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The first find of diamond on the Sredny and Rybachy Peninsulas
in the north-eastern Baltic Shield

The regular features of the region's spatial-temporal evolution have been discussed. Based on geodynamic
analysis and the time scale of the crust formation in the eastern Baltic Shield, it is defined, that the most
promising search areas for diamond-bearing rocks are intersections of deep lithospheric faults and discovered
belts of possible diamond-bearing kimberlitic magmatism. The paper suggests the most promising search areas
for diamond-bearing kimberlitic explosion pipes that can be united in the single diamond-bearing Norwegian-
Mesensky belt. Prospecting for diamonds was carried out in the area of the Rybachy and Sredny Peninsulas in
2005-2007. Detailed decoding of large-scale aerial photographs and in sifu measuring of fractures in the
northern margin of the Sredny Peninsula allowed defining prospective intersection nodes of deep faults. Heavy
mineral concentrate has been sampled here and indicated diamonds and associated minerals. They can suggest
either native wash-out origins, or immediate scouring of Paleo-marine terraces that used to be rich in these
minerals. No magmatic explosion pipes of the kimberlitic composition have been found here. It can be due to
a lack of geological data on the region obtained by large-scale geophysical methods. The diamond finds have
made it possible to recommend enhancing such investigations and paying more attention to this issue. We take
into account that the Riphean sedimentary complexes of the Rybachy and Sredny Peninsulas are formations of
the passive continental margin at that time and the watershed of the Musta-Tunturi Range is close to the study
area. Based on that, we suggest that the matter transfer was not significant, just first km or, probably, first tens of
km. Therefore, bedrocks of diamond-bearing explosion pipes should be prospected for close to the location of
the diamond find.
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Introduction

The issue of prospecting for diamonds in the North-East of the Baltic Shield has been discussed for
a long time [1-5]. This interest is quite reasonable, since back in the late IX century a diamond grain (or several
grains, according to some sources) was found by Ch. Rabot (with Ch. Vellain, according to some sources) on the
Paz River (Paatsjoki in Finnish, Pasvikelva in Norwegian). Noteworthy, further attempts at finding diamonds
here or in the area adjacent to the north-western Murmansk region have failed.

Researchers of the Geological Institute KSC RAS, including the authors of this paper, have studied and
prospected the area with a full set of geophysical, lithological, mineralogical, petrographical and geochemical
methods. Combined with results of geodynamic analysis, these methods allowed justifying potential diamond
placers in the southern and south-eastern Kola Peninsula. Thus, new possible kimberlitic fields have been
detected on the Tersky coast, i. e. the Pulongskoye and Snezhnitskoye fields [2]. After years of searching, just
several diamond grains have been found here between the Pyalitsa and Babya Rivers [1]. Besides, one diamond
grain has been identified in the central Kola Peninsula, using the heavy concentrate analysis of a sample from the
Elnjok river-bed deposits in the White Tundra area to the east of Lovozero. It has extended the area of possible
diamond placers [2]. Yet, there were no reasons to include north-western parts of the region in this target area,
and the find of diamonds near the Paz River remained underestimated.

Based on general concepts [5], the authors of the work have doubted this approach and continued
prospecting for diamonds in the north-west of the Kola region. Finally, the search has become a success, as
described in this paper.

Materials and methods

To forecast areas of the diamond-bearing magmatism in the north-eastern Baltic Shield, the main task is
to study general patterns of the spatial and temporal evolution of the region.

In this regard, we should note that one of the latest peaks of tectonic activity in the study area was in the
late Ordovician, about 480-450 Ma ago, when the Paleo-Atlantic lapetus Ocean closed. At that time, the
Grampian-Caledonian Geosyncline changed the regime of its development. The setting of subduction zones
replaced the regime of the passive continental margin along the north-western coast of the European platform
from Scotland, through Norway to the Spitsbergen Islands. In the early and middle Devonian (390-370 Ma ago),
there was a collision between continental lithospheric plates that rimmed the Iapetus Paleo-ocean. By the early
Devonian, the North-American continent had collided with the East European continent. As a result, a single
continental lithospheric plate was produced. At the same time, the Caledonian fold belt formed, stretching from
Scotland to the north of Scandinavia and Spitsbergen Islands and marking the continental collision line. The
Caledonian Geosyncline Complex with ophiolites was pushed out of the geosyncline and thrusted over Archaean
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and Proterozoic formations as extensive allochtone covers in the north-western margin of the Baltic Shield. In
the second half of the Devonian and early Carboniferous (340-320 Ma ago), continents continued converging
with each other, gradually composing the Pangaea supercontinent.

