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RECORDS 1952/90

JINTRODUCTION.

An enquliry has come from the Kelbourne University
Ore-Dressing Laboratory concerning the mineraslogy. of ores
from Nos., 1 ané 2 orebocdies at Rye Park., IMr, X. S. Blaskett,
Principal Research Officer at the Laboratory, hzs done

- treatment tests on ore from the No. 1 orebody, but is

vncertaln as to whether the sauple invostigated is typlcal

of the ore ss a whole.

Sulliven and Dallwitz (1952) suggested that scheelite

. is more abundent than wolfram in the ore, but Mr., Blaskett
found that the principal tungsten mineral is wolfram; evidence

for this was obtained during ore treatment teﬂts, and was
confirmed by mmneragraphid WOIK,

Accnrding to the geologlcal roport fluorite is
stated to be abundent, but very little fluorite wa° found

Ain the ore treated in the Laboratory,

As the bulk of the ore at Rye Park is in the No. 2.
orebody, the question has arisen whether this-oret ispiedio

appreciably different from the sample tested.

Differences in-mineral assocation,- grain*aize, etc.,

‘\may be very important in ore treatmont.

The following report describes in a general way what

is known at present about the minerals and problems in which

Mr. Blaskett is interested,

XMode of occurrence of ore,

As stated by Sullivan and Dallwitz (loc, cit,) the
ore occurs as sub-horizontal sheets interbedded with éscitie

. voleanic rocks. Nineralization is of the skarn type, =nd

has been brought about by an intrusicn of granite, which is

greisenized and heavily silicified in places. . It is not

possible to state as yet the criginal nature of the heds

- now conteining the ore, but it is tentatively suggested
. that they were calcareous tuffs. In the vieinity of the

granite the ore~bearing beds have been converted to

- pyroxene hornfels and subordinate pyroxenc-gsrnet hornfelses,
. These rocks are {ar more extensivs than are the paysble ore-
" - hodies themselves and generally contain little or no tungsten
minerglization: the payable ore is found where the host

hornfelses have been metasomatically converted to hornblende~

- and magnetite-bearing rocks, or to biotite-bearing rocks;
- other verients, including plagioclastic and epidetice typef
. oceur in lesser quantity, and also contain peyable tungsten
- minerslization. The plagioclastic.type 1s very abundant
“ . in the open cut (No.l -orebody).

In some places conversion of the pvroxene and

.3 >pyrox9ne-garnot hornfelses to hornblende- snd magnetite-bearing
.-  rocks has been complete over widths of 10 feet or more, but
' generally remnants of the hornfelses are Interspersed through
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-rjfffthe'hornblende-magnetite rocks; this applies particularly
.- %o the No. 2 orebody.
~ ore 18 largely confined to a central zone within the bed,

In this orebody, slso, the best

the upper snd lower parts being pyroxene and pyroxene-garnet

"' . hornfelses with a low scheelite content; these hornfelses
" carry narrow runs of metasomatic hornblendic and biotitic

rocks which geneérally have a higher tungsten content than

-each of

~Li section
of abunéa

nearest 5 percent.;
" ‘been recorded,

;f-_‘the pyroxene host rock (Sﬁe’ €l glides 8/81'3" and{18/92'8")0
p : Jdneral composition of the ore.

The following lists show the mineral compositions of
s 51 thin sections of the ore and the assoclated

. .. pyroxene and pyroxene-garnet hornfelses. For each thin

the minersls have been placed in their relative order
nce as assessed visually., . Volume percentages of

- magnetlite and fluorite have been estimated visually to the
percentages of less than 5 have not

(a) Rocksg from No, 1 Orebody,

'. £-RoPo9‘

* RePel7

" Slide No, Logation
“R.P.1 Open cut
.-.'Ropoé ". '"
R.P.3 "o
.iRo§;15' ”. ."
- 22/29 At 29' in
S i D0D0H022_
Dump
CUR.PLL woo
¢ R.P.12 "
. R.P.13 "
R.P.14 "
" R.P.16 "
11

: Tt 1s not claimed that these 12 specimens are
. representative of the ore. Some of the specimens from the
. dump may represent rocks from outside the No. 1l orebody as

| calcite, wolfram,

. clase, grossularite garnet, apatite,
‘~.scheeii

M1ger§ls Present,

Plagioclase, muscovite, scheellte,
green biotiée, wolfram, apatite,
grossularite garnet.

