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Kapﬂ.l ,qaﬁmahlx KOMNMEeKcoB B MacluTabe KOHTUHEHTOR ABNAKTCA MOLUHbLIM MHCTPYMEHTOM ANA
naeHTUhMKaUMKU KPYNHbIX MarmaTuyeckux nposnHuvi (KHM), ana nHTepnpetauumn reoguHaMmM4eckux
YCNOBWIA, ANA NOKanM3auMn MaHTUMHBLIX NNOMOB, XapakTepPUCTUKN UCTOPUM packona CynepKoOHTUHEHTOB U
ANA NaneoKOHTUHEeHTanNLHLIX PeKOHCTPYKUMA.Takana kapTa macwTaba 1:5 000 000 B HacToAwee BpeMA caenaHa
Ana Kadage! 1 okpyxarowmx permoHoB (Buchan and Ernst, 2004, Diabase Dyke Swarms and Related Units in Canada
f:m'dA.ﬁacem Regians) W AoKa3ana CBOH BaXHOCThL B pacCMaTpMBaeMOM KOHTEKCTe, KaK 3To oﬁcy’:ma.noch B
HWXenpuBeAEHHOM Npumepe AnA KpaToHa Ceronmpuop KaHaackoro wura. Moaroroska noaoGHoM kapTel ans
AalKoBbIX poéB CMbupu U cocelHUX PErMOHOB HECOMHEHHO OKaXeTCA He MeHee Nomne3HbIM.

CoBpeMeHHbIW B3rnA Ha AaWKOBLIE POM.

B HeaaBHUe rogbl Npou3oLna pesonouna B U3y4YeHUH U NOHUMaHUK naﬁxoaux pOéB. Aapomarum'ub[e
KapThkl NOKa3bIBaKT HAaNu4ne poﬁB, OTNU4YAKLWKWXCA KPYNHBIMW Macn.rrab’auu, HO npOCTOﬁ reoMmeTpumn
(nMHeHBbIX MNK pacxoasawmuxcs BeepoM).OHM 06bINHO MOTYT GbITh 4aTMPOBaHLI C TOYHOCTLIO Nyyle +/-5
MIIH. neT ucnonb3ya U-Pb meToa no MuHepanam 6apaenenT U LMPKOH M B HEKOTOPLIX CMY4YanX ¢ MOMOLLID
Ar-Ar meTtopa. [laTupoBaHu1e yKa3biBaeT, Y4TO MHOTWE POWM BHEAPWUITMCh 33 KOPOTKUWA NPOMEXYTOK BPeMeHH,
<10 mnH net. MNaneoMarHUTHbIE UCCNEAOBAHMA TOYHO AATUPOBAHHLIX Aaek Xxopolwo obocHoBaHHble TKAM 1
NaneoKoOHTUHEHTanNkHEIe PEKOHCTPYKUWK.

BoccTtaHoBneHune WCTOpPMKU pacKanbiBaHWA KpaToHa Cuonupuop no Aal?'ll(OBbIM poam

Kapra pankoBbix poée Kanagsi (Buchan and Ernst 2004) okazanack KpUTUYeCKOW ANA NOHMMaHWUA
pacnpegeneHns U reoMeTpUMn anKoBbIX POEB KpaToHa CLIONMPMOP M NO3BONMAA NyYlle NOHATEL UCTOPUIO
ero packansiBaHums. KpatoH Ceronupuop B KaHane AaBnseTcs KpynHewwmum B MUpe apXerncKum 6rnokom m
BEpPOATHO ObIN pacnonoxeH BHYTpy Gonee KpynHOro KOHTMHEHTa.B TeveHue naneonpoTepo3os 6NokKU Kopkl
OTOpPBanuchL OTOPBAanuCL OT Kpaés kpaToHa CLIONMpUOp, Kak aTo nokasaHo. NpeanonaraeTcs, 4To
OTEETCTBEHHLIMM 33 pacKankiBaHWe KpaToHa ABNAKTCA MaHTUAHLIE NNKOMEI, NONOXeHWE KOTOPLIX
onpegensieTcs No OpUMeHTUPOBKE BeepoobpasHbIX A4aNKOBLIX POEB.

