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} The well-known Oirot meroury deposits are connected with the Euray zone of

K. Xh. Belous
Trust for West Siberian
Light Metal Prospecting

‘ . meroury mineralization referred to as the depression between the Kuray-Teletek

and Borotsl' ledges.

The zone now under oonsideration is about 70 kilometers

long end is situated in the Kosh-Agach region of the Southeast Altai.

Surveys of the Kurey meroyry zomo (Figure 1) tmstween Ak-Treh and Chagan-Uzun
were madé by V. A. Kuznetsov in 193k and by A. S. Mikhin in 1936. A great deal
of the material ip this article is _derived from the latter curvey.

'!h, three chief structural elements of this zone are: a hoaret ¢f crystailized
_shales on the southoast, forming the sentral part of the Kuray ridge; the Boro-
tal’ ha'lt on the socuthwest, composed of Algonquin-Cambrian limestone -and porphyrite,
Torming Yranches of the Severco-Chuy chalk mountains; and a graben between the two } . ]
horltl, depressad by a complex of Paleogolc rocke. .

n addition to great anticlines furmed by dislocations forcing masses of -

m and Silurian rock ceveral kilometers apart, small tectonic blocke of
carbonaceous rock snd Mesozoic effusions are sometimes found in the central part
of the antiolines.

The Chagan-Ugun district of the Euray mercury zome, vith a total width in
the tectonic dands of not over 600 meters, is very complex, "probably s the
result of overthrust faults connected with the cleavage of the Ruray zeme. )

. 2
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‘A,  Chegan-Ugun DPeposit (F*gure 2)

The following 5id formations were involved in the structure of this deposit:

1. A Cambrisn limestone porphyrite formetion with small, dark grey lenses of
bituninous limestone

2., Cambrian serpentine rocks

%, Sedimentary Silurian rocks, chiefly: (a) green feldspar and graywacke
sandstone; (b) white and grayisk finely laminated limestones with Radiclaria;
{c) three types of conglomerates -- broksn, brecciated comglomerates with
archaeocyathic linestone debris, intraformational broken Silurian conglomerates
with linmestone debris, and fine gravelly conalomeratee with almost no limestome
detrituu :

4, Devonian sedimentary rock, represented by green sapdstones and shales with
1ayerd of rosa-rsd effusive rocks.

The altermation of tectonic block farmations suggeste that 'chu deposit distrioct
Pormed part of @ camplex lamellar overihrust folding, the chief branch of whichk
‘shows migeralisation {locatian Wo 1). The ore zone aypears as 4 wavy aystem of or.
beds, snd tho téotonic rock aress, vhicb shov oinnabar mineralization, are ocansidersl
ore 'beds.

A survey in 15%h showed that the dlstrint is a huge anticlinal fold of Silurian
rosk and that its axial surface dips northward at an angle of about 70 dsgrees.

In the central section, anticlines of old rock, bounded by the teotanic lines
of reverso fault No 1 and normel feults Fo 2 and 3 alcng the axis of the folding,
are assumed to have developed during the formatiom of plicated structure. The
southeastern part of tho snticline im out by a more recent overthrust, Ko 4, at
an angle of about 45 degrees to the axis of the anticline. The mechanism of
this process is shown ir Figure 3. -

Later phases changed the tsctomic zome, brscciating the dike formationrs of
affucive rook. Hydrothermal solutions, from which cinnabar was precipitated,
made changes in the ciroumjecent rocks, cementing them and skinming over the
srusied parts, chiefly with carbonates containing miagnesium calcite. '

The rcoke of the are-bdearing zone wore formed as & result the captuct
action of effusive roc¥s and of the consequent mriesomatic change. -

The most intensive mineraliration and carbonization took place ai the poinis
of oatacty by injection, betveen mineralized serpentines and finely crystallized
effusive roock. The numher of minerzl types conmected with this period of mincrali-
gation 18 not great: ohief amorg them are magnesium calcites and ferrous carbomates,
pyrites and o bar, and small amounts of antimony, realgar, orpiment and fahlerz
(tetrahedrites).

