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AGE DETE

ZIRCON FROM GRAWITIC ROCKS OF

FRTTTR TS AT A
THe KENORA ARSA, OTTARTO

A method of recoverin
granite samples is described. The major equipment incle
udes a disc-pulverizer, Haulltain Superpanner, and Franz

sodynamic separator.

The zircon ages were determined by the lead:alpha
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method. A description of scintillation alpha cou
of zircon samples is given along with a brief outline
of the method of colorimetric: trace lead analysis. Re=-

sults are given for an X-ray:alpha method of age deter-

mination of zircon which proved unsuccessful.

The lead:alpha ages of threse accessory zircons
were found to be 771 million years, 369 million years,
and 1707 million years, indicating at least two wide~

ly separated periods of granite intrusion in the arez.
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INTRODUCTION

Age determination of radiocactive minerals has achieved

e

a position of some respect and promises to provide solutions

to many geological problems, particularly oproblesms of the

Precambrian.

The lead:salpha method has been used with success to date
zircon. The purpose of the present work was to improve methods
of recovering accessory zircon from granitic rocks and to det=-

ermine the lead:alpha ages of the zircons collected.

A Haultain Superpanner was used to concentrate the neavy
accessory minerals. Following this, a Franz isodynamic separ-

ators heavy liguids, and acid treatment were used to recover

the zircon.

A scintillation counter was used to determine the alpha
activity of the zircon samples. Lead analyses were done by
& chemical colorimetric*meﬁhbd. Ages were also determined by
an X-ray:alpha nethod to f£ind how they compared to the lead:

alpha ages.
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DATING IGNEQGUS ROCKS FROM THETIR ACCESSORY MINERALS

According to Larsen and Phair (1954) the minerals of
moderate to high radiocactivity in order of decreasing abund-
ance in igneous rocks are: zircon, allanite, nmonazite, Xeno=
time, thorite, pyrochlore, and uraninite. Zircon, sphene,
and apatite have been used by Larsen, Keevil, and Harrison,
(1952) to date granitic rocks with the lead:alpha method.
Zireon gave the most consistently good results. Sphene and
apatite gave erratic values with sphene ages tending to be
very highs, probably due to primary lead content. Apatite

has very low radiocactivity.

Zircon averages less than 100 ppm. in most igneous rocks
but occasionally it is much wore abundant. It is more conmmon
in granites than in basic rocks and also coﬁtains proporiion-
ately more radioactive elements. The average zircon gontains
about equal amounts by weight of uranium and thorium, but in

some specimens either uranium or thorium is abnormally high.

The lead method is one of the earliest to be applied to
age determination of minerals. It is based on the natural
disintegration of U238,UR35, and ™%, into the stable lead

206, szov, and Pb208. If nothing has been added

isotopes Pb
or removed from a system in equilibrium and the amount of
parent and daughter elements is known together with the rate

£ decay of the parent, the age of the system can be ecaleculated.

Innumerable age determinations have been made with the
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lead method but many of them have been shown to be valueless
due to selective leaching by ground waters or primary lead
content in the mineral, Zireon is highly resistant to chem=
ical change unless badly metamict. Measurements on young, in-
active zircons have indicatgd that primary lead is negligible.
Abnormally high ages have not been obtained from zircon, which
is further evidence of low primary lead content. Apparently the
closely=packed zircon structure prohibits the entrance of lead
ions during erystallization. Thus the basic requirements of the

method seem to be satisfied by the properties of zireon.

The lead:alpha method used by Larsen et al (1952) is a
variation of the lead method. It is'rapid and relatively simple,
requiring onlj an alpha count and a lead analysis on the zircon.
The age is given by:

.t = ¢ Po where t 2= age in millions of years
[~

¢ = a constant varying from

2660 (U only) to 1990(Th only)

Pb ® lead content in ppme
o< 2 alpha activity in

alphas / mg. / hr.

