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BERYLLIUM TESTING AT TORRINGTON, NIW ENGLAND DISTRICT,
MW SOUTH WALES '

SUMMARY

Soil testing was carried out zround three beryllium occurrences in
the Torrington Distirict of Northern New South Wales. Auger samples were
obtained from the "B" soil horizon and vere analysed spectrographically and
by a field chemical method. Berylometer tecsting of the "A" soil horizon was
carried out at some of the "B" horizon sample localaties. Beryllium dispersion
was found to be fairly uniform in “A" and "B" horizons around Bollinger's
deposit which contains the following beryllium mincrals: boryl, phonacito,
bromecllite and milarite. However at Heffornan's deposit and Herbort's
Prospect, which contain beryl as tho only rccorded beryllium mincral, disporsion
is bost dovcloped in the "A" horizon, and it probably rosults from movemont
of discroctc particles of beryl. Anomaly contrast was low and ranged from two
to four timcs background.

INTRODUCTION

Tho incrcasing worldwidc intorest in boryllium, and tho discovery of
ncw types of berylliwe doposits, suggested that beryllium prospocting techniquos
should be tostcd under Austrelian conditions. Most of tho world's supply of
beryllium hos bosn, and still is, derived from the mincral beryl (14% Bc0)
typically found as lerge crystals in pegmetites. The mincrals beoriranditc and
phenicite, both of which contain morc than 40 BcO, have rocontly bown found
in largc tomnage, low grade deposits, bottor suited to bulk-mining techniquos
than the beryl-pegmatitc depcesite (sec Rowoy 1961). Phenacite was recognisod
by W.B. Dallwitz (1954) as onc of the main constituents of a radioactive rock
sample from Bollingcr's Doposit, ncar Torrington, Northorn Now Scuth ¥Walcs.

As Torrington is roasonably closc to Sydncy and Canberra, and beryl has been
roported from scveral localitics in the district (Rayncr, 1958), it scemed a
good locality in which to test bricfly the goochemical prospecting methods which
had bocn dovcloped cverseas.

The survey was dcsignod principally tc study tho dispersion of beryllium
around known occurrencce in tho Torringt:n District, and to compare the various
analytical mothods. It was thought that woathering of phenceito and bertrandite
might reloase beryllium in on ionic state which could result in greator
geochomical dispersion than hos beoen recorded around occurrcences containing
only boryl. Beryl is very rosistant to weathering, and sccondary dispersion by
movomont of fragmonts of the mincral might be oxpected to be found mainly in
tho uppor, or "A", szil horizon. At Torrington, the beryllium contont of the
MA" horizons was moasurcd using a berylomctor, end "BY horizon samplos woro
colloctod at tho samo localitics, The lattor semples woro analyzod in the ficld
by ¢ chemical mcthod and spectrographically in tho Burcau of Minoral Resources
laboratorios in Canborra.

The survey was carricd out in cooperation with represcniotives from thec
_ Neow South Walos Mincs Depertment, ond the Conzinc Rio Tinto of Australio Lid.

The BMR survey porty compriscd A.D. Holdene (chemist), D.O. Zimmorman
(goologist) ond M.J. Dandc (ficld assistant). It arrived at Torrington on
3rd April ond dopartod on 16th April, 1962. Tho berylomcter and oporator,
P. Macnamars, were made availablo through the ccurtesy of C.R.i. Ltd from
11th to 14th April inclusivc. Tho Now South Walcs Minos Departmont wes repro-
scnted by Do Wymn and J, Ringiss, goologists, from 3rd to 11th lpril inclusive
:nd C. Concghan and K. Bunch; chemists, from 3rd to S5th April inclusivo. Tho
Now South Wales Minos Doportmont reproscentatives provided invaluablc assistanco
in locating various doposits in the arcc ond in laying cut grids and sampling
at the various deposits oxeminecd.
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PHYSICAL CONDITIONS EXISTING IN THE TORRINGTON DISTRICT

The Torrington District is situated on the south eastern corner of a
granitic plateau known as the Mole Tableland, in the northern part cf the New
England area of New South Wales., The average elevation of the district is
between 3000 and 3500 feet above sea level. The Atlas of Australian Resources
(1953) classifies the local climate as subtropical highland with appreciable
winter rainfall, The average annual rainfall is from 30 to 40 inches and the
average temperature range from 85° maximum to 35°F minimum; frosts and light
snow may be expected between April and October.