Acoording to aveilabls matsrial, mineralire=ion in this area is cbisfly related
to for> dirostions of temal crushing:

1. Ore zones with a strike of 290 to 310 degress and & steep Aip to the
Hortheast, the eastern part of the _ain sun» heing the steepest

2, Ore tcmes with a sirike of 320 to 350 degrece and a northeasterly dip;
the westarn continvation of the main cre zome forms the largest par: of this
series.

cmmm
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3, Ore zones with a strike of about 70 Goerecs ano  noruhwesterly dip; ore
voins disoovered here in 19Lk are not very large but sometimes contein-considers®le -
cirmabar concentrations ‘ ‘

i
i, ., Veins with a strike of 210 to 540 degrees and & northeesterly dip, found
only: in sandstone on the under side of the ore zons and as s+l not sufficlently
1nvestigated . :

The following pettern in the distribution of mineralization should be noted:

a. The great ore boliea in the chiet ore-bearii; zone are related, for
the most part, to washed out sectiome i{n the dip of the fracture

b. Both cinnabar and carbonate mineralizatians eve greater along pre-creé
#4saures with a strike of 10 to 30 degreee end 8 northeasterly dip of from 70 to
80 degross;- tlie columnar ore bodies enriches with cinnabar in the sentral pert of
the ‘depoeit belobg to these structures

y ¢.  In:the sastern dsstrict there is & rick ore concentratiom within the
ore zTone. i the form. of ladder veins and veins oxplained as fillings of fisaures
by hydrothermal minsrals (Figure 4).

B.  Ak-Tash Deposis.

‘l.‘hi'l'_.'-"depbéi‘t»ia located ¢n the sastern glope of an old glacial trough filled

.yt'th morainic formatione washed by the Ak-Tash springs.

The ors field is referred to as a tectonic block of limestune pressed down
n the overthrust surface between rocks of dynamic metamcrphic strata on the sub-
asrial side and Silurien sandstone on the under side (Figure 5).

The upper dislocation on the northwestern Sorder of the distriot has a very
small sone of crumbling with low-grade teotonic olay. The lowsr overthrust (south-
sastern border) of are-bearing limestone on fllurian sandetone 18 characteritred
ty a wide zons of freoture (sbout 5 meters), with tectonic clay anl iumense rock
fraguents on both sides of the fault.

Yae northeastern flacge of the cre deposit field 1s vounded by a system of .
interseoting dislocations.

A1l the limestone in the are field is mare or less mineralized. Exploitable
mineralizations ore related to ancisnt ganes of crumbling in limestone with a strike
of 310 to 530 degress and a ncrthearterly dip of 70 to 80 degrees. Its width varies
from 2 to § meters. Deposition is still contimiing. In the central part of the
are bodies 0.2- to 0. k-meter strips of limestone breccias are found to contalin
almost ro simmabar or cther hydrctharxal alnerals. Ios 1a often found here.

The cre gones are fairly close together; ore does not carpletely disappear
in the crumbled limestone between zcmes, but merely bezcmcs pocrer. The ore
badses have no definite bounderies and the exploitable portions are found oaly
Yy prospesting.

Inside the os zones mineraliratiom i3 voequally ¢‘stributed in pockets.
sransition from pockets of rich trecoiated cres to poor cres ocoura within &
dietr_sc of a few centimeters.

Mineralisation decreases graduslly oam tne under side of the ore-beariug lime--
stones. This indicatss a screening of ore-bearing solutions by shales on the
subaerial side of thr are zomes. A similar soresnine occurred under blocks of
"ailan® vocks irtyud s in the limestone. If these structures deternine the
formation of Tich ce pockets with a mercury conterst 50 to 80 times thst of the
averags context of the Jeposit, then tue emall pre-ore dislocation, with
teotonic olay extanding ebout 0.5 to 1 centimeter, contributed to increasing
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the mercury content about teu'tmos on the under side. The coefficisnt of variation
for the average mercury content in individual cre zonss tluctuates from'135 to' 261
peroent.

The minerslogical composition of the ore bodise in this dictrict 1s simple
and homogensous .

