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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 in Figure 1. Mantle plumes which are
located by associated radiating dyke swarms are thought to be
responsible for the breakup.

Figure 1. Paleoproterozoic giant radiating dyke swarms associated with
breakup of the Superior craton of the Canadian Shield. Stars locate
probable mantle plume centre associated with each swarm. Ovals identify
Archean cratonic blocks that are interpreted by Bleeker and Ernst (2006)
to have broken away from the Superior margin.

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 111 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.

References:

Bleeker, W., Ernst, R. (2006) Short-lived mantle generated magmatic
events and their dyke swarms: the key unlocking Earth’s
palaeogeographic record back to 2.6 Ga. In: Hanski, E., Mertanen, S.,
Ramo, T., Vuollo, J. (eds.), Dyke Swarms: Time Markers of Crustal
Evolution. Taylor and Francis / Balkema, London, pp. 3-26.

Buchan, K.L., Ernst, R.E. (2004) Diabase dyke swarms and related units
in Canada and adjacent regions. Geological Survey of Canada Map
2022A. scale 1:5,000,000. accompanying 39 page report

Fahrig, W.F., West, T.D. (1986) Diabase dyke swarms of the Canadian
Shield. Geological Survey of Canada Map 1627A, scale approx.
1:4,873,900.



Kapta KoMnieKkcoB [0J/IepuTOBbIX Aaek Poccumn n conpepenbHbiX
permvoHoB

P.2.9pHcT (1), K.J1.ByyaH (2).
(1) Ernst Geosciences, 43 Margrave Avenue, Ottawa, K1T 3Y2 CANADA u

Department of Earth Sciences, Carleton University, Ottawa, K1S
5B6, CANADA, Richard.Ernst@ErnstGeosciences.com

(2) Geological Survey of Canada, 601 Booth Street, Ottawa, K1A OES8
CANADA

KapTbl AaliKOBbIX KOMMN/1EKCOB B MacwTabe KOHTUHEHTOB SIBNAOTCSA
MOLLHbIM MHCTPYMEHTOM AN NAEHTUPUKAUMKM KPYMHbIX MarMaTtu4yecKkmnx
nposuHuun (KHIM), ans nHTepnpetaumm reoaMHaMmMyYecKmnx ycroBumn, ans
NOKanusaunm MaHTUMHbIX MJIIOMOB, XapaKTEPUCTUKU UCTOPUM pacKona
CYNEPKOHTUHEHTOB M ANS ManeoKOHTUHEHTAsNIbHbIX PEKOHCTPYKUMA. Takas
kapTta macwTaba 1:5 000 000 B HacTosLee BpeMsa caenaHa anga KaHaabl u
oKkpy>xatowmx pernmoHoB (Buchan and Ernst, 2004, Diabase Dyke Swarms
and Related Units in Canada and Adjacent Regions) n pokasana CBO
BAa>XXHOCTb B paCCMaTpMBAEMOM KOHTEKCTE, KaK 3TO 06Cy>aanochb B
HMXenpmeBeaAéHHOM NpuMepe ans kpatoHa Cbionmpuop KaHaackoro wuta.
Moarotoska nogobHOM KapTbl ANS AAaNKOBbIX PoéEB Cnbupun n cocegHmx
pPEerMoHOB HECOMHEHHO OKaXeTCs He MeHee MNoJsie3HbIM.

CoBpeMeHHbIN B3ris4 Ha AaUKOBbIE POM.

B HepaBHMe roabl npounsoLwsia pesonoums B U3y4eHUU U NOHMMaHUN
AANKOBbIX POEB. ASpOMarHUTHbIE KapTbl MOKa3blBAKOT HanMume poés,
OT/IMYAIOLLMXCH KPYMNHbIMK MacwTabamm, HO MPOCTON reoMeTpuun
(NMHenHbIX nnn pacxoasawmxcs seepom).OHN 06bIYHO MOryT 6bITb
AAaTUPOBaHbI C TOYHOCTbLIO Nyywe +/-5 MnH. net ucnonusysa U-Pb meTton
no MmHepanam bagnenevtT n ULMPKOH U B HEKOTOPbIX Clly4asx C MOMOLLbIO
Ar-Ar MmeTopa. [laTupoBaHue yKa3sbiBaeT, YTO MHOrmMe pouv BHeApPUINCH 3a
KOPOTKUIN NMPOMEXYTOK BpeMeHn, <10 mMnH net. NaneoMarHnTHblE
nccneaoBaHUA TOYHO AATUPOBaHHbLIX Aaek Xopowo ob6ocHoBaHHble TKAM w
MasieOKOHTUHEHTAasIbHble PEKOHCTPYKLMUMN.

BocctaHOBNEeHME UCTOPUM pacKasibiBaHUA KpaToHa Cbronupuop no
AAWUKOBbIM POSIM

KapTa gankosbix poés KaHaabl (Buchan and Ernst 2004) oka3anacb
KPUTUYECKOW ANS MOHMMAHUS pacnpeneneHnss n reoMeTpmmn AamkKoBbIX
poéB KpaToHa CblonMpmMop 1 No3BoAWAA NyYlle NOHATb UCTOPUIO ero



packanbiBaHusa. KpatoH Cbtonupuop B KaHage aBnseTca KpynHenwnm B
MUpe apxXxenckmm 610KOM U BEpOSTHO 6bls1 pacnonoxeH BHYTpu 6onee
KPYNHOro KOHTUHeHTa.B TeueHne naneonpoTepo3oss 610KN KOpbl
OTOpPBa/INCb OTOPBANNCL OT Kpaés KpaToHa CblONMPUOP, KaK 3TO NOKa3aHo
Ha pucyHke 1. NpeanonaraeTcs, YTO OTBETCTBEHHbIMU 3@ pacKasbiBaHue
KpaToHa SBASKTCA MaHTUMHbIE MAOMbI, NOJ0XEHNE KOTOPbIX
onpepensieTca N0 OpMeHTUPOBKE BeepoobpasHbiX AaNKOBbIX POEB.

