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TL1NE OF GEOCHEMICAL SURVEY 

METHODOLOGY, PERFORMANCE AND RESULTS

Re- Ministry of Northern Development and Mines 
Mining Lands Division. File # 2.7515

Claims P 741284 et all in Whitney Township

Tue survey was performed in 1983 over the claims over a pre cut line grid.

'lac method of analysis was identical to that performed by this Company 
over a 34,uOU square mile, section of the Republic of Ireland, in 1962 to 
19u4, under the direction Professor Wood of the Royal School of Mines, of 
London,England,who was at that time the most noted expert on Geochemistry. 
The format was set up by Dr Wood and McPhar Geophysics, who provided the 
laboratory equipment, chemicals and field technique. After the survey was 
completed the lab was retained by Earth Sciences International Ltd, moved 
to Canada and utilized frequently. The results of the Irish survey showed 
that every significant mineral deposit in the Republic was located during 
the survey, although at the original time interpretation of the results 
was not fully developed as we were able to do later.

During the survey in Whitney township, a field sample was taken 
and tested on site with a cold extraction for heavy metal using Dithizone, 
in buffered solution. If the sample proved positive(Colorometric change) 
tuen a sample was taken in a sample bag , numbered and plotted and returned 
to our laboratory. If the sample was negative (no Colorometric change) 
then the sample was discarded and no further sample taken at that site.

All tiie samples that were positive were returned to the Lab, 
dried, and reduced with hot perchloric acid and tested with the appropriate 
reagents for zinc, copper and lead. Thes would then be utilized in the 
interpretation as indicators and pathfinders for further exploration 
techniques subsequently, in the exploration of this block of claims. 
All the results of the survay and assays was plotted on the map submitted 
to the Ministry with the field work assessment programme. Interpretation 
was included in the accompanying report. At the present moment the only 
list of the assay results are on the submitted map, which is readily avail 
able at the archives. The file from that date is in storage and would be 
difficult and time consuming to locate.

I trust that the above information is sufficient for your
requirements, as outlined in conjunction with the sworn statement that the 
assay cost was utilized as above in the Laboratory analysis.

I state over my Professional engineers Seal and Title that the 
above is a true representatipB^of^the facts and costs

Respectfully submit ted X f'

President, Earth Ltd

day ofApril, 1990

V
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Summary

Since a large number of Geophysical surveys have been 

conducted over this ground, and the area is 9(^ flooded, it was 

determined to conduct a water, ground surface interface 

geochemical survey.

The property comprises 53 claims in the S.E. corner of 

Whitney township, Porcupine area and is flooded swamplands, 

caused by beaver dams in the 3 creek areas.

The survey was by field methods using dithi zone in 

chloroform with colorometric changes.

As a result 5 anomalies, believed to be related to 

mineralization in Quartz veining in porphyries were located and 

numbered I, II, III, IV, V.

Anomalies A, B, C and D were considered to be caused by 

contamination.

Anomalies I, II, III, IV, V should be detailed by ground 

geophysics and drilled.

2,000 feet of drilling should be undertaken. 

Estimated costs will be $50,000.00



REPORT ON A GEOCHEMICAL SURVEY OF BASE

WATERS,

53 CLAIM GROUP WHITNEY TOWNSHIP,

PORCUPINE MINING DIVISION

ONTARIO

Introduction

The writer was contracted to conduct a Geochemical survey 
over a 53 claim group held by Multivest Financial Services 
located in the S.E. Corner of Whitney Township.

The property, with the exception of approximately 40 acres, 

is totally inundated by up to 4 feet of standing water and three 
watercourses.

Normal geochemical techniques would be useless, and the 

property has several files at the O.D.M of Geological and 

Geophysical surveys, which would make these techniques redundent 
and repetitious and afford no new information. It was therefore 
determined to conduct a survey using Geochemistry of the water 

constituant on the water/soil interface at the base of the water 
level.

Survey Technique

Since there is little large timber and only reeds, moose 
maple and alder the normal line cutting methods were discarded. 

Instead a belt chain using nylon line was utilized from an E.W. 
base line traversing the entire property. Lines were turned of 
North b South from this line at 400 feet intervals and samples 

taken every 100 feet. When these were from some of the very few 
soil areas they were so marked.
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The use of aerial photographs in conjuction with the belt 

chains was used for final orientation.

Samples were taken in a pyrex bottle at a specified volume. 

These were titrated with buffer and Dithizone in chloroform. The 

strengths, constituants or volumes of all chemicals and reagents 
are appended. These initial samples were taken for total heavy 

metals, (Pb, Zn, Cu, Ni, Fe). If the sample showed no 

significant presence it was so recorded and discarded. Any 

samples showing anomalous results (color change) were then 

checked for individual elements using specified buffers for that 

mineral (see appendix). These results were recorded for 
individual metals in PPM on the results.

The results are shown on the accompanying map, with only 

anomalous values indicated numerically.

The timing of the survey was considered critical as the fall 

season would produce more residual or less run off or temporary 

water situations.

Property

The claims occupy the south-east corner of Whitney Township, 

extending to the township line or the south. They also straddle 
Goose Creek and its tributaries in both E.W. and N.S. 

directions. The claims are contigious but in an irregular shape.

