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GEOCHEMICAL SURVEY 

SAGER OPTION, MADOC, ONTARIO

The following notes refer to a geochemical survey 

made over the Sager Option. Some 1900 soil samples were 

collected during May, 1967 by augering to depths of between 

18 and 24 inches at intervals of 100 feet along lines 200 feet 

apart. The samples were dried and sieved through an 80 mesh 

screen. The sieved material was tested for zinc and copper by 

fusion with potassium pyrosulphate followed by colorimetric 

determination with dithizone. Some tests were also run for 

lead. The zinc results gave the most interesting picture and 

will be described in some detail. The copper and lead results 

will only be mentioned briefly.

ZINC

The general features of the zinc results may be 

conveniently described by refering to the range of concentrations 

and the distribution of the results within this range.

The overall range of zinc concentrations is from 10 

up to about 3000 ppm on the 1900 odd samples tested. It should 

be noted that the precision of the zinc test at these two extreme 

limits is low. This is relatively unimportant since these extreme 

concentrations are not common but ought to be borne in mind when 

considering high concentrations. The distribution of the results 

within this range can be displayed either by a histogram or by a 

cumulative frequency plot. The best picture is probably given
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by the cumulative frequency curve. Plotted on a log scale the 

curve approximates to a straight line. Interpolations can be 

made at chosen zinc concentrations to show the relative 

distribution of the results. Cumulative frequency distributions 

at the 'contour' intervals of 50, 100, 150 and 200 ppm Zn. used 

on the zinc plan are tabulated below.

Concentration ^-Cumulative frequency 
Zn in ppm _______#^^———,

^200 ~s - 3
" 150 9
11 100 25
" 60 (median) 50
" 50 60
" 20 99

* Calculated on an approximate total 1900 results.

The interpolated median of 60 ppm (about which the 

frequency is equally divided) gives a useful norm for the area 

sampled. It is probably a better norm than the arithmetic mean 

and is easier to calculate. Above and below 60 ppm Zn the 

frequencies diminish giving (100 - 99) B l percent at 20 ppm 

and 9 percent at 150 ppm.

Since the sample stations are for the most part spaced 

regularly, the cumulative frequency percentages can be applied 

both to traverse length and to the area involved.

Using an approximate total traverse length of 180
3 S x 100 ft. and a total area of about 390 x 103 ft., the following

rounded off figures have been tabulated:
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Concentration Traverse Length Area 
Zn ppm 103 ft. 10 sg. ft.

200 5 12
150 16 35
150 45 98
60 90 195
50 110 230
10 180 (total) 390 (total)

These statistics are valid only for the particular 

area sampled. It is quite apparent, for instance, that a 

considerable change would be introduced if the extensive zinc- 

low area north of line 4N was excluded.

The relative extent of these areas giving different 

zinc concentrations suggested by the tabulated data (percentages) 

is readily apparent from the contoured zinc plan.

Zinc concentrations of over 50 ppm occur throughout 

a major portion (about 60 percent) of the total area. Soils 

giving MOO ppm are confined to a much smaller area, approximately 

25 percent of the entire concession and at >15Q ppm this is 

further reduced to 9 percent. Soils containing ^200 ppm Zn
o

occur within only 3 percent of the area or roughly 1200 x 10 sq. 

ft., this being crossed by a total traverse length of about 5000 

ft. These general figures give some idea of the overall effect 

iveness of the sampling in relation to the geochemical targets 

revealed. The ^00 ppm zones are based on about 50 samples and 

the M50 ppm zones on about 170 samples out of the 1900 total. 

On this basis it might be concluded that the sample spacing could 

not have been increased a great deal.



- 4 -

Looking at the area distribution of the soil-zinc 

concentrations in more detail, the plan shows of more or less 

well-defined zones. Zinc contents of ^0 ppm occur mostly in 

two main zones, one lying between lines 14W and IDE, and the 

other between lines 20E and 2S. The 14W-10E zone extends across 

the concession for about 5000 ft. at 120 degrees with a width 

of about 1500 ft. The 20E-2S zone does not show such a well- 

defined trend but may be described as extending eastwards from 

line 20E and curving round to the north. Each of these large 

zones contain soils with much higher zinc concentrations and 

appear to continue beyond the limits of the ground sampled.

