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1. Iptreductiop,

This report follows in sequence the following prelimimary
reports dated 14th July, 1954; J. Paredis Upper Lisxd Placer Holdings
No. 1, J. Paradis Upper liard Placer Holdings No, 2, and J. Hradil Upper
Liard Placer Holdings. This report represents a more detailed systematic
quantitative study of the mineral content of the clastic detritals briefly
descrided in the properties ocusidered in the above-mentioned reports.
The ntheé of sempling the deposits, the system of classifiocation of
detrital grains and the results of the microsoopic examimation of the
nineralogy of the sediments 1s included in this report. Caleculations
on quantities of Titanium, Venadium and Chromium based on speotrographic
apalyses are included 1a this veport.




A systematic sampling programme was oarried out across the
full extent of the following five placer leases on the west bank of the
Liard River immediately north of the Liard Bridge at Mile Post 642
Alaska Highway, namely J, Paradis, Theriault, Frawe, Anderson and J,
Hredil lesses (sse NES/JP/D1). The total area covered was 5 miles more
or less in length and 1,000' more or less in breadth.

Representative sampling was carried out across the full
extent of the above-mentioned area to a depth of 6' by Mr. Peter B, Jones,
Geologist. Mr. Peter B, Jones, with the assistance of local help,
conducted a field sampling programme which took approximately two weeks.

The following procedure was adopted as standardi-

Distances were taped along the river bank between posts 1 and
2 of each claim. In all cases, the number 2 post of a claim coincides with
the number 1 post of the adjoining claim. As far as the configuration of
the river would permit, taping was carried ocut in contimous streight lines
along compass bearings, btut as a check, the bearing of the direction of
taping was noted at 200 foot intervals. Along the line of taping, 5 pits
were marked out for axquvatim at regular intervals throughout each claim,
including pits merked out at the mumber 1 or number 2 posts. From eack of
thess points, lines of two further pits at 500 foot intervals were marked
out perpendicular to the river bank, Except vhere these points lie on the
gravel flats, 511 the pits are situated within 5 feet of the points marked,

Deviations from standard procedure of lay out occur in the
Paradis claim, where 6 lines of pits were laid out, and in the Frame and
Anderson clains, vhen their common boundary is not marked., In the latter
case, pites were marked out at regular intervals bdetwesn the number 1 post




o o
of the Frame claim and the number 2 post of the Anderson claim, Map
NES/JP/M2 included with this report gives the location of points of
sanpling, |

Pits were dug to a depth of 6 feet, amptwhmwafera.nd/or
oaving in of the walls made this impoesible. In each pit, a vertical
channel sample was cut from ome wall, 6 fest in length, 3 inches wide
end 3 inches deep. The samples were sach mixed thoroughly and quartered
three times to reduce the bulk., On completion of the sampling, samples
containing gravel vers pas=ad through 1" mesh screening and all samples
reiuced to & standard volums,

The following system of indexing was followed:-

The olaims were each given an index letter, P, T, F and K,
representing Paradis, Theriault, Freme and Hredil mMiwly. It should
be noted that the index lstter F covers bdoth Frame and Anderson claims,
¥Within each claim, pits were numbered off northwards from the number 1
pout, and given letters A, B or C according to whether they were sero,
500 feet, or 1,000 fest from the river bank., The system is illustrated
in diagram HES/JP/D2 inoluded with this report.