HauuoHanksHas KaHaAcKasA KapTa 4alKoOBbIX POEB

Monb3a oT NOCTPOEHNA HALUMOHANBLHOW POCCMIMCKON KapThl AaWKOBLIX POEB XOPOLLO WMINKCTPUPYeTCH
KapTo# nankoBbix poée KaHagel, m-6a 1:5,000,000 (Buchan and Ernst 2004), cywecTByOWEN KaK B Ne4aTHOM, TaK
v B undpoBom BapuanTe. Kapta Bkniovaet 453 pos, 1 4TO ABNAETCA OrPOMHBIM YNy4WeHWeM Mo CPaBHEHWID
c 43 poAMK, NOKa3aHHLIMKW Ha Bonee paHHen kapTe KaHagckoro wuTta (Fahrig and West 1986). Pon
pacnpenenAlOTCA NO BO3pacTaMm cneayrowmum obpa3om: 35 apxenckux, 76 NnaneonpoTepo3oncKux, 60
Me30npoTepo3oncKux, 31 Heonporeposonckux, and 162 haHepo3oncKux (97 naneo3ockux, 27 Me3o3onCcKuX, 38
KalHO30MCKKX), a Take 89 Nnoxo AaTMPOBaHHLIX. 47 POEB CUUTAKTCA MTMraHTCKMMM, MOCKONLKY OHU MMeloT
AnuHy >300 km. Mo kpainHen mepe 6 U3 HUX MMeroT anuHy Gonee 1000 km 1 10 poés meroT BeepoobpasHyr
reomeTpuio. [Jalkn NoKasaHkl BO BCEX paloHax W reoniorMYHCKUX cuTyaumnax, Bkniovas KaHagckuin
AOKEMOPUHACKMIA LKT M AOKEMOpPUIHCKME MacCHBLI, oBbnacTu thaHepO30OMCKOro Yexna U cknapyarsie 1
oporeHu4yeckue nosica. KaHaackas kapTa nokasbiBaeT 95 eAMHUL, KOTOPLIE CBA3aHbI C AaMKOBbIMU POAMM,
BKMOYaa BYNKaHUTLI, CUNbI U MaduT-yneTpamadguToBLIe MHTPY3uK. B pononHeHune k atomy, umeercs
0BBLACHUTENBLHAA 3aNMCKa, COAepPXKaLlan rMaBHbIe XapaKTePUCTUKM KaXAoro Poa U NPUHLMNMANEHO BaXHbIe
nuTepaTypHbie cebinku. Kapta notpe6oeana okono 2 «4yenoeeko-net» paboTkl U Bbina cocTaBneHa ¢
ucnonk3oBaHuem okono 2000 geTankHLIX reoNnorM4eckUX OTHETOR, FEONOrMYECKUX U a3POMarHUTHLIX KapT.

MNpoeKT pocCMHUCKOW HALMOHANLHOW KapThl 4aNKOBLIX POEB

3peck Mbl BHOCMM NpeanoxeHune cosaate Kapmy donepumoesix dalikoesix poée Poccuu u conpedenbHbIX
pezuoHos. OCHOBbLIBasACh Ha NAIOTHOCTH W pacnpefenedi Bo3pacToB KAaHAACKOW KapThl, Mbl Npeanonaraem,
YTO TakKas kapTa MoXeT cofiepxaTe Gonee 700 poée (>200 nokemGpuiickoro BoapacTa u >500 haHeposoickoro
Bo3pacTa). U3 Hux BoamoxHo 100 ByayT ruranTckumum (>300 km gnuHon), 10 6yayT =1000 km, 1 20
NpoaeMOHCTPUPYIOT TMraHTCKyH BeepoobpasHyio reomeTpuio. Kak u Kanagckas, Poccuiickas kapta 6bina bbi
OYeHb NonesHa B peweHun hyHAaMeHTanbHbLIX TEKTOHUYECKUX U reoauHaMUYecKkux npobnem.
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Dyke swarm maps at a continental scale are a powerful tool for identification of large igneous provinces (LIPs), for
interpreting geodynamic settings, for locating mantle plumes, characterizing the breakup history of supercontinents, and
paleocontinental reconstructions. Such a map at a scale of 1:5 000 000 is now available for Canada and adjacent regions
(Buchan and Ernst, 2004, Diabase Dyke Swarms and Related Units in Canada and Adjacent Regions) and has proven to be
very important in this context, as discussed in the example below for the Superior craton of the Canadian Shield.
Preparation of a similar map for the dyke swarms of Russia and adjacent areas will undoubtedly prove equally useful.

