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Rift structures are important in minerageny of gold. In this paper, the Lower and Middle Paleozoic black shale
deposits are considered, which are associated with rift-like grabens — Anikovsky and Staro-Karabutak. They are
the main structural elements of the Kumakskoye field, limiting it from the east and west. One of the main features
of the internal structure inherent in both grabens is the presence in them of faults of several directions and of
different nature.

Particular attention is paid to stratigraphic units, which are marked with carbon shale. Conducted research,
as well as an analysis of the geological structure of the Kumakskoye field, has made it possible to assess the
prospects for the developed carbonaceous deposits for gold. Particular attention should be paid to the areas
where metasomatic changes are noted. The regularity is noted that the higher the gold-bearing capacity of the
host rocks is, the more it will be in metasomatites and quartz formations.

In the western part of the Kumakskoye field, a mixed sedimentary-volcanogenic type of metagenesis with a
significant amount of carbonaceous metasomatites and carbonate rocks is clearly manifested. It was revealed
that volcanism played a large role in the formation of the lithological composition of black shale; this is expressed
in an increased content of S, C, ore elements, pyroclastic material

Key words: black shale; gold; volcanism; ordovician; carboniferous; shebekty mass; balataldyk mass; East Ural high; Anikhov
graben; Staro-Karabutak graben; Orenburg region; Kumakskoye field
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Adfoieé Caahd 2019.0.25. - 9 Ta6ée T Caiega
asafioe 6fida-  Top a4ToAeoTTe+afiedp TTceobep & Tatied +ad-
TVagdiey a o0 34TéeT ATAT ROOTATEY. TATAATITAOUP
: & fiddafdra- &6 afoo fiodTaTey yaeyaony fase-ed
é fiofTO adéd- arf Tad0oaieé TaneTeueed fa-
) 8ad ATAOT+- 710 e+1Té ToedTal. TacaTedd
iT-00a&ud 707 TadacTi, =40 Ta00oaiey MOATAa0e4aeT-
4 dacoAcH ieé fae T-CATAATTAT Tardadsainey.
A TThé aapueéd eTi-  IT cia+aifed e1apo fvaoedToi0a,
Tareé baéTi6 08T6  AA & 130eaeTiaeui0a. 0+ano-
13A0TOTeadTEé 70, yoT T46-  éé y TAGATEAd ABaATTH&YOTO
fisTageaadony & yasypofy 6TOAT- &8y éTéadécadee cTETOTAT TO0AATATEY.
foie enoT= T8¢ OTO1edT- ATésTanéeé 40addi TOTOyaeaadony a
aaree ¢té 0adodeaaiey, a i HBAA0T-NAAAOT-ATAOT=ITI Tfardaasairee. N
a80aTé — a T4R0TOTRAATEY 4 i ie+d é ATAOT=T
& TOTVAaeal ifT01eé éTi6ar00a- : 5
oeyie aeaa : 3;9-15].
TArTa ey yasyaony
eco+aied TAT afey é éteéa-
Bécavee cTé a +AdiThRear-
64406 oTetiad fa 460Ta E6T ae- o fieeaate, a
AETAT BOATTAT 1TTEY. yoT ATcAd&0 Aéa 1TITEEETasuiTAT casdaa-
TAoTATETAEY & TA0TAeea effedataa- i1ey oTéel. Ecodaca anodd-apuiedny 1aseed
Tey. TOTA34410 TTE3a04 Ba4ATO0 4 THAA46A0 fecasase e&iapd TOLAT0edTAed oadiedTa,
E6TA8RETAT BOATTAT TTEY TT eco-aiep +&d- Tadasedsuiop TRITATOT 8acd0aai, Tada-
ITHaT6dand ToeTeaTeé 4 da16ad A0TTETA-  Té+@dapuliel 40a4Ai. Dédeéia ¢Ti efoainea-
féy a0aioa (TTA0ATTAGATEA To 19.07.2018 &4  iTé TORJACETI ITé NeBaa+aoTAoe ATAOAAEY-
A 444-T «TA TaBanoi0o 40aioad a AOABE Ta-  &o T fé6a&a+a000 f0d6806d a
6+1Té & Ta0-1T-08071e+af6Té A4yodsuiTnoe &  TOA4 fadosaiey
