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SUMMARY STATISTICS FOR SELECTED ELEMENTS
NGR Surveys to 1997
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(/\%\7 f \U N Large areas of Canaéqigmédgom§§gmgm%ke surveys carried out under the Ballantyne, S.B. Au (ppb) in Stream Sediments
J) \ﬂ: \)\Vﬂz\l National Geochemical Reconnaissance (NGR) program. The goal of this program is to establish and 1991: Stream sediment geochemistry in the Canadian Cordillera: conventional and future
EO X maintain a nationally consistent database of field and analytical data derived from drainage sediment and applications for exploration; in Exploration Geochemistry Workshop, Geological Survey of
KM i& water samples. Toward this end, systematic surveys have been conducted since 1973. To date (1997), Canada Open File 2390, paper no. 6, p. 6-1to 6-74.
more than 200 surveys have been completed to NGR standards, representing over 190 000 sites covering c EM d Ballant SB
@ Qg i \@\1 / 2.3 million km® throughout Canada (Figure 1). These were carried out mainly by the Geological Survey ameroh, T an. Nanyne; =8 ) , ) , L
\N y &\H 55° of Canada, either independently or in cooperation with provinces and territories, under various funding 1977: Recopnalssance-.level geocfh'emlcal and.radlom.etrlc exp!oratlon data from the V'C',n'ty of the
N | | arrangements. ;{gbblt7l_6al8«; uranium deposit; The Canadian Institute of Mining and Metallurgy Bulletin, Volume
= Consistent methods of sample collection, sample preparation and chemical analysis developed and » P- o
\\ % \\ % ) / employed at the GSC are the hallmark of NGR surveys (Friske and Hornbrook, 1991). Geochemical Coker, W.B. and .Sh'lts' W.W. ) o ]
surveys that fulfil these criteria carried out by provincial and territorial agencies also qualify as NGR 1979: Lacustrine geochemistry around the north shore of Lake Superior: implications for evaluation of
63° 62° 61° surveys. effects of acid precipitation; Geological Survey of Canada, Paper 79-1C, p. 1-15.
550 At present, data for each NGR survey are available in hard copy and digital form. However, to Coker, W.B., Homnbrook, E.H.W. and Cameron, E.M.
simplify access to such a substantial collection of diverse information, a digital database is being created 1979: Lake sediment geochemistry applied to mineral exploration; in Geophysics and Geochemistry
using Microsoft ACCESS software. As entry of large contiguous blocks of data (e.g. all Labrador lake in the Search for Metallic Ores, ed., P.J. Hood; Geological Survey of Canada, Economic
sediment and water data) is completed, geochemical maps and reports are being produced that display Geology Report 31, p. 435- 477.
and summarize the data. Th(le aim of this second generation of p.ublicatio.ns is to increase awareness of Davenport, P.H., Christopher, T.K., Vardy, S. and Nolan, L.W.
NC:)II:{ d:talta;nd znhanlce applltcalltu:nj.not onlg, 1 reibestal exploration ut i other aras a8 well, suel as 1992: Geochemical mapping in Newfoundland and Labrador: its role in establishing geochemical
public health and environmental studies. baselines for the measurement of environmental change; Current Research, Newfoundland
PROPORTIONAL DOT VALUES This map summarizes the distribution of gold from 18 793 lake sites and 1 131 stream sites in Department of Mines and Energy, Geological Survey Branch; Report 92-1, p. 281-296.
Labrador sampled between 1977 and 1986. Figure 2 shows the individual open files that make up the :
g ; ; e o G i ; ’ . Davenport, P.H. and Friske, P.W.B.
Labrador compilation. Detailed, site-specific information is available in these open files. ) .
57 ppb Q Maximum 1993: Geochemical Atlases of Newfoundland and Labrador; Newfoundland Department of Mines and
H . Energy, Report of Activities 1993, p. 6.
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E i Bel A.det?’”?i i ‘.)tLthedNGlR Sufrvey metthc;ﬁolol_g)t/) |sdg|v|<er:( n F;lsl:e And H;).mbr?k 5199:)' 1994: The digital geochemical atlas of Newfoundland; Current Research (1994), Newfoundland
<2ppb : 75th Percentile Sjn?:;': & briet summary, with particular reterence 1o ine Labrador lake and stream sediment and water Department of Mines and Energy, Geological Survey Branch, Report 94-1, p. 279-299.