The vegetation is classified as temperate tree savannah and temperate
woodland, Small (up to 100 yards square) open swampy areas are common through-
out the district and springs and permanent flowing water are plentiful. Slopes
in the area are usually quite gentle and streams are mostly swampy and sluggish
excopt during times of flooding. The arca is Crown Land, proclaimed as a
nineral field. ;

) The overall dense trce and grass cover, combined with the gentie slopes,
groatly slows the movement of surface water and this should have a marked
cffect on the distridbution and degrec of movement of motals and mineorals in

the near-surface soils.

Allowance should be made for the rather special physical proportics of

the Torrington District in applying the results of this investigation to othor
parts of Australia.

GENERAL GEOLOGY OF THE TORRINGTON DISTRICT

Figure 1, adapted from Carne (1911) shows the gencralized goology of
tho Torrington District. A large roof pendant of claystoncs, sandstanes and
conglomerates of Upper Palaeozoic age (Pormian?) occurs north-west of
Torrington, and this is surrounded entirely by granite of probable Uppor
Permian age. ©Small plugs and bosses of granite occur throughout the roof
pendant, indicating that the present land surface is close to the roof of the
batholith; the abundance of volatile comstituents, such as fluarine and rare
earths, and the presence of pegmatites and grcisens in the area also indicates
such a relationship.

The granite occurring throughout the area is medium to coarse grained,
commonly porphyritic, and generally orops out as large boulders and as smooth
rounded to almost flat slabs. Weathered surfaces are commonly slightly pinkish
although whon fresh the rocks are grey.

Alteration and mineralization are gencrally found near granito-sodiment
contacts, particularly where small bosses of granite intrude the sediments,
Coarse topaz, biotite and chlorite are commonly present in these areas.
Pegmatites are generally fine grained. Wolfram is probably the most common
known orc mineral in the district although tin, molybdenum, fluorine, borm,
beryllium, cerium (monazite), uranium and cobalt minerals appear to be wide-
spread in varying amounts, Sulphides are known only in a few isolated
localitios, e.gs, at Bismuth (Fig. 1).

Beryl Occurrences

Beryl was examined at the following localities: Bollinger's Deposit
(also known as Blatherarm or Red Terror), Heffernan's Deposit, Wolfram Hill,
Carter's Wolfram Deposit, the Bismuth Mine, Fielder's Hill and in the sediments
approximately one mile north of Fielder's Hill, the westorn end of Smith's
Mica Lode, and Herbert's Prospect.e Beryl is also reported to occur at the
Wild Kate Mine (Lawronce, 1961), and on a ridge half a mile south of Carter's
Wolfram Deposit. (Sce Plate 1.5
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. METHODS OF SAMPLING AND ANALYSIS

Soil Sampling

As onc of the aims of the survey was to obtain information on the
dispersion of beryllium from the known occurrences, detailed grid sampling was
used. The distance betwoen sample points was either 50 or 100 fect depending
on the site, and the grid was laid out using a tape and compass to establish
tho base line, and pace and compass for fixing sample points away from the
basc line. A total of 283 soil samples were collected from the '"B" horizon
approximately 12 inches below surface, by means of a 3" diametor soil auger.

Owing to the sluggish nature of the strcams in the area, and the results
of preliminary analyses which suggested that beryllium did not move far from
its source through the soil profile, it was decided that the time available
could be more profitably spent in exemining the soils rather than stream sedi-
ments. Berylometer tosting of a stream bed for almost half a mile dovmstream
from Heffernan's lode confirmed this decision.