2018 4Ta6»). TaTAUAG0A TOTATACEAY TOATOTO-  Afdd o 700 dACET-
éTeareé. NTABATTOE AT A0AT Y TTE4A00 0a4T0 1 T4, 4 TOETAOA-
Oa0e+afeeé Ta0ddeae eco-aéhy fi eATTEUCT-  0a&od .
AaTeal 4eiTe0eydITAT 1680TAETTA, A 0adxed fiETAT a0adaifa adaa-
a TOTCOA+T(0 oEeOad Ta TTEydecadeTIiTI  éyp 0ai0d 1ad6odieé
TCEOTAETTA. TOTAR44TO 6A4ATOAOTOTOA afa- acéTiq;
ééch Ta ATAd0x=aied cTéToa a TOTAdalind ATCTERETAT
TAdacoad. AGYasadin 0daeTiasiurnd TATadl- O61aal
iThoe 40100 fisaroda. TTAOOTATEA €adol fisTaéaoed
TOTATACETAU A TOTATATEAT TOTA0AT T ITAT  &Teaséc TIYATA;
TOTAGR0A ArcGIS TTRedae-
TATAATITAOUp BACTACIATEY CTETOTO0A-  CAEAETAT aTcdafioa
06 TanoToTxadreé a 00asuneTT 0aieTia NoadT-Eadaa00aénieeé 40a4aT a 10444840
yasyaony ed Aaycl fi 40244 TTTAdAcTOT e de6-  EOTAGAETAT BOATTAT TTEY TOAAM0Aaeyad AT-
OTAATTON & AOBORO6BAT & [4; 6-8]. A TOA4&640 4Té TTAdYpUIbp fod6E0686, Toadoaeyptidpfy
ATAOT+TT-00a8URETAT TTATYOeY — yoT 140e- & A3AA8T-CaTaas ToO ATAOT=1T- I 6ATazadMETAT
48TTaBUTOA & AOATA0LAETTABITOA Ta06oa- daceTia. N ATROTEA 403441 TOET (018340 & Ta-
Téy A0TOTAT TTOYAGA, TOAAM0AACATTOA ATé-  cAATTITIODACET 6, A NAadd 148 — & 0é0anneTio
oTafiéei & NoadoT-Eadaadoaéfieei adaddraie  aioeéeeiToep. CaTaaiTé idaresdé adaaddia
AB0ASTITAT caéTeaiey. TAda0é danTTéTeAT  yaeyaony NoadT-Eadaacoaéfieeé daceTi, a fid-
a bxiTé ~anoé ATAOT+TT-00a8URETAT TTATY- A4d1Té — 4801Ta T4880TT00 BacdlAaTA AAda-
0ey. NoadT-Eadadsoacfieeé idaddi-feféee-  OT-ATAOT-ITAT TOTA0EdATEY.
iTOGé TaoTaeofy a T0dadead ATAOT+iT-16- Ec 8acd0ai06 0868068, dacaeond a 1oa-
aTa 601 T- 5 44630 4034414, feda0d0 a0adeedi
fa i e a0a 1) 40aie+i04 daceTi0 & Tadassdsuind
dai-feTeceiToey. TAa 4034aTa e14po A6Ta- &1 JAaceTi 0 AT000AT 186 +afodé 40a4aTa;
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Adioieé Caahd. 2019.0.25. 1+ 9 Taote T Caied
1eda, ToATariaad daciGie ATTATAaTE, AT- 0aeadTaenona nearot daéTia 1édanoaa-
fioadeypo 0,008...0,01 &4/0 [12], aiTiaguiGie &AT0 TéToiGie TTOTaaie, fiTaddzaueie
ATelT fi+eoaol fTaddzaiey a 20..35 Td4/0, ciare0aeliTa ETEe+anoaT o6aeenoTar aaua-
AGEUTTE aiTiaeedé — 35..50 14/0, 804T4aT-  foda. 0adac0AdTT Taee+ed Tedeosa, adnaiT-
iTé aiTiagedé — > 50 14/0. TATTATOT T&-  Tedeoa, 040daaei eod, N0asadeoa & aaeaiena.
TA0AETT-6TTOATO0AOTOTT CTETOA & TTOTAa86 A fiTfioad A6Tayo ATATEUTT daciTradacidd
+481THEATOAAN00 0TET Yasyaony Tedeo. ETee-  TTOTAQN, fTaddxatied 03enoTa Aaananoar.
+8M0AT CTETOA & 6ACAOTASNOTT AA0IAN0A4 dag-  TaeaTéad danTaTHodATAT] 63Eefio0a 62a804-
iTé fodraie Ta0aTTo0ecTa TAO+TT ATR0AA-  aT-To0daéeoTatad feaioh, TadaiTodecTaal-
6ya0 16...60 % To 43T AT 1a01TaT iTaddxaiey 104 Taf+aieéé fi 6aeenoT-éaadvaanT o6aiaf-
a 63640TaeM006 TTOTAA0 [12]. A fiayce i yoeT  oT1 & 03efio0a ecadnoiyee. TaToyeeaiiThol
T0TA0ai0 TOTAO & TaeaTéaa eciafaifid, CcTETOTITAITé ~adi1TNearcaaré TTeTia ToT-
TEAABOTAATTO0 & I0BUOeaecedTAATTO0 61088~  NEdxeaadony Ta danfoTyiee 10 &1. Eadoa +4a-
43630 0ANNTA00eAAATTAT +ADTTNEATOAATAT  TO0 fieaioda EOT A6NETAT BOATTAT TTEY TOAA-
dacdaca. bacoeuoaot T0aan0adeara a cadeeoa fivadeata fa oefoiéa.
i TT dacoeuoacai
NTaadx=ared ¢TeToa a TeeTaéaT AT I TOaTEUTad 1 5
+30 I'Tﬁéél'oééﬂf{ ToETeATeys E6T a6AETAT T
TanoToTAATEY (ATE0TANEEE 30a4aT), /0" /