H ; Friske, P.W.B.
° Sample Collection . . . . .
-+ 1985: Regional geochemical reconnaissance: interpretation of data from the north shore of Lake
° Lake Surveys L .
° Superior; Geological Survey of Canada, Paper 84-21, 38 pp.
<2 ppb -+ 50th Percentile Sample collection is carried out by a two-person sampling crew in a helicopter mounted on floats. An Fri
° ; 2. ; : riske P.W.B.
. . ideal sample comes from a lake less than 5 km® in size and greater than 3 metres deep, with a single ) Lo . . . . - .
> E central basin that is the focus of drainage in the area around the sample site. 1991: 'cl;he adppl(ljcatlorllllof éz‘;% S;d'me;tlgeozh1er'fgo'n mineral exploration; Geological Survey of
%L/{ ... . S Sediment is collected from a centre-lake profundal basin using a hollow-pipe, bottom-valve sampler . s Sl o L EPEE o Al 18 S
<D ppb : 251h Percentile (85 cm long x 10 cm diameter) attached to an external winch and rope system mounted on the fuselage Friske, P.W.B. and Coker, W.B.
‘0 E of the helicopter. Generally, the full length of the sampler penetrates into the bottom sediment and the 1995: The importance of geological controls on the natural distribution of mercury in lake and stream
H sample represents a 30 to 35 cm section from several tens of centimetres below the sediment-water sediments across Canada; Water, Air, and Soil Pollution, Volume 80, p. 1047-1051.
<2ppb e 10th Percentile interface. However, if relatively clastic-rich material is encountered, the sampler may not penetrate its full Friske, P.W.B. and Hornbrook, E.H.W.
E . 54 length, and some surface material is included. The ideal sample material is an organic-rich sediment 1991: Canada’s National Geochemical Reconnaissance programme; Transactions of the Institution of
<2ppb Minimum (gvtya), commonly a greenish-brown to grey thixotropic gel, but clay, marl and/or sandy samples may also Mining and Metallurgy, Section B, Volume 100, p.47-56.
be encountered. At each site, field observations such as lake size, lake depth and local relief are Friske, P.W.B., McCurdy, M.W., Day, S.J.A. and Adcock, S.W.
Exponent =2 recorded. . . . . - L. . .
. . . . 1994: National Geochemical Reconnaissance - Ontario compilation; Distribution of copper in 17 934
) i i Lake waters are routinely collected at all lake sediment sites. Rectangular wide-mouth polyethylene lake sediment samples: Geoloaical Survev of Canada Open File 2959 1 ma;
540 Maximum dot size at 6 ppb (98th percentile) bottles (250 ml) are used to sample water from depths of 20 ¢cm or more below the surface of the lake. Pias; 9 Y P ! p-
N = 18793 The inclusion of suspended materials is avoided as much as possible. Garrett, R.G.
- Stream Surveys 1969: 'Cl;heldeter\r/niration of sampling and analytical errors in exploration geochemistry; Economic
The regional stream sediment and water survey shown on this map was carried out in northern Holegy, velume 64, p. 568-560.
Labrador in 1986. This was the only major stream sediment survey carried out in Labrador by the GSC, Garrett, R.G.
except for a small survey in the Makkovik area completed in 1987. 1974: Field data acquisition methods for applied geochemical surveys at the Geological Survey of
Stream sediment surveys are typically undertaken in mountainous or hilly terrain where streams Canada; Geological Survey of Canada, Paper 74-52, 36 pp.
LEGEND occur more frequently than lakes. Samples are collected from a helicopter by a two-person crew Garrett, R.G., Banville, R.M.P. and Adcock, S.W.
