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Location and Access: Whitson and Van Nostrand Townships are Located approximately deep but no record of mineralization is available. Donovan (1965) has indicated greatest obstacle in regional biogeochemical surveys of this type. dissolved metals from open pits, trenches and drill holes in these areas, although 
28 miles west of New Liskeard and 20 miles south of Elk Lake. A rough road from Che presence of silver and cobalt at this location, in some cases anomalous samples were collected uphill from major sources of con-
Elk Lake runs sub-parallel to the Whitson-Van Nostrand Township boundary and Samples of soil and plant material were analysed for Ag, Ni, Co, Cu, Pb, Zn taminatlon. A single sample collected near the Whxte Reserve shaft south of Darby 
provides access to Anvil Lake and the Darby Lake property of Argentium Silver Mines Geochemistry: A pattern of widely spaced sampling of vegetation and soils was used and Mn. Data from the upper 'B' horizon of soils derived from transported parent Lake contained 3.20 parts per million Co and most certainly represents contamina-
Limited. ^^^^ possibility of outlining relatively large-scale chemically anomalous material showed no apparent patterns that could be related to known mineral tion. A third anomalous area is centred approximately ^ mile southwest of 

areas suitable for further exploration for Ag-Ni-Co mineralization of the Cobalt- occurrences or to features of the bedrock distribution. In terms of anomaly Greenwater Lake in an area where no mineralization has previously been recognized. 
Geoloftv- Sedimentary rocks of the Cobalt Group-Lorrain Formation are the oldest Gowganda-type. The extremely narrow width of most veins and vein clusters has contrast and consistency of response in areas of known mineralization the pattern 
bedrock in the area The Lorrain Formation consists of fine-grained grey argillite previously discouraged the application of geocheraical methods in the search for new of cobalt distribution in second year twigs and bark provided the best results. It is apparent that the detection of primary vein material at the coarse level 
fine- to medium-grained locally ferruginous arkose. feldspathic sandstone and Ag-Ni-Co mineralization in unexplored terrain, although detailed geochemical and of sampling used in this survey would be an extremely fortuitous circumstance, 
micaceous sandstone. Bedding in the Lorrain sediments displays a gentle regional biogeochemical surveys have successfully detected known veins in the Cobalt area The biogeochemical information recorded on this map is based on the analysis However, it seems possible that a combination of factors including high primary 
dip of 5 to 25 degrees to the west and indicates that the sediments have been (Boyle et al. 1969; Hornbrook 1970). of 209 samples (143 poplar, 66 white birch) of second year growth twigs. Samples cobalt contrast, relatively high cobalt mobility in the lower tills, and ability 
gently folded about a broad, south-plunging synclinal axis striking just east of composed of twig fragments were oven-dried for 12 hours at 80OC to achieve the of poplar and birch species to concentrate dispersed cobalt may have produced 
north and located near the western margin of the map-area (Mcllwaine 1970). Pleistocene glacial deposits vary in thickness from a few inches to 50 feet or oven-dry state. An accurately weighed 20 gram sample of oven-dried material was anomalies that reflect the pattern of cobalt dispersion m the lower till. In this, 

more and consist of silty to sandy till, deltaic sand and esker deposits of sand, ashed in a time-temperature controlled muffle furnace over a 10 hour cycle. The regard, it should be noted that anomalies may be significantly displaced from the 
The Lorrain Formation is intruded by sills and dikes of Hipissing Diabase gravel and boulders (Boissonneau 1965). Glacial striae indicate that the direction ash was weighed (for purposes of calculation of ash percent) and used for the primary source in a down-ice direction. 