The closure of the Iapetus Ocean can be reconstructed based on the present-day shape of continental
plates in the northern part of the Atlantic Ocean and on the structural pattern of the Caledonian allochthone in the
northern Baltic Shield, marking the ancient suture zone. At that, the collision of the wedge-shaped eastern part of
the Greenland lithospheric plate with the European plate should have produced tensile stress in the northern
Baltic Shield along the Northern Norway — Kola Peninsula — Arkhangelsk region line, i. e. from the north-west
to the south-east (Fig. 1).
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Fig. 1. Reconstructed fracturing of the East-European and ancient Siberian Platforms in the Palacozoic — Early Mesozoic
(650-241 Ma): 1 — boundary between lithospheric plates that marked the closure of palacooceans and collision;
2 — major lineaments that form in the continental lithospheric plate; 3 — rifts; 4 — unified direction of shifting lithospheric
plates; 5 — vectors of stress fields in the continental lithosphere; 6 — transform fault.
Source: DOI: 10.21443/1560-9278-2016-1/1-123-137

Puc. 1. PexoHcTpyKIus pa3pbIBHBIX HapyIIeHUH B ipeBHed Bocrouno-EBpomneiickoii, Moionoii 3anaaHo-Cubupckoii
u npeBHeit Cubupckoii miardopmax B maneo3oe — panHeM Me3030¢ (650241 v jet): 1 — rpanuiia TMTochEpHBIX TUIUT,

BJI0JIb KOTOPBIX MPOMCXOIO 3aKPHITHE MAaTe00KEAHOB 1 KOJUTM3HSL; 2 — OCHOBHBIE TMHUAMEHTEI, (hopmupyromuecs

B KOHTHHEHTANBHO uTocepHoit mumte; 3 — pudThl; 4 — reHepanM30BaHHOE HAMPABIECHUE TIEPEMEIICHHS
TUTOC(EPHBIX IINT; 5 — BEKTOPHI MOJIeil HANPSHKEHNS] B KOHTHHEHTAIBbHOM MTochepe; 6 — TpaHC(OPMHEIH pa3iom

It appears likewise, that the tensile stress zone originated along the Novaya Zemlya — Nokuev Island —
Kandalaksha town — Gulf of Bothnia line, when the Devonian Paleo-Ural Ocean closed and the West-Siberian
epi-Paleozoic Platform collided with the Russian Platform in the Late Carboniferous (Fig. 1). At that, the
protrusion of the Kara Plate, which is marked as a knee fold of the Novaya Zemlya structures, intruded into the
Barents Sea Platform, like a wedge.

Events at the rims of the Baltic Shield affected its inner physical state. As a result, an almost orthogonal
fault system formed in the eastern part of the shield. Branches of this system are oriented north-westwards and
north-eastwards (Fig. 1). The pattern of these deformations predetermined the genesis of another fault system
that formed in result of decomposition of forces. The submeridional-sublatitudinal orthogonal system formed in

37



Copoxtud H. O. u np. TlepBas Haxozaka anMasa Ha nosryocTpoBax Cpeanuii 1 Peibauuid. ..

the described period as a secondary process with no significant shifts along faults. These facts of the Paleozoic
structural arrangements in the north-eastern Baltic Shield indicate different timing of the fault systems
origination. First, the north-western and north-eastern systems formed; next, the submeridional and sublatitudinal
systems occurred. Tensile stress in the eastern Baltic Shield produced a number of rift structures. According to
geophysical data, there are two systems of rift formations in the Kola Peninsula, i. e. the White Sea and Barents
Sea systems. They mark faults of the north-western strike and an extension fault system that is normally oriented
towards the faults. This extension is marked by the water area of the White Sea Throat.

The origin and renewal of the described fault systems at about 450-320 Ma should be confined to the
intensive alkaline-ultrabasic and kimberlitic magmatism in the Baltic Shield and northern Russian Platform.
Massifs of alkaline-ultrabasic intrusions are localized in the central Kola Peninsula and eastern Finland (Fig. 2).
Explosion pipes are distributed east of the localized alkaline-ultrabasic intrusions and occupy a small area within
the Yermakovsky Graben. An individual explosion pipe has been first discovered near the Ivanovskaya Bay on
the Barents Sea shore. Explosion pipes have been also discovered in the Arkhangelsk region, all gathered in the
Zimnebrazhnaya area of the kimberlitic and melilitite magmatism. Most of the explosion pipes on the Tersky
coast of the Kandalaksha Bay and an individual find on the Murmansk shore of the White Sea have the melilitite
composition. In the Arkhangelsk region, there was both the melilitite, and deeper kimberlitic magmatism.
Besides intrusions and explosion pipes, the Caledonian and Hercynian magmatism in the Kola Peninsula is
characterized by widespread dyke complexes that occur as two separate areas. One of them stretches along the
Murmansk coast from northern Norway to the Ivanovskaya Bay in the east (Fig. 2). These dykes are alkaline-
ultrabasic mostly. There are also doleritic dykes in the western part of the distribution area mainly.
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Fig. 2. Geological scheme of the eastern Baltic Shield: 1 —hydrosphere; 2 — sedimentary cover of the Russian Platform;