Access is by means of the dump road, over a flooded beaver 

dam and down to the connecting creek through sand or gravel 

pits. Access is either by canoe or ATV over the property.
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A cut lumber trail from the access road lies along the north 
boundary to Goose Creek and a diagonal trail bisects the claims 
from N.W. to S.W.

The trails are currently flooded due to countless beaver
dams.

Geology

The property has no outcrop that the writer observed, 
although some bedrock was visible under scoured stream beds. 

Geology is therefore based on existing maps of the area by 
previous owners and O.D.M. The bulk of the property is underlain 
by chloritized Meta volcanics striking N50E, and related to basic 

metavocanics at the north and south boundaries. At least l 

diabase dyke crosses the south portion of the claims striking 
N50E. A few metasediment bands are also mapped striking in the 

same direction.

Four porphyry plugs are shown intruding on or near the
claims.

Previous work has deliniated the presence of a number of 
Quartz veins carrying gold, lead, copper and iron materials in 

the Porphyries. Other may well be present under the overburden.

Survey results

The survey revealed a number of anomalous regions, in the 
main related to the projected location of the porphyry masses, 

and traceable by the zinc, lead fan train.



The patterns of the anomalous exhibit the traditional fan of 
the ground water movement, diverted by soil masses and exhibiting 

characteristic mobility pattern with the zinc being most 

persistent and lead the least.

Anomalies #1, II, III, IV, V, are believed related to Quartz 

veining carrying minerals in the porphyry and anomalies #A, B, C, 

D, are believed produced as follows:

A. Trail of contaminants from wrecked truck in creek, lost
through ice

B. Human contamination from lumber road 

C. Human contamination on trail route 

D. Unexplained

Recommendation

The results indicate the presence of some base metal 

mineralization being present in the porphyries. These could also 

be associated with iron formation or Quartz vein gold 

mineralization.

The anomalous areas should be mapped in detail with a 

magnetometer and VLF Electromagnetometer at the apex of the 
anomalous fan, and if possible bed rock exposed. If this is 

impossible then a series of 20,100 foot test drill holes should 

be undertaken on the zones from winter ice.
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Estimated costs

Line cutting $2,000.00
Mag. S EM 10 line miles at 350.00/LM =$ 3,500.00

Drilling - 2000 1 @ 20 

Contingency, travel, etc. 

Supervision

=$40,000.00 

=$ 2,500.00 

=$ 2,000.00

Totals S50,000.00 

Respectfully Submitted

Tnternatiorori- Ltd.
H.x'Sutherland 

President



McPHAR MANUFACTURING UMITffl) 

INSTRUCTIONS FOR USE OF McPHAK WATER TEST KIT

This method of testing natural waters for heavy metal content 
has been designed to giv e a group reaction for zinc, copper, lead, 
nickel, cobalt, tin and silver* A quantitative estimation of the total 
metal content, expressed as zinc equivalents, is obtained by reference 
to the chart supplied with each kit. The reagents as supplied have 
been specialty purified and every precaution must be taken to ensure 
that they are not contaminated by careless handling. This kit has 
been designed so that there is nothing which will require cleaning. 
The reagent used to obtain this test is dithizone which is affected by 
exposure to air, sunlight and heat. Therefore, these solutions 
should be stored in a cool, dark place if possible* Dilute solutions 
of dithizone are particularly affected by adverse storage conditions 
and provision has been ma.de for a daily renewal of the dilute solution 
if necessary. The normal colour of the dilute solution of dithizone 
is green. If it turns a weak brownish colour under field conditions 
it should be discarded since in this condition it is useless.

PREPARATION OF SOLUTIONS

(1) Empty the contents of one gelatin capsule into the spare poly 
ethylene bottle provided.

(2) Using the spare graduated glass bottle, measure out 100 mie. of 
chloroform, transfer to the bottle containing the dry dithizone 
reagent, stopper and shake for two minutes.

This procedure yields a concentrated solution of dithizone in 
chloroform which should be stable over a long period of time and from 
which dilute solutions are prepared as required. To prepare a dilute 
solution of dithizone proceed as follows)

(1) Take the siphon cap off the dithizone bottle in the field kit and 
place it on the polyethylene bottle containing the concentrated 
dithizone solution.
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Carefully measure l ml. of this solution into the small flask 
fused on the inside of the spare glass bottle by inserting the 
dip of the siphon and gently squeezing the polyethylene bottle.

(5) Add 100 mis. of chloroform and shake for a few seconds. This 
yields a dilute solution of dithizone of the proper working 
strength which can be renewed in this manner as often as required.

(4) Fin the dithizone bottle in the field kit with the freshly
prepared reagent and replace the siphon and screw caps on their 
respective bottles. (Both polyethylene bottles in the field kit 
must have siphon tops.)

(5) Fill the second polyethylene bottle in the field kit with the red 
solution marked buffer, complexer and indicator. Do not filj. 
this bottle above

FIELD INSTRUCTIONS FOR WATER TESTING

(1) Rinse the graduated bottle supplied in the field kit in the water 
to be tested.

(2) Fill the graduated glass bottle to the 50 ml. mark.

(3) Fill the small flask on the inside of the graduated glass bottle to 
the l ml. mark with red buffer solution. Stopper and shake for ten 
seconds.

flOTE: The specific gravity of both the dithizone solution and the buffer 
solution is greater than that of water and both are coloured. 
Therefore, if in fining the large bottle the simOl internal

l
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flask becomes filled it is not necessazy to empty it, but instead 
to displace it upward by inserting the siphon tip to the very 
bottom of the flask and squeezing gently until the coloured 
solution reaches the l ml. mark.