typical of the Tlmiskaming District. The rock is a fine- to medium-grained of local ice advance varied between SIO^E and south. The diabase sills and dikes determination of Ag, Ni, Co, Cu, Pb, Zn and Mn by atomic absorption spectropho- 40 r 
greenish-grey quartz diabase with local granophyric patches. Local areas of pink form well defined north-south to northeast-trending ridges with generally thinner tometry after HNO3 decomposition. The average ash yield for poplar twigs is about X X+S X+2S 
granophyre have been noted in the western part of the diabase located west and glacial cover than the intervening areas underlain by sedimentary rocks. Typical twice the yield from an equivalent weight of birch twigs so that for purposes of L L L L L Table 1 lABLh Ut hlAllbilCAL DAIA 
northwest of Anvil Lake. The pattern of diabase distribution has been complicated podzolic soils are developed on till, sand and gravel under a mixed forest cover of comparison, all results must be expressed in terms of metal concentration in the /\ N K= f l fN^ "'̂ '"̂  
by extensive post-diabase faulting in north-south, northwest and northeast aspen poplar, white birch, jack pine, spruce, balsam fir and scattered white pine. oven-dried state. The concentration contours for cobalt are expressed in parts Observed / V Number ot samples 
directions. A generalized description of the dominant soil profile is as follows: per million x 100 to eliminate the decimal place (i.e. 70 = 0.70 p.p.m.). Distr ibution. I ^ , . „ „ Q » ^ 

Ao 0-5 inches of litter composed of twigs, leaves, needles and humus N / H _ Range ^w; U.ua -
O.D.M. Preliminary Geological Maps P.566 and P.580 (Mcllwaine 1969, 1970) A^ 0-1 inches of dark grey to black organic matter mixed with mineral matter Standard statistical parameters LhaL describe the distribution of cobalt in -̂^ / / V . . 

should be consulted for additional details concerning the geology of the area. A 2 2-5 inches of ash grey leached layer oven-dried second year poplar and white birch twigs of the Whitson-Van Nostrand // Median (.MJ U.J/ 
B2 1-8 inches of reddish-brown clay and sandy loam with abundant iron hydroxides area are given in Table 1. The arithmetic mean (X), geometric mean (G), and U \\ a i i-h i-i M fxl 0 A6 

Economic Geology: Mineralization characteristic of the Timiskaming silver-cobalt B3 10-24 inches of yellowish-brown sandy loam and clay with some iron hydroxides median (M) are measures of central tendency, and the range (W) and standard Computed / U Arithmetic Mean U.4b 
region consists of native silver and associated Co-Ni-Fe arsenides in carbonate and C Light yellowish brown, non-calcareous parent material deviation (SL) indicate the degree of spread of cobalt concentrations. The distri- Normal j i i t-h i M fy l 
quartz-carbonate veins that are localized along fractures in the Nipissing Diabase. bution of cobalt concentrations closely approximates the lognormal type. Conse- x t,urve ;l \ i Logarithmic Mean -U.4^U51 
Major exploration work has been concentrated near Darby Lake at the site of the Sample sites were established at regular intervals of 500 to 1,000 feet along qtiently, the frequency histogram (Figure 1) and standard deviations (Table 1) are £ 20 - Aspen \\ — r t ' M frl 0 "iR 
White Reserve Mine, now owned by Argentium Silver Mines Limited. According to hillside slopes in areas underlain by diabase. At each site samples were collected derived from logarithmically transformed data. Cobalt concentration contours at =. // \ Cieometric Mean I. ) 
Sergiades (1968, p. 364) pitting and trenching was carried out in 1908 and the main from the A^ and upper B soil horizons along with samples of bark and second year .40, .70 and 1.20 p.p.m. correspond closely with values for G, +13^, and + 2SL. « // \\ d d n • r' (<i ) 0 
shaft was sunk to 125 feet; the shaft was deepened to 150 feet between 1909 and twigs from trembling aspen (Populus tremuloides). largetooth aspen (Fopulus These values can be interpreted as representing mean background, lower threshold 'I '\ Standard Deviation [^b^) U.2:>/j:) 
1918. In 1909 18,002 ounces of silver were produced and further production from grandidentata). balsam poplar (Populus balsamifera) and in some cases white birch limit and lower anomalous limit respectively. ij y\ lA-^ifi fn 691* 
1920 to 1940 amounted to 1,773 ounces of silver and 452 pounds of cobalt (Sergiades (Betula papyrlfera). Qualitative observations concerning slope, drainage, soil // -gA \\ L L - . K . ) 
1968, p. 364). A program of geological mapping, geophysics, bedrock geochemistry moisture and overburden thickness were recorded at each station along with soil Variations in the metal content of trees may sometimes appear as a result of V iHls. V y 9q n 09419 n 941* 
and diamond drilling was carried out in 1968 by Union Miniere Explorations fit Mining profile measurements and size parameters for each sampled tree. Over relatively normal variations in soil pH, drainage conditions or exposure to sunlight that are ]0 _ a £ ifek \- ~ 0,09419 
Corporation Limited under an option agreement. These surveys failed to find new large areas, the distribution of tree species is normally not uniform enough to unrelated to the levels of metal concentration in the underlying bedrock or lower // i \ \ Y^ x •̂s 0 "̂51 54 (•? ?51* 
ore and the option was dropped. Argentium Silver Mines Limited presently holds a permit the restriction of sampling to a single species. However it is probable tills. In some cases these non-significant variations can be suppressed by // ^ Mia^ ^ U.J5i54 U.25; 
block of claims extending the full length of the Whitson-Van Nostrand Township that no great error is introduced by comparing data obtained from several species determining the ratio of two elements that have a similar response to non-geologic /-̂̂ ^̂  .̂ B̂̂ ^̂ n \\ 
boundary and approximately 1% miles east and west of the boundary. within the same generic classification. As a result, trembling aspen, largetooth factors (Hawkes and Webb 1962, p. 304-305). The areal variation in the ratio Co x / ^ ^ ^ ^ R ^ ^ ^ S J S k '\ 