Sedimentary Rocks consisting of a navigator/data recorder and a collector. 1990: Regional geochemical data compilation and map preparation, Labrador, Canada; in Regional
v Ideal samples consist of silt (1/16 - 1/256 mm) gathered at a point on a primary or secondary stream Geochemical Mapping, eds., A.G. Darnley and R.G. Garrett; Journal of Geochemical
Clastic rocks: quartzite, arkose, just below a ’'break’, a point where the grade decreases, the flow of water slows, and sediments are Exploration, Volume 39, p. 91-116.
conglomerate deposited. After a 250-ml water sample is collected in a wide-mouth polyethylene bottle, sediments are Geological Survey of Canada
gathered as much as possible from the active main channel, usually from the lee side of stationary rocks 1987: Regional stream sediment and water geochemical reconnaissance data, northern Labrador
a . o.r other channel obstructlor?s. waous t.)ank sediments, sand, pebblesl, sticks, et.c. are avoided. At some (parts of NTS 14L, 14M, 241, 24P, and 25A); Geological Survey of Canada Open File 1354; 25
Te ot == o, _eie Pelitic rocks: shale, siltstone, sites, clumps of moss growing in the main channel are collected, as suitable sediments often accumulate maps, 113 pp.
. . . ' : G0 £ o * e greywacke within the root mass. Site characteristics (water depth, stream width, water colour, bank composition, Hormbrook. E H’W 4 Garrett. R.G
o =% \ o A . o # , } e e s N _ o, ©5 :c ® ..xﬁ unusual stains or precipitates, etc.) are noted and passed along to the navigator/data recorder by the ombrook, E.N.¥. and Garretl, ..
2 - , ° Gl ® e - : { ; ; i ; y : ;
/'\.ﬁ%: Y ./.:/. B ® . . . o ] Yo L /./:\.\ //.' ./.. % o ! /4 > a) '\,\\\Q/. . N o .Q.o. s .. 00 ¥ 50 § ... .;\.\ :..\h 5 collector. 1976 gzgfgzl g:oz?t;g:fl Iza(;(e sediment survey east-central Saskatchewan; Geological Survey of
.0 0 = U ¢ ® \ e . LA Q oS Ironstone and dolomite Sample Preparation and Analysis » Fap £V PP
© e . . - . . . Johnson, M.G., Culp, L.R. and George S.E.
Both lake sediment and stream sediment samples are initially field-dried. Sample preparation for i i ) i )
lake sediments consists of crushing the fully dried sample into small (5 mm or less) fragments, followed 1986 Tempgral and spatlalltrenfjs in metal Igadmgs to sediments of the Turkey Lakes, Ontario;
Volcanic Rocks by further reduction in ceramic mills. Stream sediments are sieved, and the -80 mesh portion (177 Canadian Journal of Fisheries and Aquatic Sciences, Volume 43, p. 754- 762.
micron) reduced to -200 mesh (74 micron) in ceramic mills. Any material not milled or used in the Jonasson, I.R.
- Impact-related melt rocks analytical procedures is put into long-term storage. 1976: Detailed hydrogeochemistry of two small lakes in the Grenville geological province; Geological
The existence of an NGR sample archive allows the GSC to take full advantage of improvements Survey of Canada, Paper 76-13, 37 pp.
° and developments in the field of analytical chemistry, and since 1977 Labrador lake and stream Kerr, A. and Davenport, P.H.
o o . . :
© Poralkaline folsic volean . 53 sed!ments have been analyzed and reanalyzed for a considerable range of elements. At all s!tes.,.data are 1990: Application of geochemical mapping techniques to a complex Precambrian shield area in
ralkaline felsic volcanic rocks available fc?rAg, As, Au, Ba, Br, Ce, Co, Cr, Cs, Cu, Eu, F, Fe, Hf, Hg, L:.=1, Lu, LOI (Ioss.-on-lgnltlon?, Mn, Labrador, Canada; in Regional Geochemical Mapping, eds., A.G. Darnley and R.G. Garrett;
" Mo, Na, Ni, Pb, Rb, Sb, Sc, Sm, Ta, Tb, Th, L.J, W, Yb, and .Zn. Vanadium and cadmium data exist for Journal of Geochemical Exploration, Volume 39, p. 225-247.
b some areas, and stream sediment surveys include analytical data for Sn. All water samples were Lvnch J.J
5 TRV analyzed for U, F, and pH. Analytical procedures are a combination of Instrumental Neutron Activation YOERy s
530 . y - y y Felsic volcanic rocks analysis (INAA), atomic absorption spectrometry (AAS), and specific techniques. Data for the elements 1990: Provisional elemgntal values for eight new geochemical lake sediment and stream sediment
\_; determined and the methods used are included in individual open files for each area (Fig. 2). reference materials LKSD-1, LKSD-2, LKSD-3, LKSD-4, STSD-1, STSD-2, STSD-3 and
e Gold data are available for areas shown on the contour and proportional spot maps. The analytical ) STSD-4; Geostandards Newsletter, Volume 14, Number 1, p. 153-167.