Gold content in the black shale deposits of the Kumakskoe
deposit (Anihovsky graben), g/t

5/7/ CT&ToT (TNAT 237-N) /

Number Gold
1 0,28
2 0,09
3 0,34
4 0,15
5 0,12
6 >20,00
7 0,14
8 0,16
9 0,20
10 0,12
11 0,11
12 0,17
13 0,13
14 0,16
15 0,14
16 0,16
17 <0,1
18 <0,1
19 <0,1

*ATagec0 A0TTETAT( A NAO0EOOESTAAT ITE EAATIA-
oToee TOATAGDANETE T ITATIOTOEIHTTE éTT Taiee (A Todl-
4604d) / The analyzes were performed in the certified laboratory
of Orenburg Multi-Profile Company LLC (Orenburg)
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Taceé 03648Taenond ToéTeadieé Téac a6 if
AETOOTTITAOU abeéaiecia e Baveaéiuiad Ta- 08 ey Ta
fOATTATE, TOSTAOTI +adT yaeypony 63eadT- ey 04648Taa, ad0 & dyaa 80aT00 yeaiaiota
aenoda ToeTxaiey daiifed yoarTa dacaeoey A Tardadcaieéeficaraaa faatTnoTe, naycaiiay,
Caice. TOTyagaiiai Toge+edi +adiTneai- TTiagdidoiiaiep,ioiaiigaiedi ayoTi 4
64400 oTéu ATAOT=TT-0dAEURETAT TTATyoey fardaacaree TesTéean0e+aneéTaT Tacddoeasda
yaéyaony oanita nT-acarea 03cadTaenotsd & +adiad fearoad e efodineaiTnoe yénaaey-
ToeTeaieé i adecaiecaie, éiapueie étioe- 0€aT00 TOTOANNTA.
Tar0aeliT-8eo0TaaT 104 FaTETAae+anéed oOa- OnocaiTacaifay caéTiTiadTThRoU ATATOT-
daeoasenoceée. Oageie ToeTadaie yagypony  ecaTaeony AT anad eeoTéTie+anéed 0erad To-
OTélIe +08a8NaénéTé naeol a Toaadéad Axa- ETedieé, NOTOT e0TadAD &6y & T8AA4Ea0 ¢TT
408-FadajaéneTaT aioeéeeiToey [9]. Aseyies aeeyiey acééaiecia.
AeTOSTTITAT Adééaiecia — Aadefay TATAAT- Cacép-+ared. Aaaiay 1anna cTETOTIOT-
100, 0adacoddTay & aéy +&0100 NeaToda Eo-  yasadieé TOTIOoEATITAT 1afi@0ada dacae-
TA6RAETAT BAETTA. T1a Todaxado TATAATITAOU 04 & TOA&AEad EOTA8NRETAT O0ATTAT TTEY. Yoa
EE0TETA+ANETAT NTR0AAA, i éTOTAOT Aaych- 4601 Ta CTETOTA0ATO0 TOTyacaieé yaeyaony
Aapo ToETeaTey TAASTOUAN0AATIT 0A08EAT- 0eTe+707 TAAAM0a4e046AT TAaNOTOTeAATEE
700 & 000TAATIO0 04CAATATOTAT(0 TNAAETA, &4  CTETOA TOTREEETAT-280ATEATITAT 0812 4 +406-
046 Tace+ 4 éTINeaaTar0aoeTiTao ¢cTi. Thearcdans oTenad, eco+~aied éToTo0s a fa-