Most zirecons have been found to have fheir radiocactivity
due largely to uranium. Larsen gives ¢ = 2480 as an average
value for zircon. Even a large error in the assumed Th/U ratio

however, results in a relatively small error in the calculated

a,ge.



RECOVERY OF ACCESSORY ZIRCON

One of the major problems of dating rocks from their
accessory mineral content is that of recovering a sufficient
quantity of material with which to work. The task is laborious
because comparatively large rock samples ére required. The
method outlined below was designed to speed recovery of heavy

accessory minerals and differs sowmewhat from standard procedures,

The samples described were all from the Kenora area of
northwestern Ontario (fige 1). They consisted of granites and

granodiorites ranging in size from 20 to 50 lbs. nominal weight.
Crushing and Grinding

A laboratory jaw crusher was used to resduce the sample to
about 1/4 inch maximum diameter. The sample was then passed
through a disc-grinder (Braun Pulverizer) set to reduce the
material to 100U percent minus 65 mesh. One pass through the
disc-grinder was sufficient. Further reduction resulted in too
much fine material ie. minus 325 mesh, which was difficult %o

work with in the final stages of separation.

Generally, material coarser than plus 150 mesh contains

little free zirecon and grinding would be more effective with

a 150 mesh screen in closed circuit with the pulverizer, the

coarse material being returned for further grinding.
Heavy Mineral Concentration

Heavy liquids and to some extent flotation are usually
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used to separate the large bulk of waste material from the
relatively minor amount of heavy constituents, However, the
use of heavy liquids in guantity is slow, expensive, and not
particularly efficient. The method used largely eliminates

heavy Liquid separations.

The Haultain Superpanner was developed by Prof. H.4.Te.
Haultain 6f the University of Toronto for laboratory rasearch
on gold ores. This device provides a rapid means of recovering
the heavy mineral fraction from large rock samples. With a
little practice more than 99 percent of the original sample

can be discarded in one operation.

The ground sample was screeneg through a nest of Tyler
standard sieves to obitain +100, +150, 4200, and =200 mesh
fractions. These screen fractions are kept separate through
the entire concentrating procedure. iach screen fraction was
panned separately starting with +200 mesh which was found %o
be the coarsest size that may be sxpected to contain a signif-
icant amount of zircon. If zircon is abundant in this fraction
the +150 mesh material is panned next., The coarser the zircons
recovered the better, bacause in the final stages a certain
amount of hand picking is usually necessary. If examination of
the +200 fraction shows a scarcity of zircon the =200 mesh

gize must be panned.

It was usually convenient to take two separate fractions

from the Superpanner "tip" concentrate: one "high grade”



fraction (No.l concentrate) at the extreme tip, and a second
(No.2 concentrate) immediately behind this. Depending on the
heavy mineral constituents of the individual’rock, zircon 1is
more abundant in one or other of the concentrates. For example,

>

usually the zircon is abundant in ths Wo.l conceantrate but if

the granite is high in sulphides this concentrate will be

largely sulphides.

Magnetite was readily rewmoved during the panning operation.
A strong permanent magnet covered with a sheet of paper was
passed over the tip just before removing the concentrates. If
magnetite is not removed here it causes trouble when the conc-
entrates are dried, coating the grains with rusty oxide and
sticking them together. Magnetite will also clog the Franz

isodynamic separator if it is too abundant.
Magnetic Separation

After drying, the concentrates were passed through a
Franz separator. With the inclined feed attachment the separator
was set with a forward tilt of 30°, a side tilt of 70, and
a current of 0.2 amps. in the electromagnet. The sample was
run through twice at this setting and the procedure repeated,
inereasing the current in 0.2 amp. increments up to 1.0 amp.
A large part of the magnetic minerals including most of the
sphene was removed at this point and the current was then
raised to 1.8 amps. (full current). Side tilt was reduced.
to 59 and then to 3%, ALl magnetic fractions had to be examined

under the microscope. At 3° the zirecon usually began to appear



in quantity in the magnetic fraction. Zircon apparently
becomes more magnetic with increasing uranium content {Webber,

Hurley, and Fairairn, 1956).
Heavy Liquids

The No.2 concentrates were put through a bromoform sep-
aration to eliminate light minerals which usually contaminate
this fraction. The "sink" was examined carefully and if zircon
was present the fraction was added to the corresponding No.l
concentrate, Ii the "sink" did not contain zircon it was dis-

carded.