Mafic volcani X procedure used to determine concentrations in both lake and stream sediments is similar for all samples. Maurice, Y.T.
/: AHGVOICaNIC I96KS Weighed and encapsulated samples are packaged for irradiation along with internal standards and 1977: Geochemical methods applied to uranium exploration in southwest Baffin Island; The Canadian
/ s ° . international reference materials. Samples and standards are irradiated together with neutron flux Institute of Mining and Metallurgy Bulletin, Volume 70, p. 96-103.
? % ‘.. o/ o ® monitors in a two-megawatt pool-type reactor. After a seven-day decay period, samples are measured on McConnell, JW
14 . . I : ; : ; sure ,J.W.
. ( . ® .@ oe Plutonic Rocks a h|g5r(1)-(;eso|ut|3n germanium detector and the results converted to concentrations. Typical counting times 1888: Linke: semlimnt mnd waist ‘geecheniesl surusys far rare-mstal minsmlizstion in gl
.w (] oo *° Q ) . . g 05 G Anorthosite and layered gabbro- are ) S8conas: terranes in Churchill Province, Labrador; Newfoundland Department of Mines and Energy,
o / o /s o . % e & e . Y Be et g o : 7 e @ anorthosite plutons Quality Control Open File Lab 772, 100 pp.
S e * { One of the most important characteristics of NGR surveys is the structure of the sampling routine. McConnell, J.W. and Batterson, M.J.
Ea;h ZIOCk olf 2,0 cl:ogse?utllle field r:umbzrs constlstls off17 ot f'elld Sa%pli,s’lz fcljeldlldu;t)hcate STm,pIe’ 1987: The Strange Lake Zr-Y-Nb-Be-REE deposit, Labrador: a geochemical profile in till, lake and
Ultramafic plutons 8. blind (analytical) dupliate sample #od & san Tol Ielerence isample: e lield ‘duplicale: sample: 15 .4 stream sediment, and water; Journal of Geochemical Exploration, Volume 29, p. 105-127.
separate sample collected at one of the 17 routine sites, at the discretion of the sampling team. One
number, always the first in a block of 20 (i.e. 001, 021, 041, etc.) is reserved for a blind duplicate. The Meyer, W.T., Theobalc:i, P.K. Jr.and B.Ioom,.H. ) ) ) )
sample preparation laboratory splits a sample in the block, preferably one of the field duplicate samples, 1979: Stream sediment geochemistry; in Geophysics and Geochemistry in the Search for Metallic
Gabbro-diorite plutons and places one of the splits into the blind duplicate position. A randomly pre-selected number within a Ores, ed. P.J. Hood; Geological Survey of Canada, Economic Geology Report 31, p. 411-434.
block of 20 is reserved for a control reference sample. Control reference samples are lake or stream Plant, J.A., Hale, M. and Ridgeway, J.
sediments with well-established analytical values. 1989: Regional geochemistry based on stream sediment sampling, Paper 31 in Proceedings of
Field duplicates, blind duplicates and control reference samples are incorporated in every block of Exploration '87 : Third Decennial International Conference on Geophysical and Geochemical
Tonalite-granodiorite plutons 20 samples, and are used to monitor and control sampling and analytical variance. As a result of stringent Exploration for Minerals and Groundwater, ed. G. Garland; Ontario Geological Survey, Special
quality control and consistency of analytical methods over time, it is possible to generate a regional Volume 3, p. 384-404.
compilation for gold without any significant boundary effects between the different surveys. A 10 ppb gold Ramsey, M.H., Thompson, M. and Hale, M.
valus, fromia |ajse: sedimant analyzed in 1977 iswiectly comparable ta & 10/ ppbrgald value estenmined in 1992: Objective evaluation of precision requirements for geochemical analysis using robust analysis
Granitic (granite-monzogabbro) plutons 1986, not only from Labrador, but from any NGR lake sediment survey across Canada. ’ 1oC . P o9 . g A 9 ¥
. of variance; Journal of Geochemical Exploration, Volume 44, p. 23-36.