3 — Archaean continental-crustal associations; 4 — Early Proterozoic (Svecofennian) sedimentary-volcanogenic and intrusive
complexes; 5 — Caledonian allochthone covers; 6 — alkaline-ultrabasic intrusions; 7 — picrite and melilitite explosion pipes;
8 — kimberlites; 9 — lamproites; 10 — transform-type fractures; 11 — subduction zones and directions of subduction
(indicated by arrows) of the Early Proterozoic oceanic plates (1.9-1.8 Ga ago);

12 — axis of the Paleozoic Kandalaksha-Dvina rift system
Puc. 2. 'eonoruueckas cxeMa BocTo4HOM yacTy bantuiickoro mura: 1 — runpocdepa; 2 — ocanouHblii uexoi Pycckoii
wiatdopMel; 3 — KOHTMHEHTAJILHO-KOPOBbIE aCCOLMALIMM apXxesi; 4 — 0Cal0YHO-BYJIKAHOT€HHbIC U MHTPY3UBHBIC KOMILIEKCHI
PaHHEIPOTEPO30MCKOro (CBEKOEHHCKOr0) BO3pacTa; 5 — aJNIOXTOHHBIE MOKPOBBI KAJICJOHCKOTO BO3PacTa;

6 — MHTPY3UH 1IEJT0YHO-YIBTPAOCHOBHOI'O COCTaBa; 7 — TPYOKH B3pbIBa MMKPUTOBOI'O U MEJTMIIMTUTOBOTO COCTABOB,

8 — kuMOepauThI; 9 — mammponTsl; 10 — pa3peIBHBIE HAapyIIEeHUS TpaHCPOPMHOTO THMA; 11 —30HBI CyOIyKIMN
W HalpapJIeHHUs MOUIBUIa OKEAaHWUECKHUX TUUT (TTOKA3aHbl CTPEJIKaMH) PAHHETIPOTEPO30ICKOro Bo3pacra
(1.9-1.8 mapn ner Hazan); 12 — ocs Kanganakmicko-J{BUHCKO#H pr)TOBOIH CHCTEMBI TAaNE0301CKOT0 BO3pacTa

38



Bectauk MI'TY. 2019. T. 22, Ne 1. C. 36-47.
DOI: 10.21443/1560-9278-2019-22-1-36-47

The second area of the dyke magmatism is constrained by the north-eastern coast of the Kandalaksha
Bay. Nowadays, more than 300 dykes are known here. Most of them are oriented north-eastwards and compose
a series of subparallel bodies with a distance between them ranging from 20-50 m to 500—700 m. Almost all
of the dykes are alkaline-ultrabasic.

The study of age characteristics of the intrusive magmatism allowed defining two age intervals of its
activity. Early intrusive bodies, explosion pipes and dykes intruded in the period of 480—400 Ma ago. They form
a north-westwards elongated zone stretching along the coast of the Kandalaksha Bay and further, including the
Kovdor massif. Later magmatic events were 400-320 Ma ago. They are confined to fracturing of the north-
eastern and northern strike. The defined pattern indicates a younger age of origination of the meridional and
diagonal (north-eastern) fault systems.

We have analyzed spatial-temporal settings of magmatic formations in the eastern Baltic Shield and
revealed that they were regularly located close to intersection nodes of major fractures in all of the four
directions (Fig. 1). In general, there are 16 major nodes within the described region with intense magmatism in
10 of them. The rest 6 areas are in the north-western and eastern parts of the Kola Peninsula and on the Rybachy
Peninsula. These areas have no evidence of magmatism yet, being either closed or poorly studied. Noteworthy,
as a result of the research made by the authors in 1997 on the eastern Kola Peninsula (the Pulonga — Babya
Rivers), a number of melilitite and kimberlite dykes have been discovered on the Kola coast of the White Sea
Throat. These dyke formations have a peculiar spider-like shape with the isometrically isolated matter in the
centre and 4—6-ray radiating dykes. The diameter of central bodies ranges from 2 to 8 m, apophyses are as long
as 30—80 m. Dyke bodies break the Archaean crystalline basement; they are not metamorphosed and often have
peculiar diagonal primary fractures formed under the magma crystallization. By the present day, these
formations are poorly studied, but preliminary data indicate their Paleozoic age.