Barylometer Tosting

The berylometer is adequately described in the literature (see Bowie
et al, 1960). BEricfly the instrument consists of an Sbqps gamma ray source
and a noutron detecting ratemeter, When irradiated by gamma rays boryllium
atoms omlt neutrons which are registered on the ratemeter as counts per minute
(cpm). The observed count rate is converted to concentration according to
the following formulae:

% Bed = (counts per minute — background count)
roughness factor x source strength

% Bo = (counts per minute - background count)

o roughness factor x source strength

X

25

The background count represents the number of counts per minmute derived
from cosmic sources and is measured by making a five minute count before the
Sb124 source is placed in the instrument each day.

The roughness factor is a measure of the amount of sample surface in
direct contact with thoe base of the berylometer. The following factors are
recommended -~

Soil or sand - 24
Surface with projections up to one inch high - 19
Surface with projcctions up to two inches high - 15

The base of the instrument is approximately one foot square and the
range of detection extonds dowm to zbout three inches. Thus if the berylometor
is not in direct contact with the test surface the observed percentage of
beryllium will be reduced.

Sbyo4 has a half life of 60 days, and when fully activated the source
strength is 100 millicuries. This gradually decrcases by radioactive decay
but the strength on any particular date can be calculated provided the date
when the source was fully charged is known.

Bocause of the radiation hazard, the radioactive source for the
berylometer must be carried iln a special source box, separate from the instrument
when it is not in use, e.gs, overnight or during long distance transport.
Conseoquently the following stages must be carried out each doy by the two man
operating team before work commences:-

1. Unpack and asscmble the berylometer - 3 to 5 minutes.
2, Switch on and allow to warm up - up to 5 minutes.
3. Take a background count of ncutrons due to cosmic activity
- 5 minutes.
4. Transfer tho radiocactive source from the source bod to the
borylometer - 1 minute,
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5+ Transport the instrument to the first sample locality.

6. After arriving at cach sample locality ot loast 30 seconds must
be allowed for the instrument to settle down after bumps ctc..

Te At each locality a count time of at least two minutes is
necessary to obtain a reasonably accurate analysis. If ono is
concerned with very slight variations in beryllium content a
longer count time would be desirable. In reconnaissance work
whare e is interested only in large veriations in the
beryllium content, a count timo of half a minute could be suffi-
cionts A two minute count was generally used at Torrington.

During the time the berylometer was available at Torrington, it was
possible to test about 140 soil sample sitos. At each of these a shovel was
used to smooth over the soil surface to ensure maximum contact for the
instrument. Because of the restricted range of the berylometer it tests only
the "A" soil horizon including the humic layer, whereas the soil auger samples
came from the "B" horizon at an average depth of 12" below surface.

Other material examined with the berylometer included several outcrops

to determine the beryllium background in the country rocks, mine dumps and
twelve localities in the drainage downstream from Heffernan's Deposit.

Chemical Analysis

Chemical analysis was carried out in the field. The procedure adopted
was briefly as follows. After drying and careful grinding to a fine powder
the sample was fused with ammonium fluoride following in detail the method
given by Debnam and Webb (1960) up to the preparation of the acid extraction.
At the time of the survey neither Beryllon II nor Nervanoid F were available
in Australia and curcurmin was used as the colorimetric reagent, Ethylene
diamine tetra-acetic acid and tri-ethanolamine were used as ocomplexing agents
and the system was buffered to pH = 10 with trisodium phosphate, A suitable
aliquot of the acid extract was treated with complexing agent and buffer then
curcurmin added and the colour matched immediately against standards prepared
at the same time. The wseful range was from O - 1,6 microgram Be and the
detection 1limit equivalent to 0.5 ppm Be in the original sample.

