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SCURCE Izvestiys pksdemii Weux SSR, Seriye Geologicheskayn, No 6, 1947,

THE BEREZOVSKIY ORE FIELD

V. A. (Obruchev

(A review of N. I. Borodayevskiy's and M. B. Borodayevskaya's

Beresoyskoys rudno ole Gzologicheskoye strayeaiye -- (The Berezov-
skty Ore Field Its Geological Structure). Edited by Academiciun D. 8.

Belyankih; published by Nigrizoloto Institute, Moscow, 194%7.)

The Berezovekiy gold depoait in the Jrals is the oldest gold deposit in the
UBSR. It is known even in foreign literature becsuse of some of its peculiarities
in composition and atructure, and Lecause of its richness. Although the deposit
attracted the attention of prospectors long ago and has been inspected and
briefly described by quite & few mineralogists and geologiste, a detuiled study
and description of it did not materialize for a long time. This lag is expleined
by the faci that there are nv natural outcrcps of oxe at Berezovskiy, and by the

act that until recently mining was carried ov mostly among th: weathered rocks
7in the upper levels, rocks vhich had loet their original structure and composition
and had changed into argillaceous products. Orly the extensive prospecting and
expleitation work since the 1930's, which involved boring to great depths and
vhich was cerried vut over elmost. the entire area of the ore field, has made pos-
sible a systematic otudy of the deposit. This study should have teen made long
880 because of the urges-cy for exploitation of the deposit.

,;

The suthors of this monograph began to study Berezovskiy 10 years ago, after i
the ore field had been mapped in detail by personnel of the Sverdlovsk Mining
Irstitute under the supervision of Docent P. I. Kutyukhin. Their book is in
effect : reference work, having been written with the cobperation of several
mining geologiste, with the use of coplous documentary materials and detailed
maps, and with the advice of Acaedemician D. S. Belyankin and Doctors V. M.
Kreyter and Ye. A. Kuznetsov.
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Chapter I containe general laf>rmaticn shout the location of the Berezovskly
wines, including a geological uwap of & nortion of the Urals and a sketch of the
60-meter level in the Xirov Mine, and a deteiled history of the opening, working,
and geological investigation of +he mines. A table showing totsl ore and gold
production from 1743 through 1925 is interesting. During these 182 yeers, the
Berezovekiy mines and placers bave yielided almogt 112 million pud of ore, froa
vhich 1,581 pud and 13 funts of g:ld hsve been obtained. Averuge gold content
vas 5.40 pud per 100 pud of ore, while the covtent renge was from 2.60 to 8.54
pud.

Chapter II glves a short crobydrogrephiilc outline of the vegion surrounding
Berezovskiy, including photograph whick shows a general view of the Lenin Mine
and gives a conception of the flatness of the arca. The chapter describes the
Megocenozoic and Paleozoic depogitionsz, the volcaaic intrusions of ultrabassic
and gabbroid rocks, the Murzinsk-Alab: i gneissoid granite complex, the graniie
) .© velnstore, the structure, the metsmorphism, and the gold, nonferrous, and rare
S metal deposits.

Chapter III contains s descriptior of the geological position of the ore
field, it> component strata, the sciaisuosity of the rocks, and the siructure of
the formations vhich surround the granitoid dikes. The .description is illusirsted
by a geclogical map of the Bereucvgkiy ore field on a scale of 2 10,000, three
croeg gections of the uorthern and :entral parts of the ore field on & scaic
of 1:4,000, & block diagrem of the 1014, and seven cross Bechions ihrough the
field along several lines on & zcale of 1:20,000. The mep and cross sectlons
give a good conception of the complex ~omnnsition and structure of the field.

In Chaepter IV is found & petrographic de=scription of the rocks of the
Berezovskiy ore field. They are sedimentary, pyroclastic, and effusive rocks;
which are producta of regional and ccnhact meteamorphism, and rocks of gebbroid
peridotitic Pormation with their metamorphoeed varieties.

Cbapter V is devoted t¢ the dikes of gra itoid veinstone. The stratification,
extensiveness, age, morphology, petrography, disjunctive structure brought about
by these dikes, and endo- and exocontsctuel metamorphism occurring in comnection
with them ere discussed. The descripiion i1s iilustrated by & number of zketcbes
and cross sections in varioua sc¢sles. The pebrograpa’cal descerlption ig illus-
trated by photogrsphe. .