(4) In a similar manner add l ml. of dithizone (green) to the water 
sample and shake vigorously for thirty seconds.

(5) Tilt the bottle slightly and examine the droplets which will 
collect in the bottom of the bottle.

(6) If the droplets are green in colour, there is less than 0.01 parts 
per million heavy metal present. If they are red, continue adding 
green dithizone solution in l ml. portions with vigorous shaking 
until the purple shade in the square on the chert is matched by the 
colour of the droplets. Count the number of l ml. additions and 
using the chart determine the parts per million of heavy metal. 
The sensitivity of the test can be increased or decreased by taking 
a 100 ml. sample of water or a 25 ml. sample of water.

EXAMPLE;
Six - l ml. additions of dithizone solution are required to obtain 

the correct shade of purple in a 50 ml. sample of water. Using the chart 
supplied, find the number 6 on the left side, read across to the diagonal 
line and then down on the corresponding vertical line. Below this line 
will be found three values .05, .06 and .12 indicating the P.P.M. (part per 
million) for water samples of 100 ml., 50 ml. or 25 ml. Since the sample 
used was 50 ml. the correct amount is .06 P.P.M. of heavy metal.

GEMERAL NOTES;
It is helpful to remember that when no reacting metals are present 

the dithizone solution will remain unchanged and hence green droplets will 
collect. These droplets may shade off into a bluish shade but the test 
is sensibly negative. If sufficient heavy metals are present to react 
with all the dithizone added, the droplets will be red in colour. The 
purple shade represents an excess of dithizone and hence the end of the 
reaction. further additions of dithizpn.e should not be made after the 
first detectable change from red to^ purple. When the purple shade is 
reached, all the heavy metals have reacted with the dithizone and thus the 
graduated flask is automatically cleaned after each test.

Additional supplies of reagents at the required level of purity 
can be obtained on request.

McPHAR MANUFACTURING LIMITED 

159 Bond Avenue, 

Don Mills, Ontario.
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WATER TESTING 
FOR METALS

Newest Wrinkle in Search for 
Ore Deposits Measures Metal 
lic Content of Streams
One of the latest tools to be put In the 

hands of the prospector and others en 
gaged In the warch for mineral deposits 
is a small chemical kit for use in testing 
the base metal content of natural waters. 
All waters have a minute metallic content 
and any streams carrying a higher than 
average content would be considered to 
represent an anomalous area worthy of 
Investigation.

For the method to be effective the 
results must be reproducible, and the 
method must be sensitive enough to be 
affected by minute changes in metallic 
'content yet free from interference by 
metals that have little or no Interest. A 
minimum of apparatus is desirable, while 
reagents and chemical manipulations must 
be few and simple In character. From the 
practical point of view the method used 
must be rapid, free from risk of con 
tamination, and inexpensive.

McRhar Geophysics Ltd. has recently 
developed a technique for water sampling, 
packaged for convenience in field opera 
tions, which, the sponsors feel, approaches 
the ideal requirements.

The kit with chemicals as prepared for 
field use consists of (a) two polyethylene 
squeezec bottles, each with a nozzle of 
the same material. One bottle contains 
a buffer solution designed to inhibit 
reaction of the naturally occurring Iron 
and manganese In the water to be test 
ed, the other bottle contains a C.001% 
solution of dithlzone In chloroform; (b) 
one pyrex shaker bottle of 100 ml. ca 
pacity, with a 1-ml. tube welded to Its 
inside surfaces; (c) carrying case; (d) 
color chart and calculation diagram.

Test Procedure
Procedure for the water test Is M fol 

lows: 60 ml. of the water to be tested is 
dipped into the pyrex shaker bottle; l ml 
of buffer solution is added to thU water 
by Inserting the nozzle of the buffer-filled 
squeeze bottle Into the 1-ml. tube, and 
compressing the bottle until the tube 
has been filled. The pyrex bottle now 
containing water and buffer solution U 
stoppered and shaken, then opened again; 
1-ml. of the dilute dtthlzone solution ls 
then added by use of the nozzle and 1-ml. 
tube. The pyrex bottle 1s again stoppered 
and shaken vigorously for 80 seconds.

The dlthleone solution does not mix 
with and is heavier than water,' so col 
lects In the bottom of the pyres bottle.

The amount of combined zinc, lead, 
copper, nickel, tin, cobalt and silver 
present in the 1 water will determine the 
color change in the dltbleone. If the 
amount of these metals Is less than .01 
part per million the dithlzone will re 
main at Its original green shade or will 
darken only slightly. If the amount Is 
Just at .01 part per million, the dithlzone 
will be a purple shade. If a bright crim 
son color results, there Is unreacted metal 
to excess, and further 1-ml. shots of dithl 
zone must be added, with 10 seconds 
shaking after each shot, until the purple 
color Is reached.

A color chart shows the purple color 
that results from the 601k reaction of all 
dithlzone, and gives the parts per million 
of combined metals determined by the 
number of ml. of dithlzone used. Aver 
age time for a test of water with no 
excess metallic* is less than one minute.

