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The Karalon–Mamakan zone is situated in the east-
ern margin of the Baikal–Muya belt (Fig. 1a) and con-
sists of the Mamakan and Karalon segments. Two mul-
tiple intrusive complexes, the Early Proterozoic Muya
gabbrodiorite and Middle Proterozoic Vitim diorite–
granite complexes, were distinguished by Salop [5] in
the Karalon segment (Middle Vitim mountainous
region) [5]. During subsequent works, mutually inter-
secting diorite and granitoid intrusions on the left bank
of the middle Vitim River (Padora–Orlov interfluve)
were combined into the multiphase Padora complex,
while leucoplagiogranites with an age of 537 

 

±

 

 9 Ma
were identified as the Maloyakornyi Complex (Fig. 1b)
[6]. Recent geochronological data showed that pla-
giogranites of the Tallaya (Muya plagiogranites [5]) gab-
brodiorite–plagiogranite pluton in the Vitim–Tallaya–
Padora interfluve have a U–Pb zircon age of 625 

 

±

 

 14 Ma
[4]; gabbroids of the Zaoblachnyi pyroxenite–gab-
bronorite pluton define a Sm–Nd isochron age of 612 

 

±

 

34 Ma [2]; and volcanic rocks of the Padra Group,
which overlie plagiogranites and gabbroids with ero-
sional unconformity, define an age of 590 

 

±

 

 5 Ma [3].
In the legend for the Muya Group in GDP-200 sheets,
the gabbro–diorite–plagiogranite plutons from the mid-
dle Vitim area were distinguished as the independent
island-arc Tallaya Complex, the mapped volume of
which exactly corresponds to that of the Muya Com-
plex in the Karalon segment. Thus, available data indi-
cate that a wide spectrum of the magmatic rocks of this
segment of the Baikal–Muya belt was formed within a
narrow range of the Early Vendian. To confirm this con-
clusion of regional importance, we carried out addi-
tional study of the gabbroids of the first intrusive phase of

the Tallaya Complex, which account for up to 50 vol % of
the Padora granites of controversial age on the left bank
of the middle Vitim River and host gold–quartz bodies
of the Karalon ore field.

The isotope dating was accomplished for typical
low-Ti gabbroids of the Tallaya Complex, which was
sampled from the coastal exposure of the Vitim River
across the mouth of Verkhnii Orlov Creek (sample 2/02),
and Padora granite, which was sampled from the pros-
pecting borehole core within the Karalon ore field
(sample S24) (Figs. 1b, 1c). The chemical composi-
tions of the samples are shown in Table 1.

Zircons were extracted using the conventional
heavy liquid technique. The chemical decomposition of
zircons and extraction of U and Pb were performed
using the modified Krogh technique [8]. Zircon in gab-
broids is subhedral transparent prismatic with high
birefringence and thin zoning. Zircon from granites
forms subhedral and euhedral short-prismatic crystals
of zircon habit and pink and red color due to inclusions
of iron hydroxides. The crystals are homogenous with
fragments of thin zoning and normal birefringence. The
zircon morphology attests to the magmatic origin.

The U–Pb isotope data obtained are presented in
Table 2 and Fig. 2. The gabbroids define an almost con-
cordant age of 604 

 

±

 

 7 Ma, while the Padora granites
yield an age of 598 

 

±

 

 4 Ma. Thus, all magmatic rocks
of the Karalon segment, including the data obtained in
this work, are nearly similar within the error limits and
correspond to the Early Vendian.

In general, the age of multiphase intrusive magma-
tism of the Karalon segment can be constrained by the
ages of host metavolcanic rocks of the Karalon
sequence. Based on the U–Pb zircon dating, subvolca-
nic metarhyolites define an age of 663 

 

±

 

 3 Ma for this
sequence [4]. Rhyolites of the Padra Group, which
unconformably overlie the gabbroids and granites,
yield 590 

 

±

 

 5 Ma [3]. The eclogite-like rocks of the
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North Muya block have a Sm–Nd age of 653 

 

±

 

 21 Ma
[7], while enderbites of the Boguchan Granulite Com-
plex on the northern bank of Lake Baikal have a U–Pb
age of 617 

 

±

 

 5 Ma [1]. These ages are close to the age
of the Early Vendian magmatic complexes, which indi-
cates that the multiphase magmatism could be coeval with

high-temperature metamorphism at the deep crustal sec-
tions of the Baikal–Muya belt. This fact, in turn, can indi-
cate that the multiphase magmatism of the Karalon seg-
ment was related to collisional paleodynamic settings.

