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EXPLANATORY NOTES

INTRODUCTION

As part of the International Polar Year (IPY) 2007-08 and 2008-09 activities, and related objectives of
the Commission for the Geological Map of the World (CGMW), nations of the circumpolar Arctic have
cooperated to produce a new bedrock geology map and related digital map database at 1:5 M scale.
The present map (Sheet 1), released in north polar stereographic projection using the WGS 84 datum,
includes complete geological and physiographic coverage of all onshore and offshore bedrock areas
down to 60 degrees north.

|dentified applications of the map and map database include: 1) providing a new geological, \\‘5‘;\?@

physiographic, and tectonic compilation and database context for all Precambrian and Phanerozoic 2 ) 9 i =3 4 0 {.fp Y )
. : . . am . - o e e >, S

map units that can be shown at 1:5 M scale in the Arctic polar region; 2) documenting and < & YL 4 ’ + ﬁ‘) i az

understanding the spatial relationships between mineral/energy resources and onshore/offshore : . EfLﬁ&W/

geology and morphology; 3) encouraging frontier mineral and energy exploration through wider : ) J L7l AL - whe ) r(“ = ‘~ fi2,

dissemination of national and international geology datasets; 4) delivering publicly-accessible tools to ¢ == 3

facilitate industry, university, and governmgnt prOJectl planning; 5) providing geolqglcal context for B ol

resource and ecosystem management, environmental impact assessment, geotechnical concems and LA

infrastructure development; 6) assessing geological conditions that relate to natural hazards, metals in \,.\%@,'

the environment, watershed and groundwater issues; and 7) providing an interpretation of geology et ul

that can be used by governments and land claimants to help evaluate sovereignty and jurisdictional y ;."“,-‘

claims. ;

Data sources contributing to the map include new regional and national compilations (see Sheet 2) T '“'v!wm"ﬁi""'

simplified from original spatial data at scales ranging from 1:50 000 to 1:5 000 000. New compilation S04 o

NORWEGIAN

work includes Sweden, onshore and offshore Russia, the United States in Alaska, and two of the
northern territories of Canada (Nunavut and Northwest Teritories). Existing published material
derives from digital maps of northem Europe (1:4 000 000), Greenland (1:2 500 000), Yukon (1:1 000
000), and other selected parts of Arctic Canada (1:5 000 000). Captured analog sources cover the
northwest Atlantic, northeast Pacific, and Arctic offshore of North America (1:5 000 000).