Puc.1. TMraHTckne naneonpoTtepo3onckme seepoobpasHble fJalKoBble
poun, accounmpytomecs ¢ packasnblBaHneMm KpatoHa Cbronmpuop
KaHaackoro wurta.3se3naMn yKasaHo BEpOSATHOE pacrnofioKeHne LeHTpa
MaHTUMHOIO MJMa Ang Kaxaoro posi. OBanamMmm naeHTUPUUMPYOTCS
apxenckue kpatoHHble 6510kun, koTopble (Bleeker and Ernst, 2006)
CUMTAIOTCSA OTKOJIOTbIMU OT Kpas KpaToHa Cbronmpuop.

HauuoHanbHasa KaHaACKas KapTa 4AaWKOBbIX POEB

Monb3a OT NOCTPOEHMSA HAUMOHANbHOW POCCUMUCKOW KapTbl [AaWKOBbIX
pPOEB XOPOLLO UAMIOCTPUPYETCH KapTon AankoBbiX poéB KaHaabl, M-6a
1:5,000,000 (Buchan and Ernst 2004), cywecTByOLWEN KaK B NeyaTHOM,
Tak U B uMdpoBoM BapmnaHTe. KapTta Bkato4daeT 453 posi, 1 UTo sBnsieTcs
OFPOMHbIM YyNy4LlEHMEM MO CPaBHEHUIO C 43 posiMU, MOKa3aHHbIMWU Ha
6onee paHHen kapte KaHaackoro wuta (Fahrig and West 1986). Pou
pacrnpenensTcsa No Bo3pacTaM cneayrowmm obpasoMm: 35 apxenckux, 76



naneonpotepo3oncknx, 60 MeaonpoTepo3onckmx, 31 HeoNpPOTEPO30MNCKUX,
and 162 daHepo3oncknx (97 naneo3omncknx, 27 Me3zo3onckmx, 38
KaMHO30MCKNX), @ Takxe 89 nNnoxo AaTUpoBaHHbLIX. 47 POEB CUMTAOTCS
FMMraHTCKMMKU, NOCKOJIbKY OHU uMetloT agnnHy >300 kM. o kpanHen mepe 6
N3 HUX umeroT anmHy 6onee 1000 kM 1 10 poéB MMeOT BeepoobpasHyto
reomMeTputo. [lakm NokasaHbl BO BCEX paMOHaX M FreosIOrMYHCKUX
CUTyauunsax, Bkatovas KaHaackmm 4OKeMOPUNCKUI WKT U JoKkeMbpunckme
MaccuBbl, 06nacTn aHepO30MCKOro 4Yexsa 1 ckiagdaTtble U
oporeHun4yeckume nosica. KaHaackas kaprta nokasbiBaeT 95 eanHuu,
KOTOpble CBSi3aHbl C JANKOBbIMU POSIMU, BKIKOYAst BY/IKAHWUTbI, CUJIbl U
MaduT-ynbTpamadmnToBble MHTPY3UKU. B AONONHEHNE K 3TOMY, UMeeTCs
0b6bsACHMTENbHAsA 3anncka, cogepkallas rnaBHble XapaKTepucTmkm
KaXkaoro post 1 npuHUMNUanbHO BaXHble InTepaTypHble cCbinkn. KapTta
notpeboBana okKono 2 «4yenoseko-seT» paboTbl U 6blla cocTaBfieHa C
ncnonb3oBaHnem okosno 2000 aeTanbHbIX FreosIOrMYECKUX OTHETOB,
reoIormyecKnx M aspoMarHUTHbIX KapT.

MpoeKkT pOoCCMUCKON HAaLMOHANIbHOW KapTbl AaMKOBbIX POEB

34€eCcb Mbl BHOCUM MpeanoXxeHune co3aatb KapTy 40/1€PUTOBBIX AANKOBbIX
poés Poccum n conpeaesibHbix pernoHoB. OCHOBbIBAsACb Ha MJIOTHOCTM U
pacnpegeneHnum Bo3pacTtoB KaHAACKOM KapTbl, Mbl NpeanofiaraeM, 4to
Takas KapTa MoxeT coaepxatb 6onee 700 poés (>200 gokeMbpunckoro
Bo3pacTta n >500 daHepo3oickoro so3pacra). N3 Hux BoamoxxHo 100
6yayT rmranTckmumm (>300 km gnmHon), 10 6yayt >1000 km, n 20
NPOAEMOHCTPUPYIOT MMraHTCKYo BeepoobpasHyto reomeTputo. Kak u
KaHnaackas, Poccuiickaa kapTa 6bina 6bl 04eHb none3Ha B pelueHumn
yHAAMEHTaNbHbIX TEKTOHUYECKUX N reoaAnHaMmMyeckmx npobrem.
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