Chapter VI exsmines the granitoid dikes as & source of beresite ores. Beresites
and listvenites, their stratification and relationships, the metasomatic changes of
porphyritic granites, the structure of zones which have partly changed into veinstone,
the origin of beresites, the characteristice of other rocks, and the rhanges caused
by partial .velnstone metamorphism are described. Photographs, tables of analyses,
and tables showing mineralization stages when changes into bereaite and listvenite
occur, illustrate the text.

In Chapter VII, there is & description of ore-bearing veins and their structure.
* Schaelite-bearing (quartziferous tourmaline) and gold-bearing formations are des-
erited. The descripticn 1s jllustrated by disgrams, sketches, and cross sections.
The illustretive material has been taken from documentary mining materials and
includes sketches of mine faces and mine roofe in vacious scales.

Chapter VIII is occupied with epigenetic structure {poslerudnaya tektonika)
vhich, however, hes not as yet been clarified to any great extent, a3 the authors

point out. They devote only several pagee, a Qiagram, cross section, «ad olock
diagrams to it.
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The conclusion present: the nos® imper ~set practical deductions which cun
be mede trom the totsl kmowledge ahoul the geoclogy of the ore field, knowledge
obteined by combining the inform »ogeined from theoreticel research and from
the practical work of mining ge~lsgists. Tnls case illustrates how desirable
is intimate contact between scientific research organizations and the geological
prospecting service of the trurtie. .

Detailed research work durivg the Soviet era, more thorough prosvecting
work, and precise mining documentary matzriels have naturally combined to pro- ..

explain the complex ccmpositicn and = uore complex structure of this rield

in which sedimentery, effusive. volcanic. iptrugive ultrebesic, basic veinstone, .7
and varieguted veinsions: xc » 1n ivtimete  aszgociation wita, and S
cverlap each other, =nd iu w! regicunsl and copteet metsmorphlism com- ;
plicate  the compositicn and often ohscure the interreletlionships between these
varioug rocks atill further. rencrelly, these rocks belong o the rather deep
levels of the gyncline huy do ¢ r.at the surface cof the edrth because of the
processges of orogeny end deep er~:ion. :

St

According to the descriptlon or the researchers, the Berezovskiy ore field
has the following structure. Mainly, it consists of a Lower Carboniferows and
Upper Devouian trfacecus medimentary guratun. in which siliceous and siliceous
argillacecue gchists, azilicevuz apd 2iliceous chloritic tuffs, tufaceous sandstones.
snd further down, mes:ive and porows Yef¥e alternste with eeams of tuffs, volcanic
treccia, disbases, and ciliceour rocks. Toe stratum lies on granular snd massive
plagioclastic porphyritic tuffe, which in Surn lie on massive and granular diabages.
These lower igneous rocks end tuff: hHelong to the Middle and Lower Devonisan.
Tufaceous sedimentary rocks mske up the northeast runnirg anti- And synclinsl
folds, which are overturned and Lroken in the southwest by faults and other uis-
locations. Ultrabasic rocks, for the most part serpentine rocks, intrude into
this tufaceous sedimentary stratum in the form of huge conformeble sheet-like
or laccolithic bodies; dikes and tliocks «f plagiogranite and diorite, and in
some cases algo gabbro, fawlt the aerpentine-rock-iptruded tufaceous sedimentary
stratun. Many of thc gabbro maseifa elsc nave a sheet-like form and are Yound
along the outer adges of the ultratw:zic rock latrusions.

All of the rocks involved in fauliing unde go ragional and contuct metamorphism.
The veinstone rocks are typical dikes gitratigrsihically, dbut in composition end in
chronological sequence of intrusion thec, are plagiosyenitic porphyries, Clorites,
dioritic porphyries, granite porphyries, and plagiogranite porphyries. The dikes
are fiom 2-3 to 10-12 meters thick. On an average, they are 1.5-2 kilometers, but
sometimes up to O kilometerg, long. TFlagiosyenitic porphyries meke up 52 percent
of the prospected gold-beaving dik:s, plagiogranite porphyries 34 vercent, granite
porphyries 12 percent, and diorites 2 percent. For the most part, lhe dikes follow
a meridional direction. Their dip ie steep t0 perpendicular. Throughout the
entire ore field, the dikes of every succeading group cut the preceding.