The method was not particularly satisfactory under the conditions at
Torrington. The ammonium fludride flux had to be dried before use and rapidly
absorbed moisture during the period of weighing and mixing with the sample so
that. considerable care was needed to prevent spattering in the early stages
of the fusion. Ammonium fluoride fumes are evolved during the fusion and even
in the open air present a considerable health hazard. Removal of.the last .
traces of ammonium fluoride. requires careful manipulqtion as it is thought .
that 1t is during this stage beryllium may become.fixed in the insoluble
residue leading to low results, This is considered to bo largely responsible
for the consistently low chemical. values obtained when compared with tho results
of spoctrographic annlysia. g . :

Spectrograpﬁéc Ana;ysia

The procedure adopted was onc based on the visual comparison of spectral
linc blackening rccorded photographically'against prepared. standard photographic
plates, The spoctrograph used was a Hilger large quartz littrow instrument
set to cover the wavelength range 3000 - 2300 A, The speotral lines used and
their oarreaponding dctectlon limits are as follows.- ' ,

Be 2348 - 2 ppm,: . 2650 - 50 ppm.
- Sn 2839 - 10 Ppme . -

Standard samplcs for the compariaon plate were prepared by ‘the addition of
beryl and cassiterite to'a suitable base, to give. standard series contaanlng
0, 24 5, 10, 20, 50, 100 etc. ppm. of” beryllium and tin.

<1
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Samples were arced to completion in preformed graphite electrodes at
10 amps D.C. anode excitation, and the line intensities recorded photographically
using a step weakener to give 100% and 10% transmission. This facilitates
comparison of sample and standard line blackening.

The spectrographic technique requires the minimum of sample preparation,
grinding and dehydrating at 400°C only, and gives the total metal camtent
irrespective of its mode of occurrence in the sample, It is rapid, completely
specific for the element concerned, and is a most satisfactory method of
analysis for beryllium.

GEOLOGY AND SAMPLING PATTERN

The localities of the various deposits examined are showm in Fig. 1.
BOLLINGFR'S DEPOSIT

Geology

No outcrops of the lode were visible at the time of the survey, but
Rayner (1958) describes Bollinger's deposit as a "pegmatitic and greisenous
lode", although small isolated outcrops of the typical unaltered granite of the
area occur near the mine, and particularly along Blatherarm Creek. The granite
exposures in the creeck show evidence of deep weathering.

Rayner (op. cit.) notes that the lode contains wolfram, biotite, monazite,
beryl, phenacite, bromellite, ?milarite, traces of fluorite, and secondary
uranium minerals including torbernite. Small dumps of coarse-grained biotite
riddled with beryl crystals were found west of the main shaft. Three areas
bordering Blatherarm Creck near the mine have been sluiced for tin and some
topaz was found in the alluvium.

Underground mapping by the New South Wales Geological Survey in 1955
showed the strike of the lode as 55%

Sampling Pattern

Bollinger'!s deposit was the first area sampled, mainly because it was
known to contain phenacite in addition to beryl, A base line was laid out along
the strike of the lode and centred on the main shaft, Samples were then taken
at intervals of 50 feet on traverses spaced 100 feet apart along the base line.
The site was not ideal in some respects as the mine workings, representing the
centre of mineralization, arc located in the topographically lowest part of the
gride Marecover the densc vegetation and hemce stable land surface in the area
would also be expected to restrict dispersiom.

HEFFERNAN'S DEPOSIT

Geology

Heffcrnant's wolfram deposit consists of a line of workings about 400
fect long, and striking at 25° across the crest of a low hill. Outcrops of
granite and denso siliceous rock occur near the line of lode. Carne (1911, p.58)
reports that the southern end of the workings contained "soft decomposed
micaceous rock, with vugs containing quartz, felspar and mica crystal aggregates
and occasional prisms of beryl"; this rock type was visible in the collapsed
workings at the time of the survey. Carne also noted that the bulk of the
wolfram won was from the southern end of the workings and it is interesting to
note that an inspection of the dumps also showed that beryl orystals are abun-
dant only in the central and southern part of the workings, where they are
associated with the softor rock type referred to by Carne. Quartz. prisms (rock
crystal), muscovite, biotite, felspar, wolfram (ferberite?), beryl, tourmaline,
topaz, and fluorite were found in the softcr dump material. Much of the beryl
is clear and approaches gem quality.
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Sampling Pattern

Heffernan's deposit was particularly attractive for dispersion studies
because the 'line of lode! occurs near the crest of a gently sloping hill.
Murthermore, vegotation was relatively sparse allowing rapid gridding and
sampling; beryl was abundant in some of the dumps. A grid was laid out on
50 foot centres with the measured base line corresponding to the principal slope
direction, (sce topographic scction Plate 5).