A complete set of bagged samples is held on file and in the
event of any further work, the following information should be noted,

The mmber of times of quartering is indioated by the figure following

the "Q" on the semple bag. Similarly, depth of gravel in inches is given
by the figure following the letter "G", Presence of water in the pit is
denoted by "W", All depths given were measured from the top of the channel
sampled, and not from ground level, since in most cases there is a thick~-
ness of up to 12 inches of rotting vegetation, All pits were marked by
posts or trees suitably blazed, carrying the index figures and flagged
with & length of red tape.




o
During the course of the work, small stakes maried with a strip of yellow
tape were placed at 1,000 foot intervals northwards from sach number
1 post. |

By careful mixing and quartering of the above-described
individual semples, five representative compound samples were obtained,
namely HC, AC, ¥¢, 7C, PC (see Disgram NES/JF/D2) representing leases
Hradil, Anderson, Freme, Therisult and Paradis respectively. (Note: the
individual samples left from laboratory analysis and kept on file remain
representative of the points of sampling). Each oompound sample is
representative of the full extent of its partioular lease to a depth of
6'. To compensate grid distortation on a sharp angular bend of the Liard
River in the Freme lease (see Map NES/JP/M2) wean sampling was carried out
to ensure accurate representstion soross this particular lease.

Five oompound samples representative of sach of the five placer
mnsaumuamthuanwmmwmmwhmwaeW
in the laborateories of the University of Chicago. The laboratory work
vas conducted and supervised by Dr. John D. Godfrey and the results of
this work are included with this report.




Iaboratory analysis of field compound samples was made at the
University of Chicago by Dr. John D, Godfrey. Assistance in mechaniosl
separation and sise greding was given by Mr. P, Harrison, Sedimentary
Petrologist. Assistance in winersl-mioroscopic determinations was given
by Dr. Y, Baskin and ¥Mr, N, H, Subr, Fconomic Petrologist, Assistance
in separetion of hesvy and magnetic fractions was given by Dr. Y. Baskin
and G, K, Csamangke, Geologist. Tabular mmmsry of resulis obtained ia
this work is included in this Report. Spectrographic anslysis for & mumber -
of elements and minerals has been carried out on heavy residues from the
compound gamples by Dr. Oiva Joensuu,

Compound samples AC, FC, W', FC and 7C were placed separately
in a "Ro-Tap' mechanical shaker (containing six sieves) for tem mimites per
sample, The following six size gredes were separated for each sample:

Greater than 0,991 «covoo Grede O
0991 = 0,01 sovevsosces Grade 1
00701 « 0817 sesessccsss Grade 2
0e817= 04246 sveveccesse Grade
0e246 = 0,074 socececsses Grade 4
Less than 0,074 .esceesse Grade 5

Thirty to 35 grms, of each of che six samples were weighed and
placed in & vial and corked, The corked samples were used for further
determinations. (A list of weights of each sample and the weight percentage
of eech fraction is given in Table No. 9.)




Grade fractions (one to four inclusive) separated from compound
sample HC vwere examined under a microscops for content of heavy mm. The
results of this determination are shown in Table ¥o. 1. Crains of each
mineral present were counted and the figures given represent proportional
abundance of minerals present by volume. The figures demonstrate a certain
wniformity of mineral content through the four grade frasctions. Hovever,
grade 4 exhibits the presence of the greatest nurber of minerals. Following
this result, the grade 4 fraction of esch compound sample was exanined in a
ginilar marmer under a micromcops. The figures obtained by grain counts are
illustrated in Table Ho. 2. This table illustretes & uniformity of mineral
content through the five compound samples (that is across the extent of the
five leases under examination; which agrees with the results of qualitative
work submitted in the preliminery reports). Ome maried variable is the
opaque (ilmenite ?) content of compound sample FC.

(c) Separation of Heavy and Magnotic Fraetions.

The grade 4 fractions of each of the compound samples AC, FC,
HC, PC and 7C were separated into three groups of different densities by
means of heavy liquids. The following was the basis of heavy liguid separw
ations

leos than 2.9 density - density A eveo. Light Minerals

Density 2.9 = 349 - density B

esees Hoavy Minerals

Density greater than 3.9 - density ¢
The weight of "heavies" and weight of "lighta" for each compound sample were
estinated and from these values the parcentage by weight of "heavies" of the
grade 4 fraction for each compound sample was caloulatod (see Table No. 3).