Field Results
Natural water in North America varies 

from .01 to .10 parts per million In metal 
lic content, In most cases where test- 
Ing has been done with the McPhar kit, 
the range of no significance values Is be 
low .02 p.p.m.. with anything above that 
figure warranting at least some follow-up. 
This base level, of course, will vary from 
area to area and will have to be de 
termined for each section by sampling 
of water from a significant number of 
streams. Certainly any metallic content 
above twice base level in a main stream 
U worth following up, and tributaries 
near their sources carrying three times 
background amount of metalllcs should 
be explored thoroughly. In general, the 
smaller the stream, the higher the anomaly 
must be to warrant further investigation.

For some reason anomalous metallic 
content seems to drop off markedly below 
waterfalls. In comparatively placid 
streams the content below a source of 
metallization may stay constant for sev 
eral thousands of feet.

Precautions
As the amounts of metalllcs produced 

are so minute, the purity of the chemi 
cals and containers used, and freedom 
from accidental contamination are prime 
considerations. It was found that re- 
purlfylng of all chemicals was necessary 
to obtain standard non-contaminated in 
gredient*. Chemically pure chemicals as 
purchased carry variable amounts of metal 
lic elements, ranging above the minute 
tolerances as found In natural waters. 
Polyethylene and pyrex glass are accept 
able as containers.

In field use the shaker bottle Is self- 
cleaning when the color test U canted to 
completion, as sufficient unreacted (lithi 
zone remains to remove any metallic 
elements from the sample being tested.



Geochemical Prospecting in Lakes and Rivers
By W. J. WARK

(Transaction*, Volume LV III, 1955, pp. 111-114)

INTRODUCTION

THERE ARE a number of im 
portant considerations involved 

in any field method to locate anom 
alous concentrations of base metals 
by testing natural waters with the 
organic reagent dithizone.

Chemically, the method must be 
reproducible, sufficiently sensitive 
to be affected by minute changes 
in metallic content, and free from 
interference by metals which are 
of little or no interest. A minimum 
of apparatus is desirable, while re 
agents and chemical manipulations 
should be few and simple in char 
acter.

From the practical point of view, 
the method must be rapid, free from 
risk of contamination, and relative 
ly inexpensive. Finally, the tech 
nique should, if possible, yield the 
maximum amount of useful informa 
tion in a single test.

These ideals have been recognized 
and sought by a number of workers 
in geochemistry, with varying de 
grees of success.

This paper describes a recently- 
developed method which was de 
signed to overcome many of the ob 
stacles normally encountered in 
work of this type.

WATER TESTING WITH DITHIZONE

Dithizone is a solid organic com 
pound which is soluble in a number 
of organic solvents and alkaline 
aqueous solutions. When dissolved 
in a non-polar organic solvent, 
dithizone has a vivid green colour.

If the organic solvent containing 
dithizone is immiscible with water 
and is shaken with an aqueous solu 
tion containing certain heavy metals, 
the following reaction occurs: the 
dithizone reacts with the heavy 
metals to form' coloured metallic 
complexes which are dissolved by 
the organic solvent and are sepa 
rated from the water by partition. 
In general, these organo-metallic 
complexes are red in colour and 
colorimetric determinations can be 
made in the organic phase by vari 
ous methods.

*McPhar Geophysics, Limited, To 
ronto.

CHEMICAL CONSIDERATIONS

Colorimetric tests with dithizone 
for specific elements require close 
regulation of pH, elimination of in 
terfering elements by oxidation or 
reduction, and the addition of com 
plex-forming reagents to prevent 
interfering reactions. Carrying out 
such tests requires a considerable 
knowledge of chemistry and a broad 
assortment of pure chemicals. Furth 
ermore, the procedure is time-con 
suming and difficult except under 
laboratory conditions. Hence tests 
for specific metals in water are rare 
ly practical in the field.

In many applications of geochem 
istry and especially in general pros 
pecting by water analysis, it is suf 
ficient to determine the total base 
metal content of the sample. Under 
appropriate conditions, dithizone 
can be used to obtain a single reac 
tion from a group of elements and 
the conditions can be so adjusted 
that the group contains only those 
elements of interest in base metal 
prospecting. By following this ap 
proach, the chemistry can be simpli 
fied to the point where the analysis 
for trace elements in water can be 
conducted in the field.

The most useful group reaction is 
obtained in an ammoniacal solution 
where, according to Fischer (1), 
iron, manganese, tine, lead, copper, 
nickel, silver, tin, cadmium, mer 
cury, thallium, platinum, palladium, 
rhodium, ruthenium, iridium, and 
gold react. Under most circumstances 
only iron, manganese, zinc, lead, 
copper, cobalt, and nickel can be ex 
pected to reach a detectable concen 
tration in natural waters.

Variations in the iron and man 
ganese content could be greater than 
the total content of the other heavy 
metals sought. Therefore, if inter 
ference from these two elements can 
be eliminated, a group reaction for 
zinc, lead, copper, cobalt, and 
nickel can be obtained. Ferrie iron 
interferes by oxidizing dithizone and 
ferrous iron interferes by forming 
a characteristic coloured dithizon 
ate. The concentration of ferrie iron 
in most water samples is too low to

(1) For references pee end of pap 
er.

have appreciable effect as an oxid 
izing agent. Interference from fer 
rous iron is avoided by working at 
pH range 8.5, which is above the op 
timum (6-7) for the extraction of 
ferrous dithizonate.