HERBERT!S PROSPECT

Herbert's prospect was discovered by Mr. W, Herbert, resident of
Torrington, in mid 1961. He sank a small pit where he had found some wolfram
and small beryl prisme at the surfaces The prospecting pit was deepened from
2'6" to 4 feet during the present survey to discover the configuration of the
beryl-bearing rock. More beryl crystals were found lying on the surface
downslope from the pit and in the soil profile exposed in the south face of
the pit.

Geology

Several large rounded outcrops of unaltered porphyritic granite are

situated close to Herbert's prospect but no outcrops of lode were found. The
"nearest known outcrop of sediments is more than a mile distant from the prospect.

Beryl apparently occurs in a flat-lying zone of siliceous altored rock onclosed
by weathered granite. The observed contacts between the two rock types are
quite sharp., Some clay and massive topaz is present with beryl.and quartz in
the altered zome. Beryl was not found outside the original pit, excopt where
it had been washed downslope along an old vehicle track. The flat zone of
altered rock may represent late stage hydrothermal alteratlon along a flat
joint plane near the roof of the batholitha

Sampling Pattcrn

A grid was laid out on 50 foot centres around the immediate area of
the prospoot. Berylometer testing was carried out and "B" harizon soil samples
were analyzed spectrographically in Canberra, The results are plotted in
Plate 8.

DISCUSSION OF RESULTS

The analytical results are summarised in Table 1, and are plotted on
Plates 2 - 8. The rosults obtained by each analytical method have been classi-
fied into various concentration ranges and then expressed as a percentage
of the total number of analyses for thc deposit in question. This facilitates
selection of background, throshold (upper limit of background), and anomalous
valucs. At Bollinger's and Heffernan's deposits thesc values for the berylometer
could be biascd towards the anomalous.side as a shortage of time demanded that
the barylometcor be used over arcas which had given anomalous rcsults by chemical
annlysis, c.ge, at Bollinger's deposit, and over probably anomalous areas, i.c.,
downslope from known beryl occurrences at Heffarnan's doposit. Despite this
bias, the percentage of anomalous berylomcter results at Herbert's prospect is
much higher than at ocither of the other two localities tested. A similar
distribution is not shown by the spectrographic results at Herbert's prospect,
and this suggests that the anomalics occur mainly in the "A" soil horizon at
this locality.

Whatover the method of analysis, the results have one featurc in common
in that thec anomalies are all of very low contrast. Most of the anomalous
rosults are from two to four times background, and several of the high results
are on samples of dump material rathor than soil. Another common feature is
that the anomalous patterns are very irregular in shape and distribution
around known beryllium occurrences; this could be caused by unequal distribution
of beryllium mincrals in the lode.



TABLE 1 -  SUMMARY OF ANALYTICAL RESULTS

(a) Chemical analysis of "B" horizon soils

o, of Percentage freguency distribution
Deposit  gaivses 1=¥ T 2 34 5+ ppn Be
Bollinger's 64 48,5 28 1545 6 2
Heffernan's T4 31 47 . 14 5 3
Bzokground Threshold Anomalous
* 1= less than 1
S5+ 5 or greater than 5

(b) Spectrographic analysis of "B" horizon soils

No. of Percentare frequency distribution
Deposit Analyses 10- 10 15-20 30 30+ ppm Be
Bollinger's 65 48 20 15.5 12.5 4
Heffernan's 188 44 30 23 2.5 0.5
Herbert's 36 56 36 g8 - -
Background Threshold Anomalous

(¢) Berylometer analysis of "A" horizon soils

No. of Percentage freguency distribution
Deposit dnalyses 21= 21-30 31-50 51+ ppm Bo
Bollinger's 42 41 45 12 2
Hoffernan's 98 33 40 20 7
Herbert's 33 12 45.5 36.5 6.
Background Threshold Anomalous

(d) Berylometcr analysis of outcrops

Deposit Averago Be background Range
Bollingor's 14.5 ppm. 12-18 ppm.
Heffernan's 16  ppm. 5=25 ppm.
Herbort's 18  ppn. 14-21 ppm.