New data suggest that the Early Vendian in the evo-
lution of the Baikal–Muya belt is characterized by
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Fig. 1. 

 

Schematic geological structure of the northeastern Karalon segment, the Karalon–Mamakan zone. (a) Position of the study
area. (b) Geological structure of the Vitim–Padora–Verkhnii Orlov interfluve: (

 

1

 

) Quaternary sediments of the Vitim valley; (

 

2

 

) Mid-
dle–Late Carboniferous granitoids; (

 

3

 

) Middle Paleozoic intrusive complexes (Biram’in, Maloyakornyi); (

 

4

 

) Vendian–Early Cam-
brian Padrokan terrigenous formation of the Mamakan Group; (

 

5–9

 

) Vendian rocks: (

 

5, 6

 

) Vitim (Padora) intrusive complex:
(

 

5

 

) granite porphyry; (

 

6

 

) diorites, granites; (

 

7

 

) Padra Group; (

 

8, 9

 

) Tallaya Complex: (

 

8

 

) diorites and plagiogranites; (

 

9

 

) gabbro and
gabbrodiorites; (

 

10, 11

 

) Late Riphean rocks: (

 

10

 

) Karalon volcanogenic sequence; (

 

11

 

) Delyun–Uran Group of the Baikal–Patom
belt; (

 

12

 

) (

 

a

 

) faults, (

 

b

 

) Syul’ban thrust; (

 

13

 

) (a) sampling locality for the present study: (1) gabbro, (2) granites, (b) diorites after
[4]. (c) Geological scheme of the sampling area of the gabbroids of the Tallaya Complex. (

 

1

 

) Quaternary sediments; (

 

2

 

) granite por-
phyries of the Vitim (Padora) complex; (

 

3

 

) diorites and plagiogranites of the Tallaya Complex; (

 

4

 

) gabbroids and gabbrodiorites;
(

 

5, 6

 

) Karalon sequence: (

 

5

 

) felsic metavolcanic rocks; (

 

6

 

) mafic metavolcanics and greenschist tuffs; (

 

7

 

) locality of geochronolog-
ical sampling of gabbro (2/02); (

 

8

 

) faults; (

 

9

 

) dip and strike. (d) Geological scheme of the sampling area of granites of the Padora
Complex in the upper reaches of the Karalon River: (

 

1

 

) Quaternary sediments, (

 

2

 

) granite porphyries of the Vitim (Padora) complex;
(

 

3

 

) plagiogranites and granites of the Padora Complex; (

 

4

 

) gabbroids of the Tallaya Complex; (

 

5, 6

 

) Karalon sequence: (

 

5

 

) felsic
metavolcanic rocks; (

 

6

 

) mafic metavolcanic rocks and greenschist tuffs; (

 

7

 

) dip and strike; (

 

8

 

) faults; (

 

9

 

) sampling locality (S24);
(

 

10

 

) quartz veins.
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large-scale magmatism, which was completed by fold-
ing 590 Ma ago. New data also confirm that the list-
waenite–beresite complex of gold-bearing metasoma-

tites and the commercial gold–quartz mineralization of
the Karalon–Tallaya ore cluster are younger than the
Early Vendian.
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Fig. 2. 

 

Concordia diagram for (a) gabbroids of the Tallaya Complex and (b) granites of the Padora Complex. (

 

1–6

 

) Ordinal numbers
are as in Table 2.

 

Table 1. 

 

 Chemical composition of the studied samples

Ordinal no. Complex Rock SiO

 

2

 

TiO

 

2

 

Al

 

2

 

O

 

3

 

Fe

 

2

 

O

 

3

 

MnO MgO CaO Na

 

2

 

O K

 

2

 

O P

 

2

 

O

 

5

 

LOI Total

2/02* Tallaya Gabbro 47.9 1.39 17.1 9.79 0.164 7.45 10.7 2.39 1.02 0.185 1.66 99.7
S24 Padora Granite 74.8 0.34 12.01 2.4 0.13 0.05 0.985 3.71 4.58 0.05 1.05 100.01

 

Note: Fe

 

2

 

O

 

3  

 

is total iron.