Plagioclasé green blotite, scheelits,
magnetite (57), wolfram, apatite,
grossularite, muscovite,

Green biotite, wolfram, apatite,
scheelite, fluorite.

Plagioclase, scheellte, quartz, green
biotite, apatite, sericite, wolfram,
grossularite garget,_epido e.

Quartz, green biotite, apatite, scheelite
Brown biotite, plagioclase, muscovite,
apatite, fluorite, chlorite, Wourmaline,
Magnetite (504), green biotite, plagio-

te.

Brown blotlte, plagioblase,‘apatite,
fluorite, muscovite, gzircon.

Quartz, epidote, green biotite,
andraditey calcite, chlorite,

Fluorite (35%), quartz, magnetite (15%),
hornblende, pyroxene, limonilte.

Plagioclase, epidote, magnetite(10%),
green bioti%e, sericlite, apatite%
muscovite, scheelite, grossularite.

Plagioélase, brown biotite, sericite,
muscovite, epldote chlori%e, apatite,
scheellte, magneti%e, zireon, :
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delimited in the plans snd sectionsy this is so hecause

the 0ld workings penetratec¢ below the No. 1 orebody, and

so the exact source of some of the material studied is not
knovwn, lurthermore, the open cut i1s near the esstern limit of
the orebody, and so the material available for study from that
source may be by no mesns representative of the orebody os a

" whole, Slide Nc. 22/29 is probably the best guide as to the
nature of the ore nearer the granitp contact,

From the above lists the following order of abundance

"of minerals in the ore is indicated:

'":Plagiociase, green blotite, apatite, scheslite, quartz,

muscovite, magnetite, brown biotite, epidote, wolfram, fluorite,
sericite, grossularite garnet, chlorite, calcite, hornblende,
sndredite gsrnet, pyroxene, llmonite, zircon, tourmsline.

For the reasons stated above, very little reliance

"+ .can be placed on this corder, In Eny case, most of the

specimens secticned were ¢f the richer ore, end so we have
the quite mislesding position that schpeli%e in the sections

. 1s more 2bundant than magnetite and quartz, for example,

Furthermore, in the ore used for treatment tests in the
Orc-dressing T.atorstory, wolfram was found to be more plentiful

" than scheelite, whereas the reverse holds inthe thin sectionsgy .

obviously the estimate from thin sections is less reliable

" then that from a bulk sauple., Agaln, it 1is considered that,

because the ore tested was tasken only from near the eastern

1limit of the orebody, it may not be: truly representative of
" the whole orebody., - In the case of the No, 2 crebody, it was
+ . found that the minerslogical constitutlion of the ore in

tersected
by drilling was far from constanty similsr varlations can be

aexpectod in the No. 1 orebody. '
(b) Rocks_froum. the vicinity of No, 1 Orebody.

The following rocks are more or less closely associated

with the No. .1l orpbody% and mayitin fact, be considered as less
i .

richly minerslized portions of Such rocks will undoubtedly
be. included 1n the mill feed, and so their mineralogy is of some

-importance,
S1i1de No, LOCﬁtiog, . Minergls Present,

R.P.5 | Above No, 1 PerXene, fluorite (10%), epidote, quartz.

orebody, 20°%S "
of open-cut,

'R.P.10  Dump - Pyroxene, fluorite (20%), andradite gar-
- . © net, quartz, magnetite,
R.P.18 e Fluorite (40%), quartg, pyroxene,
R ' - magnetite (15%3, epidoée, oalcite,

B ‘ ' scheelite, hematite., = :
"‘HR.P.1911 Costean, ‘ Quartzz ‘magnetite (25%), hornblende,
T 608 of - scheelite, green biotite, R

: ' open cut, _ »
. RiP.20 " Pyroxene, gquartz, magnetite (S%),
o : fluorite, epidote. L : ,
" 2/9 . At 91 4in D.D.H.2 . Fluorite (55¢), hornblende,
: " 20'F of No. 1 quartz, magnetite (57), epldote.