As a result of the Caledonian-Hercynian activity in the Baltic Shield, several magmatic complexes
intruded and formed on the shoulders of these structures, in rift areas and intersection nodes of the largest
lineaments (Fig. 3). Consequently, the Paleozoic alkaline-ultrabasic, melilitite and kimberlite magmatic province
was formed within the Baltic Shield and northern Russian Platform.

o 0 100 200 kM
j & Barents Sea
£ NS
| i\
Baltic Shield e

Fig. 3. Scheme of tectonics and distribution of major intrusive massifts and Paleozoic explosion pipes in the north-eastern
Baltic Shield: 1 — linear areas of localized Paleozoic deep tectonic faults; 2 — alkaline-ultrabasic intrusions;
3 — melilitite explosion dykes; 4 — kimberlite explosion pipes; 5 — lamproite explosion pipes
Puc. 3. Cxema nposiBIIeHUS] TEKTOHUKH M PACIIPEIEIICHNs] OCHOBHBIX MHTPY3UBHBIX MacCHBOB U TPYOOK B3pbIBa
NaJe030icKoro Bo3pacra B CEBEpO-BOCTOYHOM YacTy bantuiickoro mura: 1 — IMHEHbIE 30HbI KOHIIEHTPAIMHY TITyOMHHBIX
TEKTOHUYECKUX PA3JIOMOB I1aJ1€030MCKOr0 BO3pacTa; 2 — MHTPY3HH IIEIOYHO-YIBTPAOCHOBHOTO COCTaBa,
3 — METMIUTUTOBEIE TPYOKH B3pBIBA; 4 — KIMOEPIUTOBBIE TPYOKH B3pPBIBA; 5 — TaMIPOUTOBBIE TPYOKH B3phIBA
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According to the geodynamic analysis and timeline of the crustal formation in the eastern Baltic Shield,
the most promising areas for diamond-bearing rocks are intersection points of deep-seated breaks in the
lithosphere and defined belts of possible diamond-bearing kimberlitic magmatism (Fig. 1; 3). Thus, Fig. 4 shows
the most promising areas for prospecting for diamond-bearing kimberlitic explosion pipes. These areas can be
united into the single diamond-bearing Norwegian-Mesensky belt.

Barents Sea

White Sea
Baltic Shield

The Norwegian-Mesensky
diamond-bearing province

Fig. 4. Location of the Norwegian-Mesensky diamond-bearing belt within the north-eastern Baltic Shield
and northern Russian Platform
Puc. 4. Cxema pacnonoxenust Hopexcko-Me3eHCKOro ajiMa3oHOCHOTO Iosca
B IIpeJieNiaX CeBepO-BOCTOYHOM yacTy bantuiickoro mura 1 ceBepa Pycckoii matdopmbl

The Rybachy and Sredny Peninsulas have been prospected for diamonds (Fig. 5). Detailed decoding of
large-scale aerial photographs and in situ measuring of fractures in the northern margin of the Sredny Peninsula
allowed defining prospective intersection nodes of deep faults. Heavy mineral concentrate has been sampled here
and indicated diamonds and associated minerals. The obtained results are provided below. They can indicate
either native wash-out origins, or immediate scouring of Paleo-marine terraces that used to be rich in these
minerals. Samples have been picked out the middle flow of a creek, upstream a bit from its crossing with the
road that goes from the isthmus to the Zemlyanoy Cape of the Sredny Peninsula (Fig. 6). During the sampling,
480 kg of alluvial deposits from fluvial and coastal facies have been processed. After sieving and washing,
1.5 kg of gray sand has been prepared for further analyses. The sand has been processed in the Laboratory for
Mineralogy of Geological Institute KSC RAS, as described below.

Three samples of -0.75B class with an average weight of ~300 g have been transferred to the laboratory.
The samples have been processed for the reduced mineralogical analysis, according to the following technique:

1. VLTK-500 counter balance is used to determine the weights with accuracy of 0.1 g.

2. The material is separated according to its specific weight in bromoform with a specific weight of
2.9 g/em’. As aresult, heavy fraction is produced.

3. The heavy fraction is subject to the magnetic and electromagnetic separation (using the Sochnev
magnet). As a result, magnetic, electromagnetic and nonmagnetic fractions have been obtained. All fractions are
weighted.