BASIN ¢ pe

£ 07/
7 i &7/
While a short term objective has been the production of the new hardcopy geology map for the 8 K13 / &% f;'”‘; / 5
circumpolar Arctic, the true value of this major synthesis effort is the underlying database. This archive N925 ¢ / / (1 e B
of digital spatial data for the circumpolar Arctic represents a treasury for the production of formal ,sz T [}xs 7 1&/TJLK13 o) i’
digital products and also informal user-defined map products. Collectively, these data can serve as a ’ Wi o ; A szﬂ// } 15— ] ‘/‘ g
model for expanded digital map coverage, both into the subsurface and to other parts of the globe. ¥ > £ ) 3 11 l//é'f// K ! ’
: z ‘ N AP \ e (\x 7o -\%}Pgm;‘f/‘/ . [ ne)
TIME SCALE i 4 - : b N 17 18 Crl e
Standardization of map unit attributes has been facilitated by the Interational Stratigraphic Chart i ae /} ot e i : ‘ J . A Q\);‘/ ( ( B
(2008 version) published by the International Commission on Stratigraphy (ICS), - Z A ; 4 \ P / i \ ﬁ),q//
http:/www.stratigraphy.org/cheu.pdf, which draws on the absolute scale for the Precambrian and the = // : i $
relative time scale for Ediacaran and younger rocks. The map and GIS database feature A
approximately 135 duvisions of geologic time based on maximum and minimum age ranges of COLOUR DESIGN / /’\1921
compilation map units. This includes 105 divisions in the Phanerozoic and 30 in the Precambrian. Onshore geology //
The colour design of the map for onshore Phanerozoic sedimentary and metamorphic units (Sheet 1, /
COMPOSITIONAL UNITS 2,4 and 5) follows as closely as possible that of the Commission for the Geological Map of the World
Lithologic variation is expressed by 28 compositional units (see Sheet 2), which include: one (www.cgmw.org), with new colour shades added for broader age divisions. Forvolcanic rocks shades o b‘gc’
supracrustal (undivided) and eight sedimentary associations based on gross depositional setting of green were selected, with lighter shades used for felsic and alkalic compositions, and darker a'w S N e S, Yo by it i o e
(continental clastic, deltaic and nearshore clastic, carbonate, shallow marine clastic, slope and deep shades for those that are mafic and ultramafic. For plutonic rocks the following colour shades were h\% /‘fz[\x o £
water, undivided marine sedimentary, evaporite, undivided sedimentary, undivided sedimentary and utilized: lighter and darker pink tones for granitic, syenitic, and tonalitic rocks; orange for carbonatitic 4 L\: N91\9 i & ,-'( F £ ALl ¥ ':\
extrusive); six extrusive associations (alkalic, felsic, intermediate, mafic, ultramafic, undivided); nine rocks; and shades of lilac and purple for gabbroic and peridotitic map units. L S8 W ; . 7/ i £ ,17 / Al o ‘ @
intrusive associations (granitic, tonalitic-granodioritic, gabbroic, peridotitic, anorthositic, syenitic, [ 374 '}CZZQ Vi by 4 ;, 1/ /‘ /’ I / e ; C"\mz 04
kimberlitic, carbonatitic, undivided); an undivided igneous association; an undivided metamorphic An effort has been made to choose colours for Precambrian units (Sheet 1 and 3) not used for the - LD Bt Q6 : < A < ) 1/ '1 i Ay / ‘ ,g///,a » £ AN
association; an impact association; and a mélange association. Phanerozoic. In general the colours utilized reflect lithological composition; shades of yellow, grey, Z = b L\lg19'x;/ e e e ! ‘} i ;‘};W} ’ i {; ’ ; o — 9 : T g 7 3 ; ; v g % % :
and brown for clastic rocks, shades of blue for carbonates, shades of green for volcanic rocks, shades e Y 2, ﬁ,;/ K):/\;/ ST 2 ;i{ —_J N_gg/b:_ﬁe_,- 8-a N e z};{[ 1 F’947///N% A [ f o i . s iy B N N o &, SN : GEOLOGICAL SURVEY OF CANADA g : 8 COMMISSION GEOLOGIQUE DU CANADA
METAMORPHIC CONDITIONS of red and fuchsia for felsic plutonic rocks, shades of violet and purple for mafic and ultramafic units, q/ < y //l’?' iy 2 %f)ﬁNg19(’y/gQ /J7N/> Ng19 ,{,9193'\,"( e < e _,,N— - // f_f/,(r 2 Pgz3 X ; ’ bt A : N = A - S ¢ 1 :;9
Data on metamorphism have also been collected and grouped in the following eight categories (see and shades of pale pink and orange for orthogneisses. Some colours, however, are repeated. pg52 iy, < N925 UL A2 ?iNgn = ST A & L= e A \ ; Oszgﬁ”:-"“ CZZQA & NQ%‘/J {ggff’ ﬁf‘J %/ Ve
Sheet 2): not metamorphosed, metamorphosed and not metamorphosed, very low and low grade & // Ng11 7 ¥ S //7//;/5—% Sl o728 7 = ? i ? of 't //f o mlay 8 - o
< £) . 21 M : g ) ) - ) ) _ = 7— S W//ﬁ/)/@ﬁ 27 Ng1g- F oA o J ; A S e SRt S e
medium grade, high grade, high pressure, undivided metamorphosed, and not known. In order to emphasize domainal affinities of Precambrian map units (Sheet 1 and 3), differing colour / o Z F = Ky /\/‘qu\‘g']g*, e g g2 1\7631 i Ng?1 prg%gbj:“' “*5"';?“
palettes were utilized for different tectonic domains (e.g. the Archean Slave, Karelian, and Superior ~Ngtt T .ng/a iz /(\\ﬁ::/’/ Ay 'j\/’\‘/g}gﬁ—':ﬁﬂ/’ i o s i ”\\ \'[1\ ; Ng29
TECTONIC DOMAINS AND REGIONS cratons are distinguished by shades of grey and salmon, shades of pink, and shades of orange, &g v e T R k) Dy P /// e 75 RN, )