aspen and balsalm poplar are considered to yield comparable chemical data. White 1,000/Zn has been plotted on the assumption of similar mobility and biochemical j^l |n|9 | | S9g^ \m h^l k. ^ \ 
Numerous test pits have been put down in Nipissing Diabase in the vicinity of birch were sampled in areas where poplar species were absent in order to provide behaviour for cobalt and zinc. It will be noted that the general patterns of Co wfl t m I \^ \ ̂  ̂  pi ̂  antilogarlthms 

Niccolite , Bergeron and Goldie Lakes. A pit located on the east shore of a small adequate sample coverage. Although in general, relative metal concentrations and Co x 1,000/Zn distribution are closely conformable. I I^BWWK^-C^JJWW^^ ^ ^ sum log X (logarithms to base 10 
lake between Niccolite and Bergeron Lakes showed erythrite associated with a four- differ significantly between birch and poplar species, the difference between "'-̂  ~^ ~^ ^ "̂-̂  '°9 P.P-f". ^L ~ N used throughout) 
inch aplite dike with which carbonate veins are frequently associated (Mcllwaine cobalt levels in birch and poplar second year twigs is not great provided that the Anomalous cobalt concentrations are associated with known Ag-Ni-Co mineraliza- 40 .70 120 Co p.p.m. 
1969). According to Sergiades (1968, p. 366) veins in pits south of Bergeron Lake concentrations are expressed in terms of the oven-dry state. The absence of tion in the vicinity of Darby Lake and Bergeron Lake. Enhancement of these g = standard deviation calculated on 
contain cobalt arsenides. A shaft at the northeast end of Goldie Lake Is 130 feet adeqtiate uniform areal distribution of a single species or genus appears to be the anomalies may have resulted from contamination by groundwater run-off carrying Figure 1. Frequency distribution L loearlthmicallv transformed data 

of Cobalt in oven-dried second year ^ 
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CENOZOIC 
RECENT 

Stream, lake and swamp deposits 

PLEISTOCENE 
Glacial, glaciofluvial and glaciolacustrine deposits 
(Mainly gravel and sandy tills) 

UNCONFORMITY 
PRECAMBRIAN 

PROTEROZOIC 

msmsm^ Nipissing Diabase 
^^^IB Pyroxene gabbro, diabase, hornblende metagabbro , 

granophyre, fine-grained amphibolite, porphyrltic 
diabase (Matachewan-type) 

INTRUSIVE CONTACT 

HURONIAN SUPERGROUP 
COBALT GROUP 

1 Lorrain Formation 
Sandstone, feldspathic sandstone, arkose, orthoquartzite, 
argillite, conglomerate , ferruginous sandstone 
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Glacial striae ^ Fault; (assumed) 

Bedding, top unknown; (inclined) S Shaft 

^ Geological boiindary, 
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• Sample site - Aspen -^5° Biogeochemical contour 

O Sample site - Birch 

METAL SYMBOLS 
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