4. All fractions have been studied under the binocular magnifying glass. Minerals have been identified
visually, using a microscope in immersion fluids. In some cases, the X-ray and microprobe analysis on Cameca
MS-46 have been provided. Pictures of single grains have been taken using the Stemi binocular. The content (%)
of zircon, rutile, ilmenite has been calculated regarding the heavy fraction weight.
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Fig. 5. Geological map of the Sredny and Rybachy Peninsulas: 1 — dolerite dykes; 2-8 — Upper Riphean (Vendian?), Kildin
Structural and Formation Zone: Volokovaya series (2, 3): Pumanskaya suite — interlayered yellowish gray arcosic psammites,
siltstones and matfic pelites (2); Kuyakanskaya suite — yellowish gray polymict conglobreccia with fragments of phosphorites,
arcosic gritstones and psammites with thinly layered mafic siltstones and pelites (3); Keldinskaya series (4-8): Karuyarvinskaya
suite — interlayered varicolored arcosic and oligomict psammites, siltstones and dolomites (4); Zemlepakhtinskaya suite — yellowish
gray arcosic psammites with thinly layered siltstones and pelites with lenses of phosphorite-bearing rocks (5); Poropelonskaya suite
— interlayered grayish green arcosic psammites and mafic siltstones (6); Palvinskaya suite — interlayered varicolored quartz,
oligomict and arcosic psammites, siltstones, pelites and dolomites (7); Pyaryayarvinskaya suite — interlayered grayish green and
quartz, oligomict and arcosic psammites, mafic siltstones and pelites (8); 9-14 — Middle Riphean, Rybachinskaya Structural and
Formation Zone: Bargoutnaya series (9—11): Tsypnovolokskaya (R2ts) and Skarbeevskaya (R2sk) suites — interlayered mudstones
and siltstones with lenses of carbonate rocks (9); Zubovskaya suite — interlayered gray polymict psammites, siltstones, pelites (10);
Mayskaya suite — interlayered gray quartz and polymict conglomerates with polymict psammites (11); Einovskaya series (12—14):
Perevalnaya suite — suite of gray polymict psammites and gritstones with rare interlayers of polymict conglomerates, siltstones and
pelites (12); Lonskaya suite — interlayered gray polymict conglomerates, gritstones, psammites with rare interlayers of siltstones and
pelites (13); Motovskaya suite — gray polymict conglobreccia and gritstones with interlayers of polymict psammites with rare
interlayers and lenses of siltstones and pelites (14); 15 — Neoarchaean undissected tonalite-granodiorite complex; 16 — tectonic
deformations: I — rank fractures (a—e): thrusts and wrench faults (a), shears (6), faults with unclear kynematics (g); Il — rank fractures
(2); Il — rank faults (0); 17 — elevation marks; 18 — disposal site of diamond and associated mineral grains
Puc. 5. I'eonoruyeckas kapra n-oB Cpenuuit u Pei6aunii: 1 — naiiku nonepuros; 2—8 — Bepxumii pudeii (Bena?), KnjibIuncKas
CTPYKTYPHO-(pOPMALIHOHHASA 30HA: 80/10K08as cepus (2, 3): MyMaHCKas CBUTA — NIepeCcIalBaHUe KEJITOBATO-CEPBIX apKO30BBIX
TICAMMUTOB, &JIEBPOJIUTOB U TEMHOLIBETHBIX TNEJIUTOB (2), KyAKaHCKas CBUTA — XKEJITOBATO-CEPHIC ITOJIMMUKTOBLIC KOHI‘J'IO6peK‘II/II/I
¢ o6omkamu GochoprTOB, APKO30BBIE IPABEIUTHI M IICAMMHTBI C MATIOMOIIHBIMH TPOCIIOSIMI TEMHOLIBETHBIX aJICBPOJIUTOB
u ienutoB (3); kunvourckas cepus (4-8): KapysipBUHCKasi CBUTa — IlepecianBaHNe MECTPOIBETHOOKPALICHHBIX apKO30BBIX
1 OJIMTOMUKTOBBIX IICAMMUTOB, aJIEBPOJIMTOB U TOJIOMUTOB (4), 3EMJICTIAXTUHCKAsA CBUTA — KEJITOBATO-CEPHIC aPKO30BLIC IICAMMMUTHI
¢ MaJIOMOLIHBIMH HPOCIIOSAMH AJICBPOJIUTOB U METUTOB ¢ IMH3aMHU (hochopHuTcoaepkamux nopos (5); moponenoHckas cBUTa —
nepeciianBaHie cepo-3¢IeHBIX apKO30BBIX ICAMMHTOB M TEMHOLIBETHBIX aJIEBPOJIMTOB (6); MAIBUHCKask CBUTA — NIEpeCiIaBaHie
Pa3HOUBETHBIX KBAPILIEBLIX, OJIATOMUKTOBBIX U aPKO30BbIX IICAMMUTOB, aJIEBPOJIMTOB, MEJIUTOB U TOJIOMUTOB (7), TSApAAPBUHCKAA
CBHUTA — MEPECTIANBAHUE CEPO-3€JTICHBIX U KBAPLEBLIX, OJIMTOMUKTOBBIX U aPKO30BBIX ICAMMHUTOB, TCMHOIIBETHBIX AJIECBPOJIUTOB
u niesntoB (8); 9—14 — cpeannii pudeii, pridaunHckas cTpyKTypHO-PopMaNIMOHHAs 30HA: OapeoymHuas cepusi (9—11):
uplHaBosiokekas (R2ts) u ckapOeesckas (R2sk) cBUTBI — nepeciianBaHie apru/UTUTOB M aJIEBPOJIMTOB C JIMH3aMHU KapOOHATHBIX
nopon (9); 3y0oBcKast CBUTA — MepecianBaHue CEPOLBETHBIX MOJMMHUKTOBBIX IICAMMHUTOB, aleBpOauTOB, HenutoB (10); maiickas
CBUTA — MEPECITTANBAHNAEC CEPOLBETHBIX KBAPLEBBIX U MOJIUMUKTOBLIX KOHIJIOMEPATOB € IMOJIMMHUKTOBBIMU IICAMMUTAMA (1 1),
sunosckas cepusi (12—14): nepeBasbHasi CBUTA — TOJIIA CEPOLBETHBIX HOJMMUKTOBBIX ICAMMHTOB H TPABEIIMTOB C PEIKHMHU
MPOCIIOSMH MOJMMHKTOBBIX KOHIJIOMEPATOB, AJIEBPOJIUTOB U NeuToB (12); JIOHCKas CBUTA — epeciauBaHue CEPOLBETHBIX
TIOJIMMUKTOBBIX KOHIJIOMEPATOB, I'PABEJIUTOB, IICAMMUTOB C PEAKUMU IIPOCIOAMU aJIEBPOJIUTOB U TIEJINTOB (13), MOTOBCKast CBUTa —
CEPOLIBETHBIE MOJMMUKTOBBIC KOHITIOOPEKYHHU U IPABEIUTHI C MPOCIOSIMH MOJTUMHUKTOBBIX TICAMMHUTOB € PEIAKHMH IPOCIOSIMHI
Y JIMH3aMU a1eBpoynToB 1 nieutoB (14); 15 — HepacuiieHEeHHBIIT KOMIUIEKC TOHAIUT-IPaHOIMOPUTOB Heoapxes; 16 — TeKToHnYecKue
HapyLICHUS: pa3pbIBHbIC IEPBOTO PaHra (¢—6): HaJBUTH U BCOPOCO-CIBUTH (), CABUTH (), pa3IoMbl ¢ HESICHOM KMHEMATUKOH (8);
pa3pbIBHBIC BTOPOTO paHra (2); pa3ioMsl TpeTbero panra (0); 17 — BeicoTHbIe 0TMETKH; 18 — MecTO 00HapyKEHUSI 3epeH aTMa30B
Y MUHEPAJIOB-CITyTHHKOB
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Fig. 6. Sampling point
Puc. 6. Mecto ot6opa mpo6