Map units in the Precambrian are grouped and coded by their host tectonic domain wherever respectively). b A ]Oﬁ/h D 1},\‘;9/ e e L G ECe k! % OPEN FILE 5816
possible. These domains, the locations of which are shown on the geological domain inset map on & (@ /Kﬁ ﬁ/ﬁ ”;/;7 o et 3‘/@* 5 \ D gt Ve
Sheet 2, include: ten Archean cratons (Anabar Shield, Hearne craton, Karelian craton, Murmansk Ice caps are shown only locally on Sheet 1, such as in the eastern Arctic Islands of Canada, 5 li//f ’/}/m’ 506 ez %ﬁ@f R e S s
craton, North Atlantic craton, Okhotsk massif, Omolon massif, Rae craton, Slave craton, Superior Greenland, northern Russia, and Alaska. Small icefields are not shown because they interfere with a // 7/2/@9/1&” = E oy R = P < E G E O LO G I CAL MA P O F T H E ARCTI C
craton); four pericratonic terranes and ophiolites (Aasiaat domain, Hottah terrane, Meta-Incognita clear portrayal of bedrock geology. P iR e s N»gw/ T e = "“gL’ X 5 27
microcontinent, Purtuniq ophiolite); nine magmatic arcs and suites (Burwell arc, Cumberland batholith, '(Ng'm"///, e o f;»/ ) M//N@m\ »// 7 /
Dala-Rapakivi domain, Gardar province, Great Bear batholith, Hepbum batholith, Hudson suite, Offshore geology g a0 X 7 ///// L A /’g 4 /// Nl // gl
Narsajuaq arc, Nueltin suite); eighteen orogens, fold-thrust belts, and folded regions (Baikal-Patom Offshore units are designated by labels and contact boundaries, and are coloured much in the same 300 o //\\///\/ Ng11,4/\§7 /Ngt1 42 NgZ1I 7 //7 ; Ngﬂ/ K
fold-thrust belt, Caledonian orogen, Chersky-Polousnensk fold belt, Cordilleran orogen, Ellesmere- way as the onshore geology. In order that the onshore and offshore regions clearly stand out, a 60% Ng19=> “ore=" oy 6 A N925 /{ & X (7 ///
Inglefield belt, Ellesmerian orogen, Gothian domain, Ketilidian orogen, Okhotsk folded region, Sette- transparency has been applied to offshore colours (Sheet 1 to 5); in addition a white buffer seaward of 4_'/ fﬁgﬁ/ ) i3 - 4 %‘/ F .
Daban folded system, Svecofennian and Lapland-Kola orogens, Sveconorwegian orogen, Taimyr- the coast line (Sheet 1) serves to further highlight the distinction between land and offshore areas. S Y /l/ == Scale 1:5 000 000/Echelle 1/5 000 000
Severmnaya Zemlya fold reglionl, Taltson-Thelon orogen, Ural folded region, Wopmay orogen, Yana- - . . = / ?Ng & Cz2 27 7/ kilometres 100 0 100 200 300 400 kilométres
Kolyma fold thrust belt; Yenisei-Turukhansk-Norilsk fold-thrust belt); and twelve post-orogenic basins Offshore geology, beyond the limit of continental crust, is generally represented by the age range of g X > O = NN — I —— E—_— " I—— """
and cover sequences (Amundsen basin, Anabar-Olenek uplift, Baker Lake basin, Borden basin, crustal materials exposed at the sea bed (mostly volcanic) or by the full age range of sedimentary A
Eleonore Bay Supergroup, Fennoscandian Shield-Bothnian Bay-Oslo Graben, Fury and Hecla basin, cover preserved on oceanic crust. The intention is to provide a more complete and useful geological / O Ngﬂ( P925 /*47 L ) _— _— :oz ) %
Independence Fjord Group, Nonacho basin, Thelon basin, Thule Supergroup, Timan fold belt). These context for map units preserved within the oceans, thereby highlighting the contrasting relations ,/j O// Pg3,2/7/ Pz ] # = e / g . ; : = . Stand diterﬁ?%r?gfl\'lc (l\:lortr:j!’olte PSrOJ?Ct'O\RIGS 1984 Paralléle d'échell Prolecthn §t;e(;??\lgrasph|tque %OIG norg ses WGS 1084
divisions, also identified in the column headings of the Precambrian correlation chart (see Sheet 3), between the convergent margin of the Pacific Ocean, and the trailing continental margins of the North Ng21 € ;gsz v A Cegia / Fd /,«' ::/"/Z = o e <& e - N\ e g : j gHer " :1_; te 70 Queeonoirng? ?1 t o);sceamnada e arallele d'écl ©esi cl\czg_s:Srt\(/éeg o du)::i g;r:jeu ga?%%; %gzes
faciitate and highlight the correlation of diverse but once contiguous medium and high grade terranes Atlantic and Arctic oceans which formed during sea floor spreading. / a5 4 G298 \ //~// - s 1"‘ i ,yf/’ -'LWSDS 1 ) ; | \ ’ i jesty 9 )
located within widely separated continental nuclei. 4 /l/ L e/ / e \/ Pg18 P N
PATTERNS AND SYMBOLS i ) 9 { Ng2th e Ng3 / ;
Map units in the Phanerozoic are associated with 58 informally-defined regions located and identified Patterns are used in Phanerozoic rocks to illustrate selected compositional units with notably, [7 P2 QPQSZ/ Pg12; E?f e N
on the geographic regions inset map of Sheet 2. Phanerozoic regions are based on major separate patterns for intrusive and extrusive rocks (Sheet 1, 2, 4, and 5). There are four patterns for / (o (Z/ W il (”"‘i\i&\\
physiographic features of the Arctic, both onshore and offshore. These have been used to produce a sedimentary facies: two stipple patterns for deltaic and nearshore, and continental clastic units; a Pgsz@; = v o 7 N \\\,\\ \\
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