A 4TO4 & AoTYO T 435 Taciaar
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IED Eé.(;é.f)ﬁéé.l'é // BaTéTaey & TodaTa 144ad. 2017. 2. N. 4-15
3. ATao E. A., A6db8a A. A., x A TAT0 &
a

i~ O ot

T6TITA0 A. A. OfieTaey 6To1edTaaTey

5.ETéTiTad A. A, 1
// Novaadi+aneed fao=ia
N. 539-543,

6. ETUerer A. T., Tafédaol
OTO1a086é ATAOT-TTAT TOATAS
7. Taresaouda 1. A,
Nosaodaey & ToToaARD TAATA
8. Taieoaouda 1. A, E
ToATa0danaTeé Taganoe // 1aasal
9. Nfa=8a A. A, Niazaa A. E., boéon 1. A
1400 TAATOR T &Y & BOATTTATTAOU



Earth sciences Bulletin of ZabGU. 2019. Vol. 25. No. 9

10. Nifa+&a A. A., NTa=4a A. E., bTiaitanéay I. A. JATeTaey, v408TaaToe i ey & SOATITATTAON 0464-
B5TaeMo00 ToeTeATeé EADSTAETAT 801Tea (Painé 08a8) // AdfioTée 1 TAETARETAT 618addfeodoa. Nas. 4.
faTETARY. 2015. 1 2. N. 58-67.

11. Tagaitaa A A, Adetaca A. A., TeToeifieay T. b., ITATAAETAE. A, TaneadiieeTaA. A., EToeydTaA. A,
AgeiTAE. A, BEOCUTATET A. A., AB4aTA4ATAA E. A YaTepoéy fAiTAoada Teédeoa 1a cTETOTO0ATA0 TAf0TOTRAA-
Téy6 ETTOETANETA & Eaadac & +A0TTREATOAANE 6TelIad (ATaddaeieeé daéTT, DTAReY) TT aaifol DNTA &
EA-ENT-TN // FaTéT4ey 6641006 14A0ToTeadTeé. 2015. 0. 57, 1. N. 71-92.

12. baTaé+ R. Y., E&oden 1. T. YeATATo0-ToeTane 4 ~A0106 fAeaioas. Acacdseiracod: Tacea, 1994.
304 fi.

13. Kerrich R., Goldfard R. J., Groves D. |., Garwin S., Jia Y. The characteristics, origin and geodynamic set-
tings of supergiant gold metallogenic provinces // Science in China. 2000. VTl. 43. P. 1-68.

14. Radtke A. S., Scheiner B. J. Carlin gold deposit, Nevada: the role of carbonaceous material in gold
deposition // Economic Geology and the Bulletin of the Society of Economic Geologists. 1975. No. 65. P. 87—102.

15. Seward T. M. Gold metallogeny and exploration. London: Blackie & Son Ltd., 1991. 37 p.

References

1. Arifulov Ch. Kh. Rudy i metally (Ores and metals), 2005, no. 2, pp. 9-19.

2. Bespayev Kh. A., Parilov Yu. S., Rodnova V. ., Mukaeva A. E. Geologiya i ohrana nedr (Geology and
mineral protection), 2017, no. 2, pp. 4-15.

3. Bogush I. A., Burtsev A. A., Cherkashin V. I. Sovremennye problemy geologii, geofiziki i geoekologii
Severnogo Kavkaza (Modern problems of geology, geophysics and geoecology of the North Caucasus),
Vladikavkaz, 2015, pp. 35—40.