Orebody as out-
‘lined& cross-sections,

2/16'6" At 16'6" in D,D.IL.2 Fluorite (457)5 horntlende,

12' E of No. 1 Ore- magnetite (15%), quartz,
body as oullined in epidote, scheel;te, sphene,
‘cross-sections. . o



" no scheelite in the slide do
1% in the hand-specimen; this 135 of ¢ourse, generally to

, :;(c) §Qg5§_igom No._2 orebody,

- 4 -

. 5l1de No. Location. Miperals Present.

L 2/27 At 27' in D.D,H.2, . Slide shows two distinct

10'* § of Ne. 1 Ore- portions: -

body as outlined in * - (&) Fluorite (457), pyroxene,

cross-sections. quartz, magnetite (57),

~ hornblende, epidote,
scheelite.

(b) Quartz, fluorite (30f '

hornblende, wmagnetite 215%),
scheellte,

The most striking feature of these rocks is the

" abundance of fluorite; otherwise they are similar to many of

the rocks found in the No, 2 orebody. kost of those showing
nevertheless, show traces of o«

te expected in the hornblende- and magnetite-bearing hornfelses, -

“The follbwing slides represent rocks from within

.. the No. 2 orebody as Gelinested on the plans snd sections,

Slide ILocation | Minerals pPresent.
2/87 . At 47 In quartz, hornblende, magnetite (10%),
O DD, H.2 scheellte, {luorite, epidote,
© . 2/48 At 48' in .Plagioclese, magnetite ( 25¢), hornblende,
 DuDJH.2 ‘quartz, mericite, scheelite, calcite,
. - chlori&e, wolfrsm, apatite, epidote.
~ 2/53 &t 53' in Hornblende, quartz, magnetite (1 %)y
- D.D.H.2. © fluerite (15%), epidote, scheelite,
'2/57 At 57! in - Siderite, quertz, calcite, chalcedony,
“7" D.DIH.2 . pyrite, fluorites :
.2/60 At 60t in - Apatite, green biotite, sericite, plaglo-
D.D.H.2 . clase, qusrtz, magnetite (5%), scheelite,
Grenite wolfram, pyrite _ '
contact.
.'-3/42'2" At 4212 Scericite, bhrown biotite, epidote,
i in D.D.He3 - (clinozoisite), vlagioclase, quartz

-s1derite, scheelite, apatite, allanite.

in D,D.,H.5 (incl. chlorite), wolfram, scheelite, .
. grossularite garnet, plagioclase,
fluorite, calcite.

5/558 51 At 555 Quartz, magnetite (20%), green biotite

;5.5760'10“ At 60'10" Plagioclase, apatite, scheelite, wolfram,

in D.D,H.5 chlorite, quartz, sericite, lousoxene,
-~ pyrite, brown biotite, calecite, sphene,

”7¥$y}é7110 At 110* in . Slide shows two distinct portions:

‘D.D.H.8 - (a) Pyroxene fluotite (10%), magnetite (5%),
' andradite garnet, quartz, cslcite,
hernhlende.

(b) Calcite, guartz, hornblende, pyroxene,
- epldote, magnetite, scheeli%e. '

{*lfl8/115 At 115' in Pyroxene, fluotite (35¢), quartz,

D.D.H.8 wagnetite (5%), andradite garnet, epidote,
. © hornblende, scheelite. . o ‘

" 0"8/120 At 120' in  Pyroxens, fluotite (5§), epidote,’

" D.D.H.8. quartz, magnetite, calolte. _



slide Location
';_8/1°9'3" At 129'3" 4n

D.D.H.8.

f8/12956" bt 12916" 4n

U D H {)

f18/103'2" At 10372" in

D.D.H.18,

. 18/103=A" At 103'8" in

D.D.H,18

~ f[;18/105'6" it 10f'6" in

D. HQJA. 1é)

. 18/107'6M At 10716Y 1n

D.D.H.18

. 2071016 At 10L6" in

D.D.H, 20

. 20/104' At 1040 in

D.D.H, 20,

120/104'9" At 104190

in D.D.H,20

21766 At 66% in

D.D.H, 21;

low-grade part

- of orebody.

'39/46 6pt 14611 in
- D.D.H., 32,

inerals Present,

Hornblende, epldote , magnetite (15&),
quartz, scheelite, fluorite, pyrite,
apn*ita.