All gold, ncaferroug, and rare metel deposits of the Berezovekiy ore field
belong to one metallogemetic cycle, thsil associated witk granite intrusions;
chronologically, howevaer, they belong to the most recent system of granitoid
veinatone rocks. Almosi¢ all depogite represent hydrothermel filling of fissurss
and have become granitoid rock dikes. The sectors with the most dikes become the
ore rields, i.e., dikes determine the areas important enough to be prospected snd
exploited. Quartz is the veinstone mineral; gold and wolfram are the most impor-
tant industrial ores; polymetallic ores are found less frequently, end molybdenum,
very rarely. The wolfram deposits, vhich are mostly scheelite deposits. are
located in the outer edges of the granite maseifs or in their contact iureoles.
The gold and polymetcllic ores are located at a distance from the granites. The
overvhelming mejority of gold-bearing rocks lies among the carbomnacecus rocks and
chloritic carbonaceous schists. Ore-bearing qualities are always noted in connec-
tion witk the carbonization of rocks.
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The technical terms "beresite" and "ligtvenite'  nave been koown for a
long time. They have been used from the time of G. Rose to desigrite soume
of th2 peculier varieties of rocks et Berezovskiy. The term "peresite”
designates & variety of granite porphyritic rock which developed under the
influence of carbonic hot springs containing potsssium. The term "listvenite®
designetes ultrabasic plutonic and effusive rock which has been cheanged by
hot springs. Formerly, listvenite wue considered 4o be metamorphosed lime-
stonc. ' :

The authors of the monograph have examined the origin of beresite in
detall end have come to the conclusion that in changing to beresitz, normal
granite porphyry has lost quantities of its silica and aimost all of ite sodiwm
oxide and has gained KQO, H,0, Mg0, and FeO. Beresite and listvenite are
syngenetic developments, ang the changes into beresite and listvenite are
virtually two branches of one hydrothermsl metasomatic procees. Under list-
venite the authors understand rock consisting of ankerite and potash mica as
the main mineralis; under becresite they understand rock consisting mainly of
quartz, potash mica, and pyrite. Beresite, in their opinion, is to be regarded
ag a particular imstance of a transformetion process applicable to rocks rich
in gilica and alumina and deficient in the RO group of acids.

Epigenetic structure is in general insignificant 1A scale.” This is in
heramony with the fact thet recent wmovements of the Mesocenozoic have generally
13t been etrong in ihe Urals and lhave not occurred &t all in certuin parts of
the Ursls vhich still retain the ancient relief created at the beginning of the
Mesozoic. The Berezcvskly field, as 1ell as the environs of Sverdlovsk, belong
to those parts of the mountain system. These epigenetic movements (poslerudnaysa
dvizheniys) could still very well be Paleozoic and reprasent either fanlts with
& gteep dip and e meridional or diesgenel course, or overthrusts with a compara-
tively sloping éip and predominantly meridional course. The faults or over-
thrusts sometimes lead to a breaking down and' displacement of quartz veinstone
strata much thicker than they themselves are. More significant dislocations are
found in regions where these dislocations have taken plac~ in earlier times.
Epigenetic dislocations (poslerudnsya smeshcheniya) t.’e indicected by the forma-
tion of mylonite and breccia witk a pwt cl the quartz veinsvone in tac form of
detritus. Epigenetic utructure complicates and increases the cost of mining
operationc, but mine-survey docuwnentary materisls made it poseible to carry on
prospecting work for ore-besring veins whlch have been sew=zred by dislocations
but whose locaticn and course are more or less clear.

In concliusion, the authors point out the great importunce of knowledge of
all the characteristics of the Berezovekiy ore field for the near future, vwhen

the deeper levels wlll be exploited. At these deeper levels, a knowledge of
atructursl featuree will be of paramount importance. This monogrsph could

help to eurmount the difficulties since it is the first to give a complete des-
cription of this complex and extremely interesting deposi® and i3 a very -aluable
scientific work.

wWith the issuance of this work, the Nigrizoloto Institute has resumed its
publishing activity, which had beern interrupted by World War II.
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