4. Kolomoets A. V. Vestnik Zabaykalskogo gosudarstvennogo universiteta (Bulletin of the Transbaikal State
University), 2018, vol. 24, no. 6, pp. 28-35.

5. Kolomoets A. V., Panteleev V. S. Studencheskie nauchnye obshchestva — ekonomike regionov: sb. st.: v 3 ch.
Ch. 1. (Student Scientific Societies — Regional Economics: collected articles: in 3 parts, Part 1). Orenburg: OSU,
2018, pp. 539-543.

6. Loshchinin V. P., Pankratiev P. V. Strategiya i protsessy osvoeniya georesursov (Strategy and processes
of georesource development). Perm, 2006, pp. 79-82.

7. Pankratiev P. V., Loshchinin V. P. Strategiya i protsessy osvoeniya georesursov (Strategy and processes
of georesource development). Perm, 2005, pp. 13-15.

8. Pankratiev P. V., Kolomoets A. V., Panteleev V. S. Nedra Povolzhiya i Prikaspiya (Volga and Caspian
subsaoil), 2018, no. 96, pp. 55—-60.

9. Snachev A. V., Snachev V. I., Rykus M. V., Saveliev D. E., Bazhin E. A., Ardislamov F. R. Geologiya,
petrogeohimiya i rudonosnost uglerodistyh otlozheniy Yuzhnogo Urala (Geology, petrogeochemistry and ore-
bearing carbon deposits of the Southern Urals). Ufa: Design Press, 2012. 208 p.

10. SnachevA. V., SnachevV. ., Romanovskaya M. A. Vestnik Moskovskogo universiteta (Moscow University
Physics Bulletin. Ser. 4. Geology), 2015, no. 2, pp. 58-67.

11. Palenova E. E., Belogub E. V., Plotinskaya O. Yu., Novoselov K. A., Maslennikov V. V., Kotlyarov V. A.,
Blinov I. A., Kuzmenko A. A., Griboedova I. G. Geologiya rudnyh mestorozhdeniy (Geology of ore deposits),
2015, vol. 57, no. 1, pp. 71-92.

12. Yudovich Ya. E., Ketris M. P. Elementy-primesi v chernyh slancah (Impurity elements in black shales).
Yekaterinburg: Nauka, 1994. 304 p.

13. Kerrich R., Goldfard R. J., Groves D. I., Garwin S., Jia Y. Science in China (Science in China), 2000,
vol. 43, pp. 1-68.

14. Radtke A. S., Scheiner B. J. Economic Geology and the Bulletin of the society of economic geologists
(Economic Geology and the Bulletin of the society of economic geologists). 1975, no. 65, pp. 87—102.

15. Seward T. M. Gold metallogeny and exploration (Gold metallogeny and exploration). London:
Blackie & Son Ltd., 1991. 37 p.

2420®648 TAGARO TTAT 404704 TOATAOSANETE Tasanoe
&+&RETE AayoasUTTROE (NTi8aoaTed T 16 T0 31.07.2018).

31



Adioieé Caahd. 2019.0.25. 1+ 9 Taote T Caied

Briefly about the author

\
o5

koIomoyetsSG@malI.ru

Aleksandra Kolomoyets, postgraduate, Orenburg State University, Orenburg, Russia. Sphere of scientific interests: geology of
black shales, gold, vein-disseminated mineralization

Tadacao veoedtaaiey
ETETITA0 A. A. TATAATITROE BacTATIATeY & 6Téa ‘eegaoee CTETOTAT TO0AATATEY EOT A6METE 4001T0 TAN0TOTRAATEE //
A&noieeé (;aaaeeaeuﬁé’l‘ TéTﬁoaaéﬁc‘)é°|’|’T'T 0Tea88Me0d0a. 2019. 0. 25, = 9. N. 25-32. DOI: 10.21209/2227-9245-2019-

25-9-25-32.

Kolomoyets A. Regional features of golden black shales of Kumakskoye district // Transbaikal State University Journal, 2019,
vol. 25, no. 9, pp. 25-32. DOI: 10.21209/2227-9245-2019-25-9-25-32.

Noaoiiy TTR06TeEa 4 daaa6ep: 06.09.2019 &
Noaoiiy T8 03 & Toasesasee: 16.09.2019 4

32