Manganese, which is present in 
all natural waters, reacts with dithi 
zone in the divalent form and must 
be regarded as a possible source of 
interference. Manganous dithizonate 
is soluble in the common immiscible 
organic solvents used in these ex 
tractions. However, the manganous 
ion cannot be extracted as a dithi 
zonate in the presence of a large 
excess of citrate in a weakly alka 
line solution (2). Presumably this 
is due to the formation of a citrate 
complex which is more stable than 
the corresponding dithizone complex.

On the other hand, the presence 
of excess citrate does not prevent 
the extraction of zinc, lead, copper, 
cobalt, and nickel. Hence, by impos 
ing the above conditions, it is pos 
sible to obtain a group test for these 
elements which is free from iron and 
managanese interference.

Reproducibility

It is important that the same per 
centage of any given metal under 
consideration be extracted in a re 
producible manner. Therefore, it is 
important to set the pH of the solu 
tion within narrow limits if useful 
and reproducible results are to be 
obtained.

The pH of the solution under test 
can be adjusted by the use of a pH 
meter or indicators. However, there 
is another consideration in addition 
to a primary adjustment of the acid 
ity : for each atom of divalent heavy 
metal which reacts with dithizone, 
two H-f ions are liberated. This is 
equivalent to acidifying the aqueous 
solution, and the pH will fluctu 
ate from one sample to another, par 
ticularly in unbuffered solutions, 
according to the amounts of metal 
present. Most natural waters have a 
pH lying between 5 and 7. Repro 
ducible extractions require a buffer 
of relatively high capacity to set 
and maintain the pH of the water 
sample at a constant level, partic 
ularly when anomalous concentra 
tions are encountered.



Sentitivity

r, lead, and zinc combined 
a background concentration 

ranging from 0.01 to 0.10 parts per 
million in the rivers and lakes of 
North America. Anything above this 
level can be regarded as anomalous. 
Thus, very small amounts of impuri 
ties in the chemicals employed in 
the water analysis will lead to mean 
ingless results.

The amount of heavy metals pres 
ent in a given solvent, as obtained 
commercially, is a function of many 
factors. This amount cannot be pre 
dicted safely nor is it constant with 
in the same batch of the same sol 
vent. To emphasize this point one 
need refer only to the soft glass con- 

. tainers in which most of the immis 
cible organic solvents used with 
dithizone are supplied. The typical 
soft glass of these containers is 
characterized by a relatively high 
lead content, which contaminates the 
reagents. -

Assuming a concentration of 10 
p.p.m. of heavy metal in the solvent 
as obtained commercially, the addi 
tion of l ml. of this reagent to 100 
ml. of water will add 10 micrograms 
of the heavy metal. This amount is 
ten times in excess of the lowest 
background figures for rivers and 
streams.

The above discussion with respect 
to solvent contamination applies to 
all reagents used in these tests. Con 
sequently, they must be purified by 
distillation, extraction, or other 
means until they are in an excep 
tional state of purity. After puri 
fication, the reagents should be 
stored in pyrex glass containers un 
til required. In order to make full 
use of the sensitivity obtained by 
careful purification of reagents, a 
very dilute solution of dithizone 
should be used, thus allowing full 
observation of colour changes at low 
concentrations.

Choice of Solvent

Dithizone and its corresponding 
metallic complexes are soluble in a 
number of immiscible organic solv 
ents. Huff (3) uses a solution of 
dithizone in carbon tetrachloride in 
the field method which he developed. 
Warren and Delavault (4) use an 
acetonic solution of dithizone which 
is added to the aqueous phase and 
a subsequent extraction made with 
an emulsion of xylene and sodium 
laurylsulfonate. This technique in 
volves the use of two additional re 
agents, thus adding to the problem 
of purification. Riddell (5) uses an 
acetonic solution of dithizone and 
subsequent extraction with xylene 
in his water testing method.

1ml.
VOLUMETRIC 
FLASK(futed 

^^cylinder)

GRADUATED 
SAMPLE BOTTLE

PIN-HOLE

- OZ. POLYETHYLENE 
WASH BOTTLE

DITHIZONE SOLUTION

50ml. WATER SAMPLE 

Figure 1.—Method of adding l ml. aliquot of dithizone to lample.

To be of use to the unskilled field 
technician or prospector, the field 
test should allow a quantitative es 
timate of total heavy metals without 
the use of prepared standards. In 
order to achieve this, a chloroform 
solution of dithizone is used in the 
present method. Chloroform is used 
since dithizone is more soluble in it 
than in any other common immiscible 
solvent.

Because unreacted dithizone is 
soluble in alkaline aqueous solutions, 
a solvent is required which will strip 
the excess dithizone as well as metal 
dithizonates from the alkaline aque 
ous phase and yield a suitable mixed 
colour for the colorimetric deter 
minations.

Volumetric Addition*

The use of trace-element methods 
of chemical analysis in the field 
raises a difficult problem. Small, ac 
curate, volumetric additions of vari 
ous reagents are required. Pipettes, 
dropping bottles, and pipette drop 
pers have been used by various 
workers. Any device which employs 
rubber, such as bulbs, cannot be 
used in trace-element analysis with 
dithizone because of the high irre 
ducible level of contamination pres 
ent in rubber. Pipettes require ap 
preciable handling, are particularly 
prone to breakage, and are among 
the more difficult types of labora 
tory glassware to clean properly. 
Ideally, the field test equipment 
should not include any apparatus 
which requires cleaning. Dropping 
bottles would seem to provide a 
solution to the problem but in prac 
tice they are difficult to handle in 
field work. They have to be cali 
brated and adjusted; this is not 
easy with organic solvents.