(e) Spectrographic analysis of soil profile at Herbort's Prospect.

Sample intcrval Beryllium Tin
and depth Prm. Prm.
2 - 5 in. T 10
5 = 8 in. 10 10
8 ""11 in. 20 nodo
11=14 in. 20 10
14-17 in. 10 10
11“20 in. s . 5 ned.

: - ' 5 o L " i

Averago 12

n.d. = not dotccted
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Another feature is the difforence between results obtainod on the same
samples by the spectrographio end ohemical methods of analysis. This may be
due to incomplete extraction of beryllium during the ammonium fluoride fusion
used in the chemical method. If so these results may be worthless because
the extraction may be inconsistent. However, at Bollinger's deposit, the
anomalous areca outlined by wet analysis corresponds roughly with that outlined
by spectrographic analyses. Some of the differences in the results obtained
by the two methods may be due to the nature of the distribution of boryllium
in the samples, In all of the areas sampled, beryllium occurs in fragments
of the mincral beryl; distribution of this mineral through the soil profile,
and through a soil sample, might be quite haphazard, This situation may exist
at Hoffernan's deposit where the only recorded beryllium mineral is beryl.
However, at Bollinger's deposit, several beryllium minerals are known to oocur
in addition to beryl. Weathei'ing of these minerals may releasc BeO or Bo
into the soil profile, in which case thare would be a much greater chance of
the beryllium becoming fairly evenly distributed through the profile.

Another Intoresting feature is that at Bollinger's deposit analyses
by all threc methods revealed anomalous areas which are practically coincident.
This implies that the dispersion pattern is roughly the same in the "A" and "B"
soil horizons, which could be due to beryllium being present in a more mobile
state than usual (see preceding paragraph).

: The haphazard patterns and the low contrast of the beryllium anomalies
suggest that a closely spaced grid pattern would be necessary in prospecting
for beryllium in virgin areas: Moreover, in reconnaissance prospecting, even

a2 small anomaly may be worth checking.

The results obtained at the individual deposits are disocussed in turn
below.

~11lingor's Deposit

The principal anomalous area is spread asymmetrically around uac mine
workingss The anomalous patterns in the "B" horizon are elongated in the
direction of the strike of the lode whereas the berylometer anomaly ("A"
horizon) is elongate slightly across the strike. Of the grid samples tho
highest results were obtained on a sample collected at the eastern end of the
mine dumpe. A berylometer test on one of the dumps west of the main shaft
recorded one percent Bes Most of the measurements on the western dumps ranged
between 700 and 1800 ppm Be, whereas the dumps east of the shaft were of muoch
lower grade and contain betwecn 60 and 450 ppm Be, A small anomaly is outlined
in the extreme south west corner of the grid by chemical analysis but it was
12t confirmed by spectrographic analysis. However berylometer analysis shows
a slight high in this area and it warrants checking in any future work on
the district,. ,

The tin content of the "B" horizon samples was determined concurrently
with beryllium by the spectrographic method, and the results are plotted in
Plate 4. They show an anomalous area along the strike of the lode and marginal
to the beryllium anomaly found in the centre of the grid, The tin distribution
together with the old tin workings suggest a stanniferous zone surrounding
Bollinger's lode. Thus tin may be useful as an indicator metal in gceochemical
prospecting in this area.

Heffernan's Deposit

The anomalous areas are outlined in Plates 5, 6 and 7. The principal
anomalous areas arc located around the cantral and southorn poartiomns of the
workings on the line of lode. The berylometer also revealed a highly anomalous
area in the alluvium along the crock north wast of the workings. However this
anomaly may be artificial as numcrous crystals of quartz, topaz and beryl were
found near the present surface of the alluvium bordering the ocrecky it is
thought that this material was transported from the mine dumps to the ereck for
washing and screening during scarches for gemss The distribution of the
threshold and anomalous values determined by berylometer downslope from tho
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central and southern parts of the line of lode show a broad and relatively
even dispersion pattern which is considered to be due to the movement of
particles of beryl in the "A" horizon. The anomaly patterns detcrmined
spectrographically are more scattcered, but show little dispersion of beryllium
away from the main lode. Chemical analyses of samples from Heffernan's deposit
are incomplete but those available show some anomalies which do not correspond
to anomalies found by spectrographic analysis. Berylometer analyses along