Clerici solution was used for the final separation. The
specific gravity of zircon ranges from 3.9 to 5.0, due partly
to composition but mainly to the degree of metamictness (Holland
and Gottfried, 1955). The sink consisted mainly of zircon and
sulphides; apatite floated. The =200 mesh concentrate was
screened through a 325 mesh sieve and only the +325 fraction

separated with Clerici solution.

The zircon~-sulphide concentrates were treated with a hots
strong solution of nitric acid. This dissolved tue sulphides.
The few impurities left were hand-picked under the micro-
SGOpe. The acid treatment also served to remove surface lead
contamihation. Pyrite becomes magnetic after heating for a

few minutes above 450°C and may be removed with a hand wagnet.

This method was not used however, because the zircon was %o

be X=rayed and there was the possibility of thermal annealing



of the zircon structurse. It is important that the zircon conc-=
entrate be as pure as possible., Larsen notes that pyrite may

econtain as much as 100 ppw. of lead.

Separation of grains finer than 325 mesh by settling in
Clericéi solution is not practical. The viscosity of the solution
makes the process extremely slow and the resulting separations
are poor. Zircon is often abundant in this fine material and
would be well worth recovering. Acid treatment appears to be
the most feasible method. Howevers hot, strong acids must be
used for considerable peribds and the effect on zircon is not
known. A sample of Ceylon gem zircon treated.with 1:1 aqua regila
at 80°C for l/2 hour showed a negligible change in determined
age {Gottfried, Senftls, and Waring, 1956). Probably only badly

metamict zircon would be much affected.
Zircon Concentrates

Table 1 deseribes briefly the rocks from which the zircon

came and the amount of zircon recovered from each.

The final concentrates were largely whole zircon crystals.
It appears that the crystals were swall enough so that even
the violent grinding action of the pulverizer merely "popped!

then free from enclosing mineral grains,.

Most zircons collected were brown to reddish brown. Bire-

fringence was considerably lower than normal probably because
of their metamict condition which was substantiated by X-ray

photographs. Zoning was noted in ecrysitals from each sample
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and was not characteristic of any one sample.

Table 1
Sample Description and Amount of Zircon Recovered

Locality and Description . Wt. of Sample Wt. of Zircon

Mennin Lakes, Ont.- medium 50 1b. 650 mg.
grained biotite granite.

Slightly altered texture. :

Tail Bay, Atikwa Lake, Ont. 48 1b. trace
= coarse grained biotite

granite. Fresh texture.

Populus Lake, Ont.- coarse 35 1lb. 90 wge

grained biotite granite.
Fresh texture.

+Dryberry Lakes; Ont.{older) 20 1b. 65 mge
= fine to.medium grained

gneissic biotite grano-

diorite. Altered texture.

*Dryberry Lake, Ont.(younger) 20 1b. | trace
= coarse, pink, pegmatitic
granlte. Fresh texture.

+Supplied by Mr. S.N., Watowichy, Falconbrldge Nickel IMines Ltd.,
Kenora, Ontario. ,

The Dryberry Lake granodiorite yielded two distinet wvar-
jeties of zircon, one brown and cloudy, the other clear and
colorless. They were about equally abundant but separation was
not attempted due to limited time and the small amount of

material available,

Thin sections from several of the rock samples were exau-
ined. A single thin section is not a reliable indicator of the
amount of zircon oceurring in a rock. Brief descriptions of

the thin sections are given below,
Mennin Lake, Onte = Biotite granite
Orthoclase, the predominant feldspar, has strongly sericitized

and kaolinized cores with fresher rims. A small amount of plagio-
¢lase and fresh-looking microcline are present. Quartz is fractured



and shows wavy extinction. Grain boundaries of feldspars and
quartz are not sharp. A few swall patches of ragged biotite,
muscovite, and finely recrystallized quartz and feldspar occur,.
Accessory minerals include apatite, epidote, clinozoisite,
sphene, and magnetite. Pleochroic haloes are common in biotite
and most are caused by sphene., Onlyfone zircon crystal was
identified.
Tail Bay, Atikwa fake, Ont. - Biotite granite