C. West Deposit

c#Tis depryit 48 located 1 to 1.5 kilometers west of the Ak-Tash deposit on the
steeép southern slope of the Furay ridge. It 1s divided by a small "log" 200 meters
wide into Weat I, near the Ak-Tash deposit, and Weet II, farther east of 1t.

In West II, aurface prospecting umcovered rich drecciated ores in one zcme
and poar or &verage mineralizaticn of others. Mining operatioas below the surface
in theae gomes showed only poor and scattered impregnations o cinnabar.

¥est I hae been more thoroughly prospected, but so little mining hus been dane
that the morphology of the ore bodies here cannc . be adsquately explainsd.

mye fold with its intruded dloritas i intersected by a system of zomes of
orurbled rocks, disgonal to the axis of the fold. They were probably ore-bearing
ohannels and 8till play the role of ore-bearing zonse with poor or average
minerald zation .

Crunbling layers of limeatons coliected core-bearing solutions and alaso oarried
the richer cres. Tke dimensions of such strata or peculiar saddle-shaped veins
nave nct yet been determined, but Judged by the acale of the anticline they may
be of importance.

D, Kur osit

This deposit lies on the southern slope of the Kurny ridge, northeast of the
Ruray settlement.

Aoccrding to A. 8. Makhin and V. I. Kuznetsov, who prospected here, the are
£101d of this deposit forms part of an anticlinal fold, compounded of Silurian
limestone cnd "tufogenic” effusive rooks, broken by granite dlock:. Tue fold
bas a striks of 300 degrees. Its northern wall was broken by an overthrust
of shale belonging to a dynamic metamorphic stratum with a ncrthwesterly strike
and a 4ip of 30 degrees. The overthruat outcrop-on the old surface has a complex,
caleareous charucter.

The ore bodies are, in genarai, steenly sioping veins and zones of orumbling
rouekX., Accwrding to V. I. &k Juaov, cinnsbar i~ usually rolated to fissures around
effusive rocks or in direct proximity to them ~- most freguently at their polnts
cf cmtact vith other rocks, Juch scleotive mineralization 18 explained by theirs
more regular structure and steeper anglys of lip and possibly by their greater
dspth.

The oll minerasliraticn conrented with diorite in‘rusion is shown by veins
of epidote and quarts hematite. In general, the younger ore-bearing mineralization
had two phases: (1) quartz, chlorits, antimoqy and cinnabar, and (2) browmn
carbonates and cinnabur.

N
Because of the poor quality of the ore beds, this deposit was not comsidered
conmercially profitable.

Coxparison witk other dsposits in the Kuray tome zhcwa thol this deposit
corbines features of the Ak-Tash &nd Weat deposits.

CONTROENTHL
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We agree with L. D. Starcverov thet this region 13 o A hxglxer denudation
norizon then the Ak-Tesh anticline..

It seems to us that the unfavorable estimate of the deposit is somewhat
prounture and needs revision. Tt would also be advisable to carry on vertical
mining operaticns cn the saddle-shaped veins.

E. Rysh "lLog" Deposit

This depoait is losated on the left side of the Ryzh "Log" in the Euray River
system, The sre fivld is coversd by diluvium, and the individusl rock outcroppings
80 not give a clesr idea of its structure.

Minerallmtim has been discovered in two sdjacent zomes, with a atrike of
330 degrees and a southeastorly dip of 60 to TO degrees, which inmters=ct the anti-
clinal fold of limestome. Thelr charaster, direc™ion and ore content are very like-
theso of the Ak-Tash deposit, which definitely makes t'his depoait intereating.

Ak, 8, Muain found an outcropping of brecelated limestone with an impregnatiom
of ginc blende and zinc gianco as well as masses of the sume containing cinnsbar.
This bas aroused interest in th. depcsit since it Je possible to show an interrelation
betveeu meroury and polymetallic mineralization.

¥, cmbcx-m' Depos 1’c

This daposit is 1ooated on the steep slopo of the Aygulak ridge, 8 kilometers
northvest of Ak-Tash.  Here there are two inown outcroppings of cinnabar roclks.
Mineralization is comnected vith dark gray Cambrian limestones in contact on the
north with metamorphic shales.