the creek downstream from the grid areca (see inset - Plate 5) show that there
is practically no dispersion downstrcam. Borylometer analyscs were made an all
of the minc dumps along the line of lode. They showed that the central partion
is richest in beryllium and that the northern group of workings contain little
more than background quantities of beryllium. The highest value of 4100 ppm
Be was reccorded a fow feet south of the sample locality containing 2450 ppm
(see Plate 5). '

The tin content of the samples from Heffernan's deposit was determined
spectrographically but the results show no dircct relation to the beryllium
distribution in the area, Most of the area sampled showed less than 10 ppm of
tin.

Herbert!s Prospect

The spectrographic analyses show a low level of beryllium in the "B"
horizon at Herbert's prospect, in contrast to the berylometer results which
show anomalous values over much of the area tested, including downslope from
the pits, This difference is also shown in the results obtained on soil
samples from the south face of the pit (Table 1 (e)). At the surface immediately
adjacent to the pit the berylometer gave a reading of 200 ppm Be and beryl
crystals (excluded from soil profile samples) could be scen at the surface and
in the upper soil profile. ' Yet the soil sample at 12" immediately below the site
of the high berylometer reading gave only 15 ppm Be and the average value for
the soil profile from 2" to 20" ‘was 12 ppm Be. It is apparent that while the
berylometer readily detects the beryl near the surface these crystals are not
relecasing beryllium to the surrounding soil either by mechanical or chemical
weathering. Comsequently soil samples show little or no evidence of tho
prosence of beryl unless one or more of these relatively coarse orystals are
included by chance in the samples.

_ In detail the frequency distri’ou‘l:im of the’ Speotrographic reaults at
Herbert'!s Prospect is bimodal with modes of 5 and 10 ppm Be so that values of
20 and 15 ppm can be regarded as anomalouss However these valucs are
extraordinarily small in relatian to the obvious abundance of beryls

Under the climatic and topographic conditions at Herbert!s Prospect
it can be stated that dispersim from beryl mineralization is negligible in
the residual soil and only occurs by surface wash from outcropping sources.
The berylometer results suggest that there may be several as yet undiscovered
occurrences nearby which are similar to the one which has been tested by

pitting.

CONCLUSIONS AND RECOMMENDATIONS
1. Beryllium dispersion is more wniform, and it may be more extensive,
around complex beryllium deposits, i.ce., thosc which contain complex
Be minerals in ad.d.ition to beryl.

2, Dispersion in soils around beryll:u.um ocourrences oontai.ning mainly
beryl ocours mainly in the “A" soil horizm.

3+ The threec methods of axmlysis for beryllium in soils, v:.z., chemical,
spectrographic and 'berylometor, all revealed beryllium anomalies in the
vicinity of beryllium occurrences.s The chemical method was not satis-
factary and could not be rcconrnfmded without further trialse The
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spectrographic technique is simple, rapid and reliable but requires
that samples be sent tc a central laboratory for analysis, Because
of the gcochemical behaviour of beryl, sampling errcr could be
significant where small samples are collected, as is usual for
spectrographic analysis. The berylometer has the advantage of .
analysing a large sample (approximately 12" x 12" x 3") in situ,
and thus it is not greatly affected by irregular distribution of
beryllium in soils as small particles of beryl. '

4, Beryllium anomalies in the Torrington District are of low contrast
and values scldom exceed two to four times background values.
Primary and dispersion haloes are limited, and a closely spaced
grid (centres less than 200 feet apart) is necessary to locate thems

5. Soil sampling of the "A" horizon should be carried out at localities
in the Torrington District which have already been tested by
berylometer, These samples should be analysed spectrographically
to provide a direct comparison with the berylometcr results already
obtained.
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