In order to overcome this prob 
lem, the field flask shown in Fig 
ure l was designed. It combines 
the sample flask and the means of 
volumetric addition in a single unit. 
The volumetric transfer is made as 
follows:

(1) Fill flask to the required lev 
el, i .e., 25 ml., 60 ml., or 100 ml., 
with the sample of water to be test 
ed.

(2) Insert the tip of a polyethy 
lene pressure bottle containing the 
required reagent to the bottom of 
the small l ml. volumetric flask and 
press gently until the required level 
is reached.

(8) Maintain the pressure on the 
bottle and withdraw the tip, stop 
per the large flask, invert, and 
shake.

The chemistry of the described 
method has been adjusted so that l 
ml. additions are made in every case. 
This technique minimizes the risk 
of contamination by careless hand 
ling, since the small volumetric 
flask is not touched and is actually 
cleaned during the analytical test. 
Futhermore, the only access to the 
reagent in the polyethylene bottle is 
through the hole in the tip and this 
feature further reduces the possi 
bility of contamination.

Quantitative Estimation

In order to obtain a quantitative 
estimate of total heavy metals pres 
ent (expressed as zinc equivalents), 
an extractive titration procedure is 
followed. The titrating reagent em 
ployed is 0.001 ̂  dithizone in 
chloroform; One-milliliter additions 
of this reagent are made, with each 
addition followed by vigorous shak 
ing until the organic phase contain 
ing the dithizone and metal com-
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plexes is purple in colour. The col 
our of pure unreacted dithizone is 
bright green. In general, the metal

Ciizonates are red in colour. A 
ture of the red and green will 
d a purple colour at the point 

where pure unreacted dithizone is 
present in excess. It is important 
that the operator stop the additions 
of dithizone as soon as the solution 
turns purple, because the colori 
metric change is sluggish beyond 
this range. To obtain the amount of 
metal present, reference is made to 
the chart shown in Figure 2. Know 
ing the size of water sample taken 
and the number of l ml. additions 
of dithizone u|f d, the parts per mil 
lion of heavy metals present may be 
read off directly. In order to assist 
the operator in knowing when the 
correct colour has been reached, the 
square in the lower left-hand corn 
er of the chart is coloured the cor 
rect shade of purple.

It is a wise precaution to flush 
the flask once with the water to be 
tested prior to carrying out the 
actual analysis.

Reagents and Apparatus

The test kit as carried by an op 
erator in the field (Figure 8) con 
sists of the following five pieces:

(1) One sample flask with inter 
nal volumetric tube and stopper.

(2) One polyethylene bottle con 
taining a 100 ml. solution of dithi 
zone in chloroform.

(8) One polyethylene bottle con 
taining a 100 ml. solution of com 
bined buffer, indicator, and com- 
plexing agent.

(4) One carrying-case.
(5) One chart for quantitative es 

timation.
In addition to the field kit, a re 

serve supply of material often is 
required in the base camp. A sug 
gested supply is as follows:

(1) A spare sample flask which 
is used to prepare fresh dithizone 
as required and is also available in 
case of breakage in the field Unit.

(2) 2 liters of re-distilled chloro 
form stored in a pyrex bottle.

(8) 500 milliliters of combined 
purified buffer, indicator, and com- 
plexing solution stored in a pyrex 
bottle.

 (4) Six gelatin capsules, each 
containing 100 milligrams of dry 
dithizone.

(8) A 4-oz. polyethylene bottle 
in which to store a concentrated 
solution of dithizone in chloroform.

NOTE: The polyethylene bottles 
are unbreakable and have no known 
solvent at ordinary temperatures.

The chemicals and apparatus list 
ed in the supplies to be kept in the
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Figure 2.

base camps allow the preparation 
of fresh dithizone solution for the 
field kit whenever it is required   
daily if necessary.

The working supply of dithizone 
is prepared as follows:

(1) Empty the. 100 mg. of dry 
dithizone into the spare sample 
flask.

(2) Fill to the 100 ml. level with 
pure chloroform, stopper, and shake.

(8) Transfer to the small poly 
ethylene bottle in the base kit, rinse 
the reserve flask with a little chloro 
form.

(4) Using the siphon from the 
dithizone bottle in field kit, care 
fully transfer l ml. of concentrated

Figure 3.  (Left) Field kit, ihowing simple bottle and two polyethylene reagent 
diipenieri; (right) t**erve chemical*, . ,
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(lithizone to the reserve flask by 
means of the l ml. volumetric.

(6) Dilute again to 100 ml. with
loroform, stopper, shake, trans- 

l!r to the correct bottle in the field 
it.
Dithizone in chloroform is rela 

tively stable and the dilute solution 
may last for a week under field con 
ditions. However, the method de 
scribed above allows daily prepara 
tion with minimum of trouble, if it 
is desired. The concentrated solu 
tion of (lithizone should last in 
definitely if it is kept out of the 
heat and direct sunlight. In any 
case, it can be replenished readily in 
case of accidental loss by using a 
fresh capsule of the dry dithizone 
provided. The dilute working solu 
tion of dithizone eventually will 
oxidize and must be replaced at that 
time. Oxidized dithizone can be rec 
ognized by a loss of intensity in the 
green colour, which eventually fades 
to a weak brown colour. If there is 
any doubt in the mind of the opera 
tor, he should prepare a fresh sup 
ply of dilute dithizone.