Orthoclase has kaolinized cores with fresh rims. Plagio=
clase is altered similarly but is less abundant. Microcline is
fresh. Quartz is abundant in large clear grains commonly show-
ing wavy extinction. Accessory minerals include biotite, musc-
ovite, epidote, sphene, apatite, magnetite, and hematite. Pleo=
chroic haloes occur in biotite but the mineral causing them
was not identified. Zircon was not seen.
Populus iske, Ont. = Biotite granite

Orthoclase and plagioclase are sitrongly sericitized and
kaolinized. Quartz is abundant, occurring in large grains and
granular masses. Accessory minerals include biotite, muscovite,
epidote, magnetite, and hemwatite. Three tiny zircon crystals

enclosed by biotite were noted.

11
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RADIOACTIVITY MEASUREMENTS

The alpha activity of the zircon samples was measured
with a seintillation counter. The method was similar to that

proposed by Kulp, Holland, and Volchok (1952) for a thin sourcs.

The electronic eqguipment has been described by Turnock
(1956). The method of mounting the sample is shown in £ig.2.
The sémpie tray was a sheet of plastic with a cirele inscribed
on it about one inch larger in diameter than the sensitive face
of the photomultiplier tube. The inscribed area was smeared with
a very light film of silicone’fluid, the sample tray welghed,
and the finely ground sample (~325 mesh) spread on with the aid
of a camels hair brush. Excess material was shaken off, the little
powder which had fallen outside the inscribed circle was trimmed,
and the sample plus tray was weighed. Samples ground in prepars-
ation for counting were allowed to stand for at least a week
before the alpha count was taken to allow the sample to app=-

roach equilibrium with respect to radon and thoron.

A remarkably even distribution of grains can be obtained
with concentrations as low as 0.3 mg./omz. The work of XKulp
et al (1952) shows that for samples well down in the thin
source range (<1l.0 mg./cm?), the counting rate is proportional
to sample thickness ie., essentially all alpha particles are

able to escape from within the source,

Az activated ZnS was used as a scintillator. The face of

the photomultiplief tube was smeared with a light film of gil=-



13

Pl\otomu”iplier
tube

“ Ply WOOA

-

\__
VF)IQSth

SOmFlC tray

i \ N N
Sample Holder
inscribed
~ circle
1_.. - T:0 CMe e .._.

Sam Ple Tray

Fig‘ 2

SAMPLE MOUNT FOR THIN SOURCE
ALPHA COUNTING




icone fluid, the powdered ZnS{Ag) sprinkled on, and the excess
shaken off. The photomultiplier tube and sample holder are cne
closed in a iight-tight container and the whole placed in a

lead=block castle. Sample changing was done in darkness because
ZnS(Ag) has a ceriain amount of phosphorescence after exposure
to strong light. After about 8 hours in the dark this phosphor-

escence becomes negligible (XKulp et al 1952),

Voltage on the photomultiplier tube was kept low so that
tube noise would be at a minimume. The variation in counting rate
and background with tube voltage is shown in fige3e With the
present equipment a 757%F volt potential was used on the tube
with an awplification of about 40. A trigger level of 20 volts
was used to minimize low energy background noise and still keep
the counting rate relatively high. This level was above some of
the lower energy‘alpha varticles and thus they would not count.
However, because all samples are comsidered to be in equilibrium
énd the trigger level remained the same for both the standard
and the unknown samples, this is not important. The background

was about 20 counts per hour and remained fairly constant,

The source was considered to be an "infinite® plane. The
photomultiplier tube was as close as possible to the source ie.
less than 1 mm.; thus the number of alpha particles impinging on