 

Table 2. 

 

 U–Pb isotope data on zircon

Ordinal 
no.

Fraction 
size, 

 

µ

 

m
Sample 

weight, mg

Content 

 

µ

 

g/g

Pb U

1

 

≤

 

100 1.58 15.49 135 3240 0.06006 0.28 0.81616
2 100–150 1.29 22.86 200 4022 0.06001 0.279 0.81267
3

 

≥

 

150 1.35 23.09 202.4 4486 0.06008 0.2739 0.81633
4 60–85 0.95 112 1193 1690 0.0598 0.1674 0.707798
5 85–100 0.86 104 1098 1542 0.05987 0.1667 0.7126
6 60–100* 2.35 115 1239 2393 0.05987 0.1631 0.71452

Ordinal 
no.

Fraction 
size, 

 

µ

 

m

 

Rho

 

Age, Ma

 

α

 

-dose

1

 

≤

 

100 0.098553 0.9067 0.79 605.9 605.9 605.8 

 

±

 

 2.0 0.34
2 100–150 0.098213 0.9035 0.64 603.9 604 604.1 

 

±

 

 3.4 0.5
3

 

≥

 

150 0.098555 0.887 0.93 605.9 606 606.5 

 

±

 

 1.0 0.5
4 60–85 0.085872 0.5419 0.99 531.1 543.5 596.2 

 

±

 

 1.0
5 85–100 0.08633 0.5396 0.93 533.8 546.6 598.8 

 

±

 

 1.0
6 60–100 0.086555 0.528 0.95 535.1 547.4 599.0 

 

± 0.9

Note: (1–3) Sample 2/02, (4–6) sample S24. Isotope analysis was made on a multichannel Finnigan MAT-261 mass-spectrometer. Exper-
imental data were processed with PbDAT and Isoplot programs. 

        *IF 2h.

Pb
206

Pb
204
------------ Pb

207

Pb
206
------------ Pb

208

Pb
206
------------ Pb

207

U
235
------------

Pb
206

U
238
------------ Th

232

U
238
------------ Pb

206

U
238
------------ Pb

207

U
235
------------ Pb

207

Pb
208
------------



914

DOKLADY EARTH SCIENCES    Vol. 415A   No. 6   2007

RYTSK et al.

ACKNOWLEDGMENTS

This work was supported by the Russian Foundation
for Basic Research (project no. 05-05-65316) and the
Foundation for the Support of National Geology.

REFERENCES

1. Yu. V. Amelin, E. Yu. Rytsk, R. Sh. Krymskii, et al.,
Dokl. Earth Sci. 371, 455 (2000) [Dokl. Akad Nauk 371,
652 (2000)].

2. A. E. Izokh, A. S. Gibsher, D. Z. Zhuravlev, and
P. A. Balykin, Dokl. Earth Sci. 360, 525 (1998) [Dokl
Akad. Nauk 360, 88 (1998)].

3. E. Yu. Rytsk, A. F. Makeev, V. A. Glebovitsky, and
A. F. Fedoseenko, Dokl. Earth Sci. 397, 765 (2004)
[Dokl. Akad. Nauk 397, 517 (2004)].

4. E. Yu. Rytsk. Yu. V. Amelin, N. G. Rizvanova, et al.,
Stratigr. Geol. Correl. 9, 315 (2001) [Stratigr. Geol. Korr.
9, 3 (2001)].

5. L. I. Salop, Geology of the Baikal Mountainous Area
(Nedra, Moscow, 1967), Vol. 2 [in Russian].

6. N. A. Sryvtsev, V. A. Khalilov, V. V. Buldygerov, and
V. I. Perelyaev, Geol. Geofiz., No. 9, 72 (1992).

7. V. S. Shatskii, E. Yagoutz, Yu. V. Ryboshlykov, et al.,
Dokl. Earth Sci. 350, 1268 (1996) [Dokl. Akad. Nauk
350, 677 (1996)].

8. T. E. Krogh, Geochim. Cosmochim. Acta 37, 485
(1973).



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