The reagents used in the proce 
dure have been prepared and puri 
fied in the following manner:

Water — de-mineralized and dis 
tilled in a boro-silicate glass still.

Ammonium hydroxide — distilled 
from C.P; reagent in a boro-silicate 
still and collected in distilled water.

Ammonium citrate — C.P. reagent 
purified by repeated extractions 
with a chloroform solution of dithi 
zone at a pH of 8.6.

Chloroform — C.P., reagent re- 
distilled in a boro-silicate glass still.

Dithizone — prepared by shaking 
a chloroform solution with ammon 
ium hydroxide, separating the aque 
ous phase, acidifying, filtering, and 
drying.

Phenol red — purified by addi 
tion to the ammonium citrate solu 
tion.

The dry dithizone is weighed in 
100 mg. lots and stored in medicinal 
gelatin capsules; working solutions 
can be prepared by suitable dilu 
tions with re-distilled chloroform.

The solution containing the buf 
fer system is prepared as follows: 
dissolve 400 grams of ammonium 
citrate in l liter of distilled water, 
filter, add 25 ml. of 0.02 ̂  solution 
of phenol red, adjust the pH to 8.6, 
and purify with dithizone in chloro 
form. Finally, adjust the pH of the 
solution to 8.9 with purified am 
monium hydroxide.

All reagents after purification 
must be stored in pyrex bottles.

FIELD PROCEDURE
The field procedure has been de 

signed so that no knowledge of

chemistry is required. The only two 
reagents used are highly coloured 
dithizone (green) and a buffer 
(red).

The instructions given to the op 
erator are as follows:

(1) Fill the sample flask to the 
60 ml. mark with the water to be 
tested.

(2) Add l ml. of red solution 
(buffer) by inserting the tip of the 
polyethylene bottle to the bottom 
of the small internal volumetric flask 
and squeezing gently.

(8) Now add l nil. of green 
solution (dithizone) in a similar 
manner, stopper, and shake vigor 
ously for 80 seconds.

(4) Hold the flask upright and 
allow the immiscible organic solvent 
to collect on the bottom of the flask.

The solvent which collects on the 
bottom will be either red, purple, 
green, or some intermediate shade, 
dependent upon the amount of react 
ing metal present. If it is purple, 
the amount is read directly from the 
chart. If it is red, additional l ml. 
portions of green solution are added 
with shaking until the solvent turns 
purple. Knowing the size of the 
water sample and the number of l 
ml. additions made to it, the metal 
lic concentration can be read off the 
chart in p.p.m. as zinc equivalents. 
If metallic concentration is region 
ally high, 26 ml. portions of water 
should be selected for initial test.

If the 60 ml. sample yields a 
green solvent layer, the test should 
be repeated using a 100 ml. sample. 
If this test proves to be negative, 
the sample contains no significant 
amount of heavy metal. With a little 
practice, the operator will learn to 
estimate the sample size he should 
take. The important things to re 
member are that a green colour is 
negative and a red colour positive 
and that the volume of the water 
sample can be adjusted accordingly. 

The specific gravity of both re 
agents is higher than that of water 
and hence it is not necessary to re 
move the water from the small volu 
metric flask if it becomes filled while 
taking the sample. The water will 
be displaced as the reagent is added 
and no correction need be applied 
for the relatively small error intro 
duced.

TEST RESULTS
Extensive field tests have indi 

cated that the technique is reliable, 
rapid, and can be performed with 
ease under adverse conditions. La 
boratory tests under conditions 
which were perhaps more severe 
than those which will be encount 
ered in the field showed that the 
dilute solution of dithizone in chloro 

form stored in the polyethylene bot 
tle will be stable for about a week. 
Provision has been made for ready 
replacement of the reagent if re 
quired.

It must be emphasized that every 
precaution should be taken to elimin 
ate salting of the test sample by ac 
cidental methods, such as using the 
test kit after handling mineral speci 
mens or metallic objects. The test 
cannot be used in areas which have 
been contaminated by human agen 
cies. A few examples will serve 
to illustrate these dangers. Observ 
ers have used the method and fin 
ally localized the source of mineral 
ization in a galvanized culvert or in 
tin cans discarded in streams. ATI 
unusual incident relative to salting 
occurred with several observers who 
wore a ring on their finger and in 
advertently salted the water by dip 
ping their hand in the water as they 
took the sample. Finally, the ob 
server should not stand in the water 
with rubber boots on while testing, 
because the zinc in the rubber will 
contaminate the sample.