" the tube face from the outer edge of the sample was negligible.
Calculation of the alpha emission of a sample from the source
geometry was not pfactical so0 the instrument was calibrated with
an analyzed sample of the same grain size. The strength of the

calibrating souice is not of firste-order importance but should
be kept near the range expected in the unknown samples. With

the sample arrangement used, the same proportion of the total

14
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particles emitted from the sample will be counted regardless
of its strength. Because the alpha particle energies of both
the U and Th series are similar, the source may contain either

one or vboth of these elements.

The analyzed sample supplied by the Department of Mines,
Ottawa, was a monazite containing 6.12% Th, and 0.12% U. The

total alpha activity of this source wmay be calculated as follows:

T=aln 2 = 0,693 where T = half-life of parent
A A
A = decay constant of parent
for U238 % & 0,693 = 06693
T 4,498 x L0%ears

1.54 x W0~0yegpg-1

for The92 Z\ = 0.693 = 0695
T 1.39 x 1019 ears

= 4,98 x 10~llyears~l

Thus UR38 decays 1.54 x 10=10 = 3,09 times as fast as Th25%,
‘ 4,98 x Lo-11l

There are 6 alpha emissions in the ThR9% geries and 8
alpha emissions in the U238 geries. Therefore, for alpha act-
ivity the Th232 equivalent of U8 is,

6 = _1_ = 0.243 Ta®92
8 3409 .

Por alpha activity, the equivalent U298 in the standard
sample is,

06243 X 6.12 4 0,12

= 1065%
eU% = 2,75 x 10~% 1 (Gottfried, Senftle, and Waring,1956)
where U equivalent uranium

I = alpha activity in alphas/mg./hr.
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For the analyzed sample:
| Iz _eU%

. 2775 x 1074
2.75 x 107%

6000 alphas/mg./hr.

The sample was prepared for counting as described above,
Wto of sample tray + silicone film = 38,.70144 Sle
Wteof sample tray + silicone film + sample = 38,74150 g
Wt. of sample = 38,74150 = 38.70144 = 40,06 ng.

Area of Sample = 38.52 cm?

Wt. of sample/cm® = 40.06 = 1.040 mg./cm?
38652

24 hour count on sample = 628670 counts
24 hour count on background = 495 counts
Corrected count = 628670 = 495 = 628175 counts

Counts/hr. = 628175 = 26173 c/hr.
24

Sensitive area of phototube = 17:95 cm?

Counts/cm? of tube area = 26173 = 1458 c/cmg/hr.
17,95

1 cu?d of sample weighs 1.040 mg.

Counts/mg./hr. = 1458 = 1402 c/mg./hr.
1.040

Total alpha emission from the sample = 6000 alphas/mg./hr.
6000 = k x 1402

k= 6000 = 4,28
1405

The factor k can now be used to correct the observed counts/

mg./hr. from an unknown sample to total alpha enission in alphas/
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Counting data are given in table 2,

Table 2

Alpha Activity of the Zircon Samples

Iocality Amount Observed Corrected Value
nggéggfl (c/me./hr.) (alphas/mg. /hr. )
Mennin Zake, Ont. 1.034 39484 | 170.5
Populus iake, Ont. 0,312 88.49 3787
Dryberry iake, Ont. 0.801 42.50 181.9
*Renfrew Co. Ont. 0,295 ' 876 28,9
*¥13traw" zircon L.047 46,48 19849

*Additional samples from the Mineralogy Museums; University of Man.

The probable statistical counting error was about_z% for
these counts. Counting time should be extended to reduce this
to less than 1%. Counts on separately mounted samples of the
same material agreed within 3.5%. The percentage error in the
standard sample used for calibration is not known but should

be very small.
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LEAD ANALYSIS

A colorimetric method described by Sandell (L950) was
used for trace analysis for lead in the zircons. The accuracy
of the method is claimed to be comparable to that of spectiro-

chemical analysis.