",

Sheilar heavy liguid separstions were carried out for all four
grede sizos and for all five compound ssmples. The percentage by weight of
grade 4 "heavies® contained in the originel samples was computed and the
results are given in Tables 4 and 5 of this report, Teble 4 demonstrates
that the greatest percontage weight velues for B & C "heavies" are contained
in the Grede 4 fraction.

FPurther differentiation of “heavies" was carried out by magnetic
neans. Since magnetic minerals appeer to be confined to the density ¢ group,
the heavy residues from the Grade 4 fractions of each of the compound sanmples
were first separated into density groups B and 0. Hagnetic minerals were then
separated from the density group C fraction by placing & magnet on paper in
brushing contact with the mineral greins. From the results, weight percente
ages of nonemagnetic and magnetie "heavics" in the density C group were
obtained. (@ee Tables Nos. 6 and 7).

In order to derive more representative results by weight another
analysis was made of the grade 4 fraction using 200 grms. of samples AC, FC,
HC, PC and 7C. These samples were passed through the 'Roe-Tap' machine and
weight porcenteges of fractions were caloulated. By heavy liquid separation
wolghts of B "heavies® and C "heavies® were obtained. Magnetic separation of
the ¢ "heavies" was carricd out but this timeo tho magnet and paper were not |
allowed to come into contact with the detrital grains. On this basis less
magnetic material (o.g. agzregate grains) was separated from the more megnetic
materinl {e.g. ilmenite, chromite, etc.)s Results of this analysis are shown
in Table Fo. 8. (Hote in samples 7C only sufficient meterial was available
for spectrographic analysis)e




Representative samples ware processed from tho heavy residucs
for spectrographic examination. In his cetimations for Titenium, Vanadium,
and Chromivm, Dr. Oiva Joensun found percentages to be consistent. through
the compound samples. In estimating lbs/ton, average values have, therefore,
bean used. {ses Teble No. 14). Values obtained in analysis for further
elements (e.ge Gold, Platimum, Zirconium, Ytirium, lenthanum) are submitted
in a supplement of thls report.




e
Se Discussion of Quantitative Results.
The resulis of nmineral coumts would indicate that mineral

alundanee is fairly oconasistent through the gredes examined and also across
the aerial extent of the deposits sampled. |

The heavy mineral content of the Grade 4 size is considered
to be mﬁmmt&ﬁw of the compound samples. Using compound sample HC as
a type sample, the Grade 4 sime was found to contoin 7% of the total
magnetics (see Table No. 10). This percentage value was used in deriving
valucs for 1bs/ton of megnoties in the compound samples.

Since sonme variation ocours beiween quantities dexrived by
mioroscope and spectrograph, results obtained by the latter method are
considered more reliable. Initially, smaller amounts of sample (30-35 grms)
were separated for mieroscopic exmmination and heavy and magnetic separw
ations were made. A second series of cxperiments was condueted using larger
smounts of compound sample (200 grms. )« This second series of rosults is
more representative (in view of the larger amounts used) and should receive
preference over the 30«35 grm. sample resulis.

A summary of estimations based on both serics of experiments
is shown in Tables 11, 12, 17 and l4.

In Table 14, calculations of lbs per ton of Titaniun, Vanadium
and Chromiwn are mades. In Table 15, figures for conversion to lbe per yard
are given.

Kote: The significance of the two methods of magn,tic separation used (in
contact with and ocut of contact with the mineral grains) must await
further spectrogrophic analysis to ascertain whether or not thoir is
a chemical wniformity through both separated fractions.