Data Pres.entatlon ) ) ) ) ) ) Rogers, P.J., Chatterjee, A.K. and Aucott J.W.
52° hF.{eI.atlve concerltr:tlor?s o;gczl;in\llrllléabrador c:1r.a|r.1afge se-tc.jlmentst are Iclalrsstrate;dwwﬁh tm? types”of 1990: Metallogenic domains and their reflection in regional lake sediment surveys from the Meguma
Peralkaline-alkaline felsic plutons graphic images created using geographic Information system (. ) SOitwErs; e smater Zone, southern Nova Scotia, Canada; in Regional Geochemical Mapping, eds., A.G. Darnley
contour plots represent smoothed surfaces depicting broad regional trends in the data. Actual values at . . ;
g ; : . ) . and R.G. Garrett; Journal of Geochemical Exploration Volume 39, p. 153-174.
specific sites are represented with proportional dot plots. Proportional dot plots display more detailed
L information and indicate the location of anomalous values. This style of presentation also facilitates the
Gneissic Rocks use of the bedrock geology as a background, allowing easy visual evaluation of the relationship between
520 ) . . geology and element distribution.
Undifferentiated gneiss Contour plots are created using the IDW (inverse distance weighting) and FILTER functions within
ARC/INFO. Gold data are converted to log,, values, and interpolated to a 1.0 km® grid surface from the
irregularly spaced sample sites. The data are then further smoothed with the FILTER function, which
Tonalitic- dioritic orth . passes a 3 X 3 filter over the grid. The 'low’ option is used, which results in 9 element values being
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O MINERAL DEVELOPMENT L'EXPLOITATION MINERALE dot plots are created using the SPOTSIZE function. The maximum spot diameter corresponds to the value
Contribution to Canada-Newfoundland Cooperation Agreement on Mineral z ; of the 98th percentile (6 ppb for lakes, 8 ppb for streams). Sites with values greater than or equal to the
i ; Granite orth
omm g:;%gg’l‘g:‘fefgg;tgfzs'k:mse‘r"tt’.s'd'a'y agresment;under. the: Ecanomic and ranite orthognelss 98th percentile are represented by circles with the maximum diameter. The smallest diameter
H Corfbufion A 'EAtante 86 coqpemtion Canada-Tors-Naie sir Texpialiation corresponds to the minimum value, set to 1 ppb (one-half detection limit). Values between the minimum
minérale (1990-1994), entente auxiliaire négociée en vertu de I'Entente Canada- Mafi i dominantly derived fi and maximum correspond to diamsters fitting an exponential curve y=X2' OPEN FILE
eI Ak e D premReaEon O i At ol me,’-g gﬂ,%‘;ff 5?,,%’2.’/’&%7,,g S:,,’;Ze o Percentile values shown for the contour map and the proportional dot map may differ. Weighted DOSSIER PUBLIC
Contribution to Canada-Newfoundland Cooperation Agreement on Mineral metavolcanic rocks distance averages for grid cells determined from log,, values were used to calculate percentiles for the
m g:‘é%‘r"g{";:‘:efggg}t:?:gz-e:m?;‘r‘]‘t’s“iafy agreement under the Economic and contour map, whereas element concentration data from each site were used in the calculation of 3 2 6 O h
) tiles for th rtional dot ]
Q_* Contribution & I'Entente de coopération Canada-Terre-Neuve sur I'exploitation M di : ptstias I ,e PR Iona, sLiman \ \ GEOLOGIGAL SURVEY OF CANADA
minérale (1994-1995), entente auxiliaire négociée en vertu de I'Entente Canada- etasedimentary gneiss The geological base to this map depicts the geology of Labrador solely on the basis of rock type. It .
Nouveau-Brunswick de développement économique et régional. was prepared by R.J. Wardle of the Newfoundland Geological Survey, Department of Mines and Energy, COMUISEION GEOLOGIQUE DULANADA
U Newfi dland Government of Newfoundland and Labrador, using unpublished material from a new 1:1 000 000 scale OTTANA
N ewioundian ' i : ; - '
( ) al Ia a B Terre-Neuve geological compilation of Labrador currently in preparation. Geological boundaries demarcated by 06/1997
straight lines indicate limits of detailed mapping.
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