Other much smaller ^0 ppm Zn zones occur throughout 

the area. Several are quite long and narrow and tend to finger 

out. Although they broaden out occasionally they rarely enclose 

persistent zinc-highs.

The major zinc-highs, i.e. those intercepted say, by 

three or more sampling stations are mostly surrounded by, or 

adjacent to, a series of zones across which the zinc concentrations 

drop progressively, thus suggesting negative concentration gradients 

operating outwards from local zinc-highs. These gradients would
t

be modified locally by the effects of erosion on bedrock, over 

burden and soil together with ground water movements.

Evaluation of the significance of the geochemical 

anomalies, therefore, requires first hand knowledge of both 

geology and topography supplemented by some re-examination in 

the field (over to Roy)i
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The following notes were made during a perusal of the 

geochemical, geophysical and geological maps. Each of the 

anomalies is referred to by a letter for convenience.

Anomaly A ; A strong but local anomaly about 400 ft. long 

in arkose-conglomerate. It lies parallel to, and just south of 

an east-west faulted boundary with siltstone. There is no 

coincidence with the geophysics but a conductor and a magnetic 

lineation occurs just to the south.

Anomaly B ; A strong, abrupt anomaly extending over a
* 

Y shaped area, mainly in pyritic schist. One branch of the Y

is roughly parallel to the geological strike for about 500 ft. 

and is coincident with a persistent NW-SE conductor and a weak 

magnetic linear. The other branch is discordant with the geology 

and runs south-west towards a weak conductor. This trend may be 

due to topographic control.

Anomaly C j, A strong and persistent anomaly extending for 

some 1200 ft. along a 70 0 direction. The eastern end lies between 

a fault and a band of pyritic schist while the westerly extension 

follows pyritic schist. This anomaly corresponds with a conductor 

running east-west and linking three magnetic highs. Conductors 

also occur east of this anomaly but no corresponding geochemical 

response is apparent.

AnomalyL D J, An isolated anomaly lying along strike from 

a narrow pyritic schist band. It coincides with a small magnetic 

high and a conductor.

J K i^
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Anomaly E : A moderately strong anomaly in pillow lava 

not markedly coincident with the geophysics. The anomaly shows 

a tendency (exhibited by other z inc anomalies in this general 

area) to finger out and run NE-SW. This trend is quite discordant 

with the geophysical linears but is parallel to the strike of the 

'folded' schist beds south of the pillow lavas. Perhaps topo 

graphy is the dominant control here.

Anomalies F 6. G ; Weakly anomalous zones associated with 

pyritic schist but not coinciding with any geophysical features. 

These zones may indicate an extension of anomaly 'C' following 

the pyritic schist.

Anomaly H : A narrow linear anomaly running for some 800 

ft. at about 90 0 probably linking with anomaly ''J'. It follows 

a curving schist belt just south of a development of pyritic 

schist. It will be noticed that these pyritic schists give low 

zinc concentrations. This anomaly has a coincident conductor 

and lies between two magnetic highs.

Anomaly J : A moderately-strong, branching anomaly in 

schist near a fault zone. The south-west branch is concordant 

with the geological strike and is near to a parallel conductor. 

The north-west arm is quite discordant with the geology. There 

are no corresponding magnetic linears.

Anomalies K 8. M : These are persistent linear anomalies 

extending for some 1600 ft. along a bearing of about 45 degrees. 

The anomaly lies in schist, is markedly concordant with the 

geological strike and strengthens eastwards towards pyritic 

schist at 'M'. The anomaly lies for the most part between two
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parallel conductors following the same common trend. There are 

no related strong magnetic features but there is a weak magnetic 

features but there is a weak magnetic linear to the south.

Anomaly L ; An isolated triangular group of three highs
felsite 

apparently in eke*t but more probably related to the adjacent

schists. These anomalies are not coincident with any geophysical 

features but may represent an easterly extension of anomaly 'H'.