The modern view of dyke swarms

In recent years there has been a revolution in the study and understanding of dyke swarms. Aeromagnetic maps reveal
swarms of vast scale but simple geometry (linear and radiating). They can now be routinely dated to better than +/-5
million years precision using the U-Pb method on the minerals baddeleyite and zircon, and, in some instances, using the
Ar-Ar technique. Dating indicates that many swarms are emplaced in short duration events of <10 million years.
Paleomagnetic studies of precisely dated dykes can yield well constrained Apparent Polar Wander Paths (APWPs) and
paleocontinental reconstructions.

Breakup history of the Superior craton from dyke swarms

The dyke swarm map of Canada (Buchan and Ernst 2004) has proven to be critical for understanding the distribution and
geometry of dyke swarms of the Superior craton and giving insight into its breakup history. The Superior craton of
Canada is the world's largest Archean block and was likely located in the interior of a much larger continent. During the
Paleoproterozoic, crustal blocks broke away from the margins of the Superior craton as illustrated. Mantle plumes which
are located by associated radiating dyke swarms are thought to be responsible for the breakup.

Canadian National Dyke Swarm Map

The benefits of producing a Russian national dyke swarm map are well illustrated by the 1:5,000,000 dyke swarm map of
Canada (Buchan and Ernst 2004), which is available in both printed and digital form. This map compiles 453 swarms,
representing a dramatic improvement on the 43 swarms that were shown on the earlier map of the Canadian Shield
(Fahrig and West 1986). The age distribution of swarms is as follows: 35 Archean, 76 Paleoproterozoic, 60
Mesoproterozoic, 31 Neoproterozoic, and 162 Phanerozoic (97 Paleozoic, 27 Mesozoic, 38 Cenozoic) swarms, as well as 89
that are very poorly dated. Forty seven swarms are considered to be giant swarms because they have a length =300 km. At
least 6 of these swarms are longer than 1000 km and 10 swarms have a radiating geometry. The dykes are compiled from
all regions and geological settings, including the Canadian Precambrian shield and Precambrian inliers, Phanerozoic
cover terranes, and folded and orogenic belts. The Canadian map shows 95 units that are related to the dyke swarms,
including volcanics, sills and mafic-ultramafic intrusions. In addition, there is a report summarizing the main
characteristics of each swarm and key references. The map required about 2 'person years' of work and was assembled by
consulting more than 2000 detailed geological reports, and geological and aeromagnetic maps.

Proposal for a Russian National Dyke Swarm Map

Herein we suggest that it is timely to produce a Dolerite Dyke Swarm Map of Russia and Adjacent Regions. Based on the
density and age distribution of swarms on the Canadian map, we estimate that such a map of Russia and adjacent regions
would likely contain more than 700 swarms (>200 of Precambrian age and >500 of Phanerozoic age). Of these perhaps 100
would be giant swarms (>300 km in length), 10 would be >1000 km, and 20 would show a giant radiating geometry. As
with the Canadian map the Russian map will undoubtedly prove to be of great use in solving fundamental tectonic and
geodynamic problems.
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Preliminary survey of dyke swarms of Russia and adjacent regions
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giant dyke

(51.2N, 29.1E)