A coxrection has not been made at this sitage for any heavy residue
which may be c:ntained in aggregate grains of the Grade C size and
which could be extractod by crushing.
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AFPENDIX




Greater than 0.991

0.951
0. 701

L

-

Cedl7 =

0.246

Ga701
C.417
0s246
04074

loss than 0.074

Andalusite
8illimanite
Kyanite
Biotite
Hornblende
Pyroxene
Opague
Hagnetite
Rutile
Garnet
Honazite
Zircon

Spinel

Grade C.
Grade 1.
Grade Z.
Grade 3.
Grade 4. Tvler Screons
Grade 5. uniies - 8.
Grade 1 Crade 2 Crade 3  Grade 4
- - - ?
20 15 15 15
5 10 15 10
20 15 20 20
30 35 35 25
4 3 4 6
- - - 2
15 10 10 15
? - - 7
- - - 3




of. Grode 4 of each Dand Namples

&C ¢ HC 0 0
Motite 15 15 15 10 15
Hownblonde 15 15 b iy 10 5
Pyvoxene 20 25 2 20 20
opaque (Tlmenite) 30 5° 25 40 25
“mgnetite 5 3 6 4 3
Garnet 10 5 15 10 4
Autile 2 1 2 try ?
Sphens - - - -
Hionagi te - - - - -
Adroon - - % ¥ -
Spinel - 5 3 5 6
Topag 1

541lireni te 2




AC

HC

14

less than 2.9 density - density A

m&t’ 209 - 3.9 - dmﬂit’ B
Dengity greater then 3.9 - density C

Separation of Density (B & ¢)

Total Wt, Wt. of Wt. of % Heavies
of Sieve Heavies. Lights. of Fract.
Fraction.
10.4 0.316 10,02 3.03
11.6 0.171 - 11.38 1.53
9.3 0.274 8.92 3.12
10.9 0.240 10,62 2.20
11.4 0.306 11.09 2.9

Pract.Wt.
% of Total

Sample,

30.
39
27
3
32




Fregtios.
Qrade 1.

Grade 2,
Grade 3,
Grade 4,

AC
0.9
0.7
1.9
3.03

1.2

1.05
1.15
1.53

1.40
1.72
2,50
J.12

44

1.32
1.18
1.78
2,20

™
1.82
.70
2,20
2,96,




AC

HC

% Heavies in

Fraction. Wt.Heavies, Wt., Lights. Wi, Retained.
Praction.
Grade 1. 0.016, 1.68 1.7 0.94
Grade 2, 0.029. 3.T8 3.8 0.76
Grade 3, 0.118. 6.04 6.2 1.9
Grade 4, 0.316. 10,02 10.4 303
Grade 1. 0,011 0.89 0.9 1,2
Grade 2, 0.023 2.18 2.2 1.05
Grade 3, 0.047 4.01 3.9 1.15
Grade 4, 0.177 11.38 11.6 1.53
Grade 1. 0.026 1.82 1.8 1.40
Grade 2. 0.073 4.18 4.2 1.72
Grade 3. 0.166 6.45 6.6 2,50
Grade 4, 0.274 8.9 9.3 3.12
Grade 1. 0.020 1.65 1.6 1.32
Grade 2, 0.0%6 3.02 3.0 1.18
Grade 3. 0.104 5.68 5.8 1.78
Grade 4. C.240 10.62 10.9 2,20
Grade 1. 0.040 2,17 2.2 1.82
Grade 2. 0.052 3.01 3.0 1,70
Grade 3. 0.086 3.79 3.9 2.20
Grade 4. 0,306 11.09 11.4 2.96
* * *

* Weights recorded checked to within 3.7% -~ maximum variatiom.
(0.5 - 1.0% approx. average variatienm,)




AC

HC

TC

0.0075
0.0023

0,0102
0.0036
0.0036

0.0390,
0,0387.