Ths rooks are rslated to a limestomne blook about 3 meters vide, squeezed
between two dislocations. Cinnabar (except for various lithulogical compounds)
is located mainly in harizontal veins or veins with a eloping dip, recalling the
ninexalizatioe of the eastern part of the Chagan-Uzun deposit about 70 kilometers
from the Chudek-Kul® deposit.

‘ There are also many points where oipnabar mineralization is ¥nown in the
ariginal outoroppings betveen Ak-Tash and Chagan-Uzun.

G. - Conolusions

Mercury mineralizatinf is probably cormected with the Laramis phase of
Ceabrian teotogenesis and, acccrding to minsralogioal anzlysie of the aree, owed
ite genesis to epitherms.

: In prospecting for exploitable mercury concentrations in the mercury zame,
1t 1s nesessary in m, opinion to follow the anticline of the plicated zone
dependent on disiopations, rather than the overthrust line on which minerall-
sation is novhere fixed.

The greet development of cinnabar in slicks is svldence of the gr:
prospeots in this sone for mercury minerslitation es a whole. ‘the comneccion
between mineralization and anticlines is a great aid to proepecting. It
inoreases the opportunities for opening now deposits and parallel mineralization
sones along antiolinal banks or wallse.

Opening the saddle-shaped veins and blahket deposits without outcroppings

on the suxrface requires the arganitution of careful prospecting and structural
apalysis of probable areas.

[Fgcree foljow/
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ngura 1. Structural Diagram of the Kuray Zone

1 Horet of oryptellized sbalea, ? - Borotal' horst of limestones and porphyrites;
3o Amphiboles; % - Byperbaeic rooks; 5 - Dynemlc-metmorphic formation; 6 - Kuxay
formation and axes of great anticlines in it; 7 - Devonien formation; 8 - Carbon-
iferous formation; 9 - Mesozoic effusions; 10 - Porphyrites.
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.Mgure 2. Btructural Diagram of the Chagan-Uzun Depueit

-lu'p.ttm knnrbuic rock; 2 - Limestone-pgrphyrite rock formatiom;
3 « Ymeal conglomerates; L - Linestones; 5 - Intyaformaticnal conglomerates;
- ‘Sandstones; 7. - Sendstones and Devonian shales; 8 - Ore zone. Dislocatioms
Ko .1 to 4; Mo 1 end b, reverse and averthmst fault; Fo £ and 3, normsl faults.
'L
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Figﬁre 2. Dimgre. of the Chief Phase of Dislocatioms

@ - Geperal Geological £'tuation (Chagan-Urun Depoeit): 1 - Hyperbasic rocks;
© 2 = Borotal® horst; X - Tictoniec complex of the Chagan-Uzen branch of the Riray
meroury zons ‘and eite an of the chief dlejunctive dinlocr+ions. b and a,
diagrams” of dislocaticne: b- Rhombold; ¢- Elliptical: L - ;'rection similar
“'t0 that of zoné of d!=pering and richest wineralization; - D'rection of
overthruat fold; 6 - Directicn of shearing similar to the diriction of columnar
mineralization and of certain v-‘ns in the mercury denosit area.

= B P
Pigure 4. Dimgran of the Site and Formatlion of "Hor!zon" Reds

A - position in ‘Le Fleid of Horiron" Beds Projected on s Plare o *verege Strike:
i - Jawsotiie Lneiqgls (columns of the northeaatern sirive): © - .F-rizon" beds;
b - Position (m Cros= Section of Zone) of Ladder Veins, Series/of “uich Creats

a "Eorizcn® Bed: ? . Tranaformed serpentires; 4 - D.-e zcnes and rosition of

veins with cirnabar; 5 - 8andstones; c - Diagram of the Formation of Fiseures
During Compreasion.
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Figure 5. Structural Diagram of the Ak-Tash Deposit
©1 - Bhales of dynamic metamorphic formatiom-"supra-ore" layer; 2 - Ore-containing

limestones; 3 - "Infra-ore" sandstones and limestones; 4 - Blocks of "alien”
rock) 5 - Ove-bearing zcnes; 6 - Moraine.

-END -

I .

8 Sanitized Copy Approved for Release 2011/07/18 - CIA-RDP80-

»°

00809A000600230674-9