LABEL | SWARM LOCATION AGE TREND  LENGTH | WIDTH | REFERENCE
ON NAME (km) (km)
MAP
D52 Ust'Nera e. Russia 100-65 Ma E,NE,N | 50 60 D52 in [1]
(65.0N, 142.0E)
D44 Bratsk e. Russia =250 Ma N-MNNW | 150 120 D44 in [1]
(57.5N, 101E)
D42 Ebekhaya e. Russia 250 Ma ESE 400 20 D42 in [1]
(72N, 110E)
D45 Kochikha e. Russia <250 Ma E 220 120 D45 in [1]
(70.5N, 97E)
D46 Kureyka e. Russia =250 Ma NE 310 240 D46 in [1]
(69N, 95E)
D43 Maymecha e. Russia <250 Ma ESE-SE | 450 130 D43 in [1]
(70N, 101E)
D47 Mutoray e. Russia <250 Ma E 150 60 D47 in [1]
(61.5N, 102.0E)
D48 Serebryansk Russia 250-245 Ma ~NE-E 100 150 D48 in [1]
(49N, B4E)
D49 Tashanta Russia 250-205 Ma E 50 70 D49 in [1]
(50N, 88E)
1 Gashunnur Mongolia, China, | ~320 Ma (Sm-Nd) | ESE 600 30 Baykova and Amelin
dyke complex (1995)
Ce64 Anton-Taram Ukraine 360-328 Ma SE 200 10 C64 in [1]
(51N, 33E IR
D37 —-Chara-Sinsk | e. Russia 360 Ma NE 700 600 D37 in [1]
_ (61N, 124E) | |
D39 —-Dzhardzhan | e. Russia 360 Ma SE 200 200 D39 in [1]
(Yakutsk (69N, 120E)
Northwest)
D40 --Tomporuk e. Russia 360 Ma N 300 100 D40 in [1]
(Yaktusk (63N, 137E)
South)
D38 —Vilyui-Marcha | e. Russia 360 Ma NE 800 400 D38 in [1]
(64N, 115E)
D37- Yakutsk 360 Ma NW-S D37-D40 in [1]
D40 (fan)
D41 Zhil'Gur e. Russia 7 360 Ma N 160 90 D41in [1]
(61N, 127E)
D35 Inta Russia 450-440 Ma NE 210 35 D35in [1]
(65N, 61.5E)
D36 Yeletskiy Russia 450-440 Ma or 375- | NE 30 10 D36 in [1]
(67.3N, 65E) 325 Ma
C60 Kandalaksha | w. Russia 550-250 NE C80in [1]
Bay | (67N, 33E)
C56 Kirov (Kazhim) | w. Russia < 600 NNE 150 50 C56 in [1]
(58N, 51E)
C54 L'vov Ukraine =600 SE 250 150 C54 in [1]
_ _ (49N, 26E) [ . .
C55 Moskva w. Russia <600 E 600 200 C55in [1]
(55N, 40E)
Cs57 Saratov w. Russia <600 E-ENE 400 250 C57in [1]
(51.5N, 48E)
Cs8 Voronezh w. Russia < 600; ~380 Ma N-NNW 300 200 C58in [1]
(52N, 41E) | b
D31 Hovsgol Mongolia 680 Ma (K-Ar) N D31in [1]
(51N, 101E) ! il = —uls
Cc47 Timan w. Russia 680-3507 SE-SSE | 1500 300 C47in [1]
_ _| (65N, 50E) Al ! 4|
INSET —Sayan swarm | Sayan-Baikal 780-740 Ma Gladkochub et al. (2007)
area
INSET —Baikal & Sayan-Baikal 800-760 Ma Gladkochub et al. (2007)
northern Baikal | area
swarms
INSET Sayan-Baikal Sayan-Baikal 800-700 Ma
fanning swarm | area
D28 Slyudyanka Russia 900-550 Ma E 20 15 D28 in [1]
(51.8N, 104E)