Jable Ho, T,

Weight Percentages of Density B & C Heavies and Weight
Percentages of Non-Magnetic and Magnetic Fractions of
Density C Heavies for 5 Compound Samples Grade 4 Fraction,

Wt., of
Density B % Renarks.
& C Heavies.
Aﬂ 0.316 3'03 0.0075 0.072 - b Loﬂtv
¥C 2.1717 1.53 0.0023 0,020 - - Very Small.
HC 0.274 .12 0.0102 0.110 0.0390, 0.42
Pe 00240 2.20 Qom - 000387 0036
TC 0.306 2.96 0.0036 0,032 - - Very Small,

Note: Weight Percent:ges given with reference to fraction weight.




a 8 8 8 &

Wt.
Fragtion
53.0
5.8
61.5
T1.7
70.0

W4, Density Wt., Density Wt, Mag.
Z. B, Heavies %2 O, Heavies % IPrsstion %
26.5 1.122 - 0.132 0.25 0,071 0.134
42.9 - - 0.111 0.13 0,060 0.070
30.75  1.837 - 0.138 0,22 0.109 0.T7
38.85 2,261 - 0.306 0.38 0.1%  0.193

35.0

- b

-

-




Wt, of Compound
Sample

%4.1 grs.

29.5 grs.

35.9 gra.

28.5 grs.

35.5 gxs.

GRATE.




Grade 0
Grade 1
Grade 2
Grade 3
Grade 4
Grade 5

Wt, % of
Total Semple

19

12
19
27
17

1.02
‘AW Total

ROTE: Grades 1 to 4 inclusive based
on Hicroscopic examination.
Grades O and B eatimated,.

Remarie

3T total
Megnetie




Ssmple AC 30 5 1.35 3.64
Sample FC 39 3 0.81 2,20
Sample HC 27 6 1.62 4.34
Sample PC 38 4 1.08 2.90
Sample TC 32 3 0.81 2,20

SAVERAGE . 3,60

NOTE: Eatimations mede on the basis
of migroscopic examination.
(30-35 grm. samples).




g

a

(By magnetic separation from 30-35 gm,
» samples - magnet in contact).

Total W, of

1.05 8T8.
1.04 grs.
0.10 grs.

Pexcentsge

Magnetics

in Ssmple
3.10%
3.656

0.286

Aversge -~ 2,34% for
Thres gamples.




AC

HC

TC

(By Magnetic Separation from 200 gram. Samples -
Magnetic in contact)

Wt. % Semple. % Mag. in % Mag. in

Fraction of Total Sample.
Total Sample,

26.5 0,039 .10

42.9 0.03%0 0.08

30.7 0,054% 0.15

8.8 0.0749 0.20

Lack of Data < no oaloulatiom,

Average. 0.13%%

Note - above figures are bhased on Grade 4 size and the aspumption
that this grade size in each compound sample contains 3Th of the
total magnetics.




TABIE No,M4.

Cal tion

~

Minerals and Elements in lbs, per t

(The ‘term 'ton' means a short ton, namely 2,000 1bs.)

Speetrographic Analyses,

Titanium (710,) - 26 - S5%.

(200 grm. sample baais)

Yanadium (Vz%) - 0. %,

Chromium (°“2°3) - 0.%%
Sample imantities % Combined % Combined % Combined
Titanium Vansdium Chromium
AC 0.1% Magnetics 0,002 - 0,0050 0.,0003 0.0003%
1bs./ton 0.04 - 0,100 0.0060 0.0060
FC 0.08% Magnetics 0.0016 - 0,004 0.00024 0.00024
1bs./ton 0.032 - 0,080 0.0048 0.0048
HC 0.15% ragnotics 0,00%0 « 0,0075 0.00045 0.00045%
1bs,/ton 0,060 = 0,15 0,0090 0.0090
1bs./ton 0.08 - 0,200 0.0120 0.0120
TC 0.05% Magneties 0.001 - 0,0025 0,0001% 0.00015
(30-35 gr.basis) lbs/ton. 0.02 - 0,050 0.0030 0.0030




TABLE BO.15.

100 grs. Sample. Uncompactad. Compacted.

(ces) (ces)
AC | 67 62
P i} T2
HC 67 61
PC ! €5
¢ ™ 64

Average volume of five compacted samples
(100 grm. sample) = 65 ccs.

On this basis, 1 ocu, yard = 1.3 tons,
r
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