Anomaly N ; A strong anomaly markedly concordant with the 

curving strike of the pyritic schists and coincident with a 

magnetic feature. The anomaly lies just east of a persistent 

conductor and extends towards a second short conductor at its 

northerly limit. The anomaly is probably downslope from the 

pyritic schist bands of the Canadian Sulphur Mine. The complicated 

geochemical pattern in this area is probably due to highly 

disturbed ground. Several isolated highs found elsewhere in the 

concession may also be due to broken ground caused by trenching 

or pitting.

Anomaly O : A group of two local anomalies in schist one 

of which may be associated with diabase.

Anomaly P : A pair of isolated zinc-highs in schist that 

may be due to the large amount of outcrop. The southern one is 

associated with a weak magnetic linear.

Anomaly Q ; An isolated but strong anomaly in schist and 

siltstone lying between two faults. It coincides with a short 

conductor but not with any magnetic response.
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Anomaly R : A strong anomaly in limestone but with no 

other geological or geophysical features of interest. Possibly 

it is related to the diabase and faults occuring a few hundred 

feet to the east.

Anomaly SL ...t, An isolated anomaly in limestone showing no 

relation to the geophysics. Note how the low zinc contour runs 

parallel to the limestone boundary.

Anomaly T ; An isolated anomaly associated with the 

Blakely Prospect. It occurs at the southern end of a weak linear 

zinc anomaly and is coincident with a short conductor. It will 

be noted that the geochemical linear runs parallel to the lime 

stone boundary, probably on the downhill side.

Anomaly U ; An isolated anomaly associated with -^-narrow 

kaftd M -dolomite- between- siltotono and pillow lava. There are 

no associated geophysical responses.

Anomaly V : An isolated anomaly in limestone near silt 

stone with no supporting geophysical features.
felsite 

Anomaly W ; An isolated anomaly near a fault between

and schist. It coincides with a local magnetic high. A second 

small zinc anomaly occurs on the same fault about 800 feet 

further to the south,

COPPER

The copper content of the soils is mostly quite low, 

ranging from 5 ppm or less up to about 500 ppm. But very few 

results were above 50 ppmi
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Several weak anomalies occur throughout the concession, 

the strongest ones being associated with the zinc anomalies B.to 

E, H, and M to Q. It will be noted that the copper anomalies 

of the B to E group show the same NE - SW trend as the zinc 

contours, both being discordant with the geology.

The dithizone test for copper has been known to give 

low results for reasons that are not well understood. Checks 

were therefore run with the biquinoline method. Although there 

is a suggestion of systemmatically higher results with the 

biquinoline test, mainly in the higher concentration range the 

checks are satisfactory for our practical purposes. The low 

copper results are in keeping with the Q.04% copper content of 

the Blakely Prospect.

LEAD

Fifty samples were selected mostly from zinc high zones 

and tested for lead. The first set of results, already reported 

to you, seemed unusually high to me at the time for this type 

of mineralization. They were subsequently re-run when it was 

discovered that a batch of faulty buffer had failed to inhibit 

entirely the reaction of zinc. The lead figures obtained by 

re-running the samples were practically all below 50 ppm but two 

concentrations of 150 and 1800 ppm Pb. were obtained.

GENERAL REMARKS;

The two main zinc-high zones occur where the mapping 

is most complete and are separated by a zinc-low area between
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lines 10E and 20E where the geological information is scant.

This may indicate that the geochemical response is controlled
Jfr 

to some extent by the presence of outcrop. It will be noted

that in the same area the magnetic response also fades, but 

the conductors continue quite strongly. The possible accentuation 

of anomalies by outcrop or very thin soils and their diminution 

by thick overburden should be borne in mind.

As was previously mentioned, the precision of these 

geochemical tests is likely to be minimal at high concentrations, 

say in excess of 1000 ppm. The tests may also be affected 

adversely by the unusually high sulphide content. Furthermore 

the reliability of the results in this range will be influenced 

by the diminishing homogeneity often characteristic of strongly 

anomalous soils derived from mineralized material. For these 

reasons the high results should be used only as a general 

indication and cannot be relied upon to suggest probable grades 

in the suboutcrop.

*r '
RHCH/k R. H. C. Holman. 

August, 1967.
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