Horntlende, enidote, mesnetite (107),
scheelite, quartz, pyrite, apatite.

Plarjoclafe, gericite, scheelite,
grossularite gsinet, wolfram, apatLte,
chlorite, wagnetite,

Plagioclase, green biotlte, grossularite
garnet, serlclte, scheelite, apatite,
wo¢fram, quartz, magnetite, pyrite,
tourmaline.

Green blotite, qchprﬂto, grosqularite,
gernet, wolfrawm, apatite, sphene,

Quartz, green biotite, magnetite (10%),
grossularite garnet, scoheelite, apatite,
hﬁrnblondrA«wollram, tericites

Hornblende, magnetite (39%), scheellte,

‘celcite, quartz,

Tnidote nagnntite (25 )y greon blotite,
plagioclase, scheelita, hornblende
fluorite, apatite, wolfram, groasuiarite
garnet, sphene,

Plagloclase, greon biotite, choelite,
fluorite, magnntjte, apabite, onricite,
chlorite, grossularite ‘garnet,

¥Fluorite (?5‘), pyroxene, magnetlte(20%),
quartz, hornblende, epidote, scheelite

n
~ O ¢

Pyroynne, magnetite (54), fluorite (9%4),
opidote, hornblende, scheelite.

. The rocks listed below occur close to the No. 2
orebodysy thelr tungsten content is generzlly considerably

lower than that of the

hornblendic snd biotitlc rocks, and _'

- may be nil,” Similar rocks occur cormmonly as partially
" .metesomstized residug witirin the orebody

and form a

substantial pro-portion of it; scme of %hoae have slready -

- ‘teen.listed unger (c), viz. 8/110&, 8/115, 8/120, ?1/66
‘“and 32/4601n, -

le de_No, »LOCHtiOQ
. 2/37 At 27! in D.D.

Ll..;’ n"ﬁ*_l_m.w': ‘B..a.

H. 23 Pvroxcne, andiredite garnet,

7' above No, 2 ° fluorite (10%), quartz, epidotp,
orebody as outlined- magnetite. ‘
in cross-sections.

'8/63 4t 63' in D.D.

30! above No.
orehody

; f&78-4" At 7614v in

H,8, Pyroxene, andrasdite garnet,
2 fluorite (5%), quartz, calclte,
hornblpnde, magnotite, hematite.

Quartz, perXone magnetlite (15%),

D.D.H.E, 20' above - "Fluori te (15%) , hornolenue,

No. 2 orebody

epldote, allanite,
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, B/81L13m 4t B1'3v 4n Quertz, fluorite (357), hornblende,
‘ DD, KB, magnetite (10%), scheelite, epidote.
17* above
No. 2 ore=
body.

8/92'3% At 92'3” in  DPyroxene, andradite garmet, fluorite (5%),
D.D.H.G, magnetite, quartr, hornblende, scheelite.
9t above No.2
orebody,

11/62 At 62 in Pyroxene, andredite garnet, magnetite

‘ D.D.H, 11, (5%), fluorite (5¢), epidote, hornblende.
17 shove No.?
nrebody.

. 1B/9248* at 92'8" in  Quartz, magnetite (257), fluorite (20%),
“ D.D,H,18, hornblende, epidote, ﬁaﬁeelitm.
4% above No.2
orebody.

. 18/111'2% At 111'2" in Pyroxene, epldote, grossularite garnet,
D.D.H. 18, andradite garnet, fluorite (5%), guartz
116" below hornblende, magnetite, sphene, allanite.
No. 2 orebody

. 33/97'10% &% 57'10% in Pyroxene, fluorite (5¢), magnetite,
D.D.H. 33, 9' quartz, epldote, scheelite, hornblende,
above Ho., 2 oglcite.
orebody.

Combining the information provided by the 31 slides
listed under (c) and (d), the following order of abundance
of minerals 1s indicated:

Quartz, magnetite, fluorite, scheelite, hornblende, pyroxene,
epldote, plagloclase, green biotite, mpatite, andradite
garnet, sericite, grossularite garnet ealci%a, welfram,
pyrite, chlorite, siderite, brwwnvhim%it@ sphene, chalcedony,
allani%ﬁ, laucoxene, hