�

^ey�x`ghc�b�x]h-\hklhqghc�qZklb�bkke_^m_fhc�l_jjb�

lhjbb� Fhj_� gZklmiZeh k� \hklhdZ�� k_\_jh-\hklhdZ�� Z�

kghk�l_jjb]_ggh]h�fZl_jbZeZ�r_e�k�x]Z�b�aZiZ^Z� 
 

 

Jbk�����Ko_fu�k_^bf_glh]_g_aZ�\�i_lbgkdh_�\j_fy�^ey�x]h-

\hklhqghc� �a���p_gljZevghc� �b��b�k_\_jh-aZiZ^ghc� �c��qZklb�

<hjhg_`kdhc�Zgl_debau��1 ± f_edh\h^gh-fhjkdb_�nZpbZevgu_�

h[klZgh\db��2 ± ijb[j_`gh-fhjkdb_�nZpbZevgu_�h[klZgh\db��3 

± h[eZklv�kghkZ��4 ± Zj]beeblhih^h[gu_�]ebgu��5 ± ba\_klgydb��

6 ± i_kdb�f_edh-kj_^g_a_jgbklu_��7 ± i_kdb�djmigha_jgbklu_��8 

± i_kdb�jZagha_jgbklu_��9 ± Ze_\jblu. 

[Fig. 2. Schemes of sedimentogenesis in Petino period for the 

south-eastern (a), central (b), and north-western (c) parts of the 

Voronezh anteclise. Legend: (1) ± shallow marine facies environ-

ments; (2) ± coastal marine facies environments; (3) ± alimentation 

zone; (4) ± clay-stones; (5) ± limestones; (6) ± fine-medium grained 

sands; (7) ± coarse-grained sands; (8) ± mixed-grained sands; (9) ± 

aleurites.] 
 

Dhgnebdl�bgl_j_kh\� :\lhju ^_deZjbjmxl�hlkml�

kl\b_�y\guo�b�ihl_gpbZevguo�dhgnebdlh\�bgl_j_kh\��

k\yaZgguo�k�im[ebdZpb_c�gZklhys_c�klZlvb� 
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]by� b� nZpbb� ^hg_h]_gh\uo� hleh`_gbc� <hjhg_`kdhc� Zg�

l_debau��Ljm^u� gZmqgh-bkke_^h\Zl_evkdh]h� bgklblmlZ� ]_h�
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