SUMMARY

A field method of testing natural 
waters for heavy metals, which re 
quires only two reagents and gives a 
positive semi-quantitative group test 
for zinc, copper, lead, nickel, and 
cobalt, has been developed. A new 
method of making small volumetric 
additions of reagent with adequate 
accuracy, great ease, and a minimum 
risk of contamination, has been in 
corporated in the test kit. Provision 
has been made for ready replace 
ment of oxidized dithizone if it is 
necessary. The test can be conduct 
ed by anyone and does not require 
previous chemical training. The test 
is sensitive to 0.005 parts per mil 
lion of heavy metals as zinc equiva 
lents and can yield a quantitative 
estimation without the use of stand 
ards. There is no apparatus in the 
kit which requires cleaning at any 
time.
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NOTE: Expenditure Credits now allowed because requested information was 
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© Ministry of Technical Assess 
Natural ... . - ... Resources Work Credits

Ontario ^^

ment Rle 2.7515
Date Mining Recorder's Report of

1984 12 21 workfjo. 432/84

Recorded Holder 
HUGH SUTHERLAND

Township or Area

WHITNEY TOWNSHIP

Type of survey and number of 
Assessment days credit per claim

Geophysical

Oth.f rtayl

Section 77 (19) S** "Mining Claims Attnted" column 

GftOlr)gira! riaY*

20

Man days O Airborne D 

Special provision 0 Ground (x)

O Credits have been reduced because of partial 
coverage of claims.

O Credits have been reduced because of corrections 
to work dates and figures of applicant.

Mining Claims Assessed

P 741284 to 336 Inclusive

Special credits under section 77 (16) for the following mining claims

No credits have been allowed for the following mining claims

LJ not sufficiently covered by the survey l — l Insufficient technical data filed

NO CREDIT FOR LINE-CUTTING AS THE REPORT INDICATES 
THAT NO LINE-CUTTING WAS CARRIED OUT

The Mining Recorder may reduce the above credits if necessary in order that the total number of approved assessment days recorded on 
ea'ch claim does not exceed the maximum allowed as follows: Geophysical — 80; Geological — 40; Geochemical — 40; Section 77 (19)—60:
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Geophytlci, GeochemlHry. Geology 

Photo-Interpretation, Economic Analyilt 

Drill Supervision Expforoffon Expediting
Environmental Engineering.

Ministry of Northern Development cc Mines
Mining Lands Section
3rd Floor, Bay Street bbO
Toronto, Ontario

File # 2.7515

We the undersigned do hereby make oath and state- 

That the undersigned, Millie Puddester is the registered holder of the 

claims P 741284 et all, and also the Payor.

That the undersigned , Hugh H Sutherland, is the Payee, and a registered 

Professional Engineer and the performer of the assessment work noted.

That the amount of i?2b, 411. DO was duly paid and received by the above 

parties.

That the work as performed and shown on the attached sheet was paid for 

and performed as per the form 1362 dated July 10, 1988 as submitted, and 

that the methods and governing factors therto are shown as per the attached 

sheets.

Since tiie holder is an individual there is no Corporate seal, but the 

payee is signing above his Professional seal as a Professional Engineer.

Swon this 3 ro day of April, 1990, in the Hamlet of Schomberg, County of 

York, Province of Ontario.

Millie Puddester Sworn

v\
Sworn before me this 3rd day of Apr-i

Notary Public 6 Commission of Oaths



1985 02 Your File: 432/84 
Our File: 2.7515

Mining Recorder
Ministry of Natural Resources
60 Mll son Avenue
Uramins, Ontario
P4N 2S7

Dear Sirs

RE: Notice of Intent dated December 21, 1984. 
Geochemical Survey on Mining Claims P 741284 
et a) 1n Whitney Township.

The assessment work credits, as listed with the 
above-mentioned Notice of Intent, have been approved 
as of the above date.

Please Inform the recorded holder of these mining 
claims and so Indicate on your records.

Yours sincerely,

S.E.
Director
Land Management Branch

Whitney Block, Room 6643 
Queen's Park ; ; 
Toronto, Ontario i s - ; ! ,
M7A 1H3 ̂ ',': ' : ^ !:: ''-'- : ' ••'-: ;:":JW^?W' ; l^^i

Phone:(416)965-6918 | -V 

D. Wnv1g:sc

cc: Hugh Sutherland 
4 Beaumont Road - 
Toronto, Ontario 
M4H 1V4

cc: Mr. G.H. Ferguson
Mining 4 Lands Commissioner 
Toronto, Ontario

ccj Resident Geologist 
Tlmlns,



Ministry of
Northern Development
and Mines

Ministere du 
DeVeloppement du Nord 
et des Mines

May l, 1990

i

7
Mining Lands Section 
3rd Floor, 880 Bay Street 
Toronto, Ontario 
M5S 1Z8

Tel: (416) 965-4888

Your File: W8906.366 
Our File: 2.7515

Mining Recorder
Ministry of Northern Development fc Mines
60 Wilson Avenue
Timmins, Ontario
P4N 2S7

Dear Sir:

Re: Data for Expenditure Subnitted under Section 77(19) of the Mining 
Act R.S.O. on Mining Claims P 741284 et al in the Township of 
Whitney.

The enclosed statement of assessment work credits for Assaying has been 
approved as of the above date.

Please inform the recorded holder of these mining claims and so 
indicate on your records.

Yours sincerely,

W. R. Cowan
Provincial Manager, Mining Lands
Mines S Minerals Division

:zm 
End;

cc: l Mr. G. H. Ferguson 
Mining S Lands Commissioner 
Toronto, Ontario

M. Puddester 
Schcmberg, Ontario

H. Sutherland 
Toronto, Ontario

Resident Geologist 
Timmins, Ontario
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