Cc39 Kovel' Ukraine 1100-1000 Ma E-NE 200 200 C39in [1]
(51.5M, 24E)
D26 Chieress Anabar Shield 1384+/-2 Ma (U-Pb | SE 30 30 Ernst et al. (2000); D26
(70.8N, 112.0E) | baddeleyite) in[1]
D22 Brindakit e. Russia 1400-1000 Ma N 200 30 D22 in [1]
(BON, 137E)
D21 Tomptokan e. Russia 1400-1000 Ma N 100 100 D21in [1]
(57N, 135E)
C30 Bobrinets Ukraine 1440-1380 Ma SE 150 60 C30in [1]
(48N, 32E)
D14 Juken e. Russia 1500-1200 Ma (K- | SE D14 in [1]
(70N, 113E) Ar)
D15 Wesl Anabar e. Russia 1500-1000 Ma (K- | NE D15in [1]
(70.7N, 105.5E) | Ar) hatsl___
D12 Kuonamka Anabar Shield 1503+/-5 Ma (U-Pb | E 250 30 Ernst et al. (2000);
(69.0N, 111.0E) | baddeleyite) Veselovsky et al. (2006);
[V || || | Emstetal (2008)
cz7 Azovian Block | Ukraine 1550-1200 Ma SE 150 100 C27in [1]
(47N, 37E)
D13 Kengede Anabar Shield 1600-1200 Ma (K- | E 280 50 D13in [1]
(69.5N, 110.0E) | Ar)
D20 Krasnoyarsk Russia 1600-550 Ma N 360 60 D20 in [1]
(56.5N, 93E)
D11 East Anabar Anabar Shield 1700-1400 Ma (K- | SSE 150 40 D11in [1]
70.5N, 111.0E) | Ar)
D186 Timptono- Aldan Shield 1750 Ma (Ar-Ar) 130 430 120 D16 in [1]; Emnst et al.
Algamaisky (57N, 129E) (2008)
D12 Central Anabar | Anabar Shield 1800-1400 Ma (K- | ENE 190 40 D12in [1]
(70.0N, 109.0E) | Ar)
D19 Kalaro- Aldan Shield 1880 Ma NE 600 310 D19in [1]; Ernst et al.
Nimnyrsky (58N, 126E) (Ar-Ar) (2008)
Ds Tukuringra e. Russia 1900-1800 Ma D5in [1]
Zone (55N, 125E)
ce Karelian Russia & U~ 2100 Ma SE 7007 3007 C9in[1]
Scandinavia
. [|(64N, 32F) — 1 g
c10 Kirovohrad Ukraine 2100-1800 Ma E-ESE 50 50 C10in [1]
(48.5N, 33E) L
D3 Sutam Belt e. Russia ~2100 Ma D3in[1]
(56.5N, 125E)
c3 Kolvitsa w. Russia ~2450 Ma C3in[1]
~(67N, 36E)
Cc4 Paajarvi w. Russia & U ~2450 Ma SE C4in[1]
Scandinavia
G Dnipropetrovsk | Ukraine >2500 Ma N 100 50 C1in[1]
(47.5N, 35E)
cz Murmansk w. Russia >2500 Ma N-NW 150 250 C2in[1]
(68N, 37E)
cs Tersky w. Russia 2600-2100 Ma SE 150 10 C8in[1]
(66.5N, 35E)
Ccrv Bazaviuk Ukraine 2700-1800 Ma N-NNW 250 150 C77in[1]
(48N, 35E) N - |
2 Khatanga dyke | Siberia Late Archean? NNW- 10007 Glukhovskii and Moralev
swarm NW (2003)
D1 Stanovik e. Russia ~2700 Ma D1in[1]
(56N, 124E)
3 Sunnagin Early Archean? Glukhovskii and Moralev
(2003)
ca1 Khopier giant | w. Russia ?? NNE 200 C81in [1]
dyke (50N, 42E) —
c84 Zvisdal-Zalesk | Ukraine 77 N 80 C84in [1]