Zircon, being highly refractory and chemically resistant,
was difficult to disintegrate. Borax was the only common flux
active enough to break up zircon completely with one fusing.
About 1.5 grams of borax was required for each 50 milligrawms of
zircon. The borax was fused in platinum, cooled, and the finely
powdered(zircon placed on top. Fusion was continued until the
mass was transparent which took about 1/2 hour. The fused mass
was stirred occasionally with a platinum wire to hasten disint-

egration.

The melt was dissolved by warming with L:5 HCL and lead
was extracted from the solution at pH 9 with .01% (weight/volume)

dithizgone in CClé.

Final determination of lead was done with .001l% dithizone
in 0014, the transmittance was wmeasured with a Coleman Spectro-
photometer at a wavelengtn of 525 millimicrons. The reading
was couwpared to a standard curve obitained under the same cond-
itions (fige.4). If conditions are duplicated precisely and
the transmittance measured in the proper range {40 to 70%),
reproducibility is excellent. A blank must be run through the

entire nrocedure to find the amount of lead contributed by
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reagents and apparatus. Table 3 lists the results of

analyses.

Table 3

Lead Analyses of the Zircon Samples

Locality

Mennin Iake, Ont.
Populus Iake, Ont.
Dryberry Iake, Ont.
Renfrew Co. Ont,

"Straw" zircon

Wte of Sample ¥ Pb found
(gm. ) - blank corr'n
0.,0619 4.0 4 0.3
00405 5.1 + 0.3
0.0362 564 #+ 0.3
0.1416 1e4l 4 0.3
061534 560 4 063

the lead

21

Pb content

( PO )

6446
12549
149.2
9.96
19.6

hd

hd

I+ |+

1+

4e9
7e4
8e3
2e L
200
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CAICUTATION OF AGE

Ages greater than 500 million years obtained from the
equation t = ¢ Pb should be correcte& for UR90 content. URSO
o<
makes up 1/139 of the total uranium and because it decays more

rapidly than U3 the age will be reduced by the correction.

The corrected age is given by: t =2 t{ = ;é;ktlz_ (Keevil, 1939)

where t; is the uncorrected lead:alpha age. k is ,ca,lc'ulated. from ”
the following relation:

X = 1,953 x 1030 .4 1,624 x 103l mu/u
1 4 0334 Th/U

For a Th/U ratio of 1, k = 1.58 x 1010, This value of k
was used in correcting the ages shown in table 4.
Table 4

Ages of the Zircon Samples

Locality ~ alpha activity Pb content Pb:Xage Corrected
(e<'s/mg./hr.) {ppm. ) (yrs.) _ {(yrs.)
Mennin iake, Ont. 17045 64.6 940x108 869x106
Populus Iake, Ont. 37867 12549 825x10% 771x106
Dryberry Iake, Ont. 18149 149.2 2034x10% 1707x108
Renfrew Co. Ont. 8.0 9,906  855xL0°% 797x10°
nStraw zircon 198.9 19.6 244%105 -
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ZIRCON AGES FROM RADIATION DAMAGE TO THE STRUCTURE

The methods and data of Holland and Gottfried (1955) were

used to find how the age values couwpared to those obtained

with the leadsalpha method.

Briefly, the basis of the method is that if the total
radiation dosage received by the zircon can be determined, and
the present rate of irradiation is known, then the age can be
calculated. Holland's work relates the radiation dosage received
to the unit cell dimensions which are changed by diSplécement
of the atoms. A variation of this method gives the radiation
dosage as a function of the change in reflection angle of the
(112) planes in the zircon (Hurley and Fairbairn 1953) . An
important requirement is that the rate of annealing of the
structure must have been zero or otherwise counstant. Indications
are that only alpha irradiation is important, 8 and ¥ activity

contributing negligibly to disordering the atoms.