Results and discussions

The Table provides results of the research. The minerals closest to the kimberlitic association in their
optical properties have been analyzed using the semi-quantitative X-ray and structural (microprobe) analyses.

Diamond is a single particle. It occurs as a transparent, almost colorless fragment with a yellowish tint
and silky diamond luster. The fragment is 0.1 mm big, flattened and irregularly angular-shaped. It has irregular
conchoidal and step-like chips with an uneven and rough surface. Under a magnifying glass it is clearly visible
that some chips have the step-like structure, while the others are covered by a net of perpendicularly intersected
fractures (Fig. 7). Verified by the X-ray structural analysis (X-ray diagram, Fig. 8).

Fig. 7. Fragment of a dipiramidal diamond crystal. Facets of the head are clearly visible
Puc. 7. OCkOIOK JUIUPAMUIATBHOTO KPUCTAIA aaMa3a. X0POIIO BUAHEI TPaHU FOJIOBKH
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Carbon silicide — from rare (on the left coast) to tens of particles (on the right coast) — occurs as sharply
angular- and irregular-shaped fragments, rare irregularly angular-shaped fragments or single tabular crystals
colored dark blue, greenish light blue, grayish light blue and rarely light gray with a shiny metallic luster. The
fracture is conchoidal, the surface is clean. The common size of fragments is 0.1-0.2 mm (on the left side
mostly) to 0.45 mm (on the right side), single particles are up to 0.7 mm (Fig. 9). Verified by the microprobe
analysis (Table).

Fig. 8. X-ray diagram of a diamond grain (bottom) compared with standard diamond powder (top)
Puc. 8. Perrenorpamma 3epHa anmasa (HIDKHSISL 9aCTh PUCYHKA) B CPABHEHUH C HTATOHOM aJIMa3HOro MOPOIIKa
(BEpXHsS 4acThb)

1 mm Q @

Fig. 9. Fragments of moissanite crystals (carbon silicide)
Puc. 9. Ockonky KpUCTAIIOB MyaccaHuTa (KapOua KpeMHUsI)
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Chromium diopside occurs as single half-rounded pale-green fragments and single angular-shaped
debris. The surface of the debris is coarse-grained, each fragment has conchoidal fractures. The size of particles
is about 0.3 mm. The debris gabitus is prismatic mainly (Fig. 10). The content of Cr,0; is about 1 %, which is
verified by the microprobe analysis (Table).

K3

= =
ik

1 mm

Fig. 10. Fragments of chromium-diopside crystals
Puc. 10. Ockoikn KPUCTATIOB XPOM-IHOTICHIA

Chromium-spinellid is found as a single particle in the alluvial sample on the right side. It is 0.1 mm
big, octahedron-shaped and dark brown (Fig. 11). Verified by the microprobe analysis (Table).

1 mm

T

Fig. 11. Fragments of chromium-spinellid crystals
Puc. 11. Ockoaxu KpUCTaJIIOB XpOM-IITUHEIUAA

Zircon occurs mostly as fine (about 0.1-0.2 mm) elongated crystals or rare pale-pink debris. The
content in samples is about 1.5-2 % of the heavy fraction weight.

Rutile occurs mostly as fine (0.1-0.2 mm) elongated or round black or deep red crystals. The content in
samples is about 0.5—1 % of the heavy fraction weight.

Ilmenite occurs mostly as irregular rounded and angular-shaped grains with a size of 0.1 to 0.5 mm. The
content in samples is about 1-3 % of the heavy fraction weight.

44



Bectauk MI'TY. 2019. T. 22, Ne 1. C. 36-47.
DOI: 10.21443/1560-9278-2019-22-1-36-47

Table. Results of heavy concentrate analyses
Tabnmuua. Pe3ynbTaThl aHamM3a MIJTMXOBBIX MPOO

Sample Primary Sample Heavy
P Sample type | characteristics of Task P fraction Mineral content
No. weight .
sample weight
Left river |Alluvial-fluvial| 175 kg, washed to Diamond, 330.0¢g 254¢ Carbon silicide —
bed gray sand, sieved | accessories, rare part.,
gold, zircon, chromium-diopside —
rutile, ilmenite single part.,

zircon — 1.3 %,
rutile — 0.5 %,
ilmenite — 1.6 %

Right |Alluvial-fluvial| 125 kg, washed to Diamond, 2200 ¢g 22.8 g | Diamond — single part.,

river bed gray sand, sieved | accessories, carbon silicide —
gold, zircon, tens of part.,
rutile, ilmenite chromium spinellid —
single part.,
chromium diopside —
single part.,

zircon — 1.5 %,
rutile — 1 %,
ilmenite — 2.8 %

Right Alluvial- 250 kg, washed to Diamond, 350.0 g 26.0¢g Carbon silicide —
coast coastal gray sand, sieved | accessories, tens of part.,
gold, zircon, chromium dioside —
rutile, ilmenite single part.,

zircon — 2.2 %,
rutile — 0.3 %
ilmenite — 1 %

Conclusion

Our research has indicated diamond placers and associated minerals in Riphean sedimentary suites on
the Rybachy and Sredny Peninsulas. We have not studied magmatic explosion pipes of kimberlitic composition.
Thus, we may conclude that this region lacks profound geophysical research and requires close attention in this
respect. We take into account that (a) Riphean sedimentary complexes of the Rybachy and Sredny Peninsulas are
formations of the passive continental margin of that time, and (b) the watershed of the Musta-Tunturi Range is
close to the study area. Based on that, we suggest that the matter transfer was not significant, just first km or,
probably, first tens of km. We believe that bedrocks of diamond-bearing explosion pipes should be prospected
for close to the location of the diamond find.
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H. O. Copoxtun, H. E. Ko3nos, B. 0. Kanaues

IlepBasi HaxoaKka aiMa3a Ha noayocTpoBax Cpeanuii u Poioaumii
B ceBepo-BocTOYHOM 4yacTu baaruiickoro mura

PaccMoTpeHs! 00111ie 3akOHOMEPHOCTH TPOCTPAHCTBEHHO-BPEMEHHOM 3BONIOIMK pervioHa. [IpuMenenne mprHLIHIOB
reoJJMHAMUYECKOT0 aHallN3a U MepHoAu3alys MPOLECCOB KOpooOpa3oBaHUs BOCTOUHON yacTh bantuiickoro mura
TIO3BOJTHJTH OTIPENIETINTD, YTO HAarboJIee MepCcneKTUBHBIMY 00JIACTSIMH MOKCKA aJIMA30HOCHBIX TIOPOJ SIBJIFOTCS] MECTa
nepeceueHus NyOMHHBIX PAacKOJIOB JUTOCHEPHI C BBIABIEHHBIMHU MOSCAaMU BO3MOXHOTO MPOSIBIEHHS aIMa30HOCHOTO
knmOepnuToBOoro Marmarusma. [IpennokeHsl Hambonee NEepPCTIEKTHBHBbIE 30HBI IS MOWCKA aJMa30HOCHBIX
KHMOEPIUTOBBIX TPYOOK B3pbIBA, KOTOPbIE MOTYT COCTaBUTh €AMHBIN anMa3oHOCHbI Hopsexcko-MeseHcknit
nosic. [Tonckn aaMa3oB MPOBOIIITUCE B paiioHe moiryocTpoBoB Peidaunit m Cpemnuit B 2005-2007 rr. JleTanbHbie
paboThI 10 AEMN(PHUPOBAHUIO KPYITHOMACIITAOHBIX a9pO(OTOCHUMKOB U TIOJIEBOI1 3aBEPKE pa3pbIBHBIX HapyIICHUI
Ha CeBepHOit OKOHEYHOCTH 1-0Ba CpeiHMIA O3BOJMIIHN BBISSBUTH MEPCTIEKTUBHBIE Y3JIbI TIEpeceueHNs TITyOMHHBIX
paznomoB. [IpoBeieHHOE B 3TOM MECTE IUTHXOBOE OMPOOOBAHMUE AANI0 MOJOKUTEIBHBIN Pe3ysIbTaT Ha OOHapYKEHHE
aIMa30B U MUHEPAJIOB-CIyTHUKOB. [1oTyueHHbIE pe3ysibTaThl OPoOOBaHMUS MOTYT YKa3bIBaTh MO0 HAa HAINYWE
KOPEHHBIX UCTOYHHUKOB Pa3MbIBa, IMOO HA HEMOCPEACTBEHHBIN pa3MbIB MAIEOMOPCKHX Teppac, HEKOria 000rallleHHbIX
JaHHBIMM MuHepanamu. [lpm 3ToM marmarmdeckne TPYOKH B3pbiBa KMMOEPIMTOBOTO COCTaBa OOHAPY)KEHBI
He ObUIM, YTO MOXET OBbITh CBS3aHO CO CIa0OH TreoJIOTMYECKON HM3yYEHHOCTBIO HCCIEIYyEMOro pernoHa
KpYMHOMAcCIITaOHBIMU Teo(pU3MYeCKUMHI MeToaMH. B CBS3M ¢ HaxoiKaMK alMa30B BbICKa3aHA PEKOMEHIALS
0 pacHlIMpeHNH MOJOOHBIX MCCIIEN0OBAHUI M MPUBICUYEHUN AOMOJHUTEIBHOTO, 60siee MPUCTATILHOTO BHUMAHUS
K naHHOW mpoOmeme. Mcxonst w3 Toro uto pudeiickie ocagouHble KOMIUIEKCHI TTOTyocTpoBoB Poidaunit n CpenHuit
ABJISIOTCS] 00pa30BaHMsIMU NTACCHBHON OKpanHbI KOHTHMHEHTA TOTO BPEMEHH, a Bojopasen xpedra Mycra-TyHTypn
HaXOAWTCSI B HETIOCPEICTBEHHOW OJM30CTH OT MECTa MCCIENOBaHMil, MpearnonaraeTcs, YTo MacmTabd mepeHoca
BEILECTBA HE ObUT OYEHb CYLIECTBEHHBIM U COCTABJISUT MEPBbIE KIJIOMETPBI, BO3MOKHO, TIEPBbIE IECATKN KUJIOMETPOB.
B cBsI31 ¢ 3TMM KOpEeHHbIE BHIXObI AIMa30HOCHBIX TPYOOK B3pbIBA CIEAYET NCKATh B HEMOCPEICTBEHHOM OMM30CTH
OT MECTa HaXOAKH ajMasa.
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