The total radiation dosage is related to the present alpha

activity and to the time elapsed since irradiation began bys

7
£ =4 |8 (F o 1) 4 T30 (™Mb - 1) + 64 (et - 1)
- 8>\U+ 7 >\A¢U+ 6¢A7h

139
vhere f = total number of alpha disintegrations
A = present alpha activity in alphas/mg./year
Ao, AacoArh = decay constants of yR38, yRsd, andThR32

¢

1 = age of sample in years

present ratio of Th to U in the sample
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Theoretically then, an alpha count on a zircon sample
olus determination of the total radiation dosage from the
unit cell dimensions allows solution of tne above equation
for t, the age of the sample. Holland considers tnat with his
grapns cg 8ives a more accuraté value of 4 than the aq dimension.
He suspscted that in tune suite of Ceylon gem zirecons Ifrom waich

..

his data were obtainsd, the a_  dimension had besn sli
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<

attected by thermal annealinge.

Using the curves of fig.h, the wvalue for i can be fcund

Th/U = 1 when the true value
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than 1.0% in the determined age. Table 5 gives the ages obitained
ed

from the zircons studied, assuming a Th/U ratio of L.

Table 5

Azss of the Zircon samples from X-ray Data
, o , Corrected
Locality cn (&) ¢ from Co Bp (&) ¢ from a, Pbiocage
Mennin Lake, Ont. 6,01l 660 = 10% 6,604 200 x 10° 889 x 106
Populus Lake, Ont. 5.992 100 x 109 6.821 390 x= 10° w71 x 106
/‘ il
Dryberry Lake,Ont. 5,992 200 x= 10° 6.631 1040 = 10° 1707 = 10°
Reufrew Co., Oabt. 5.0395 570 x 108 6.6113 1230 = 108 707 = 100
"Straw' zircon 5,992 160 x= 100 6,809 410 x 108 244 x 106

Ixcept for the Mennin Lake zircon the ages calculated from
C, are lower than those from the corresponding a, dimension, but

the results are erratics

The three accessory zircons gave values far below the
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leadsalpha ages. There Is little doubt that they have suffersd

some thermal annealing. This difficulty would be expected with

£,

most Precambrian zircons and so limits the usefulness of the

o

method. However, even though the values are incompatible with

the lead:alpha ages, they do suggest the occurrence of thermal
effects as late as the lesozoic which were greait enough to come
&S o

Levely anneal the zgircon structure.

Lo
foud

Dating zircon by radiation damage to its struchure is not
yet considered to yield reliable ages but work is continuing and

Holland believes the results are promising.



CONCIL.USIONS

For age determination of accessory zircon, a 50 pound
rock éamyle snould be collected if feasible, but there was a
reasonable possibility of obtaining enough zircon from as
Little as 20 pounds of granite. With practice, recovery of

the zircon took less than 3 man-days.

Approximately 50 to 100 milligrams of zircon was necesss=
ary for an age determination using the methods described.
About 30 milligrams was needed for an alpha countvbut the
controlling factor was the lead content of the zircon. The
sample should contain at least 4 micrograms of iead for acc-

urate colorimetric determination.

The age of the Renfrew Coe.y Onte. zircoa (855 million
years'unoorreoted for U355) coupares Ffavorably with the 9200
million years (also uncorrected) obtained by Larsen et al

(1952) for zircon from the same locality.

The leadsalpha ages of accessory zircons Tfrom the Kenora
area indicates at least two widely separated periods ofwgran—
itic intrusion. Ages as young as 771 million years and 869
million years were previously unsuspected but other age deter=-
minations are not recorded for the area. The nearest localities
for which published data are available are the Hﬁron claim
pegmatites, Winnipeg River, Manitoba, with an aﬁerage Pb207/9b206
age of 2550 willion vears, and a pegmatite at the Silverleaf
Mine, Manitoba, with an A@O/Kéo age of 2550 million years {Wilson,

Russell, and Farquhar, 1956).



The lead:alpha age of 1707 million years obtained for

the zircon from the Dryberry Lake granodiorite unfortunately

w

probably represents a composite age due to the two varietie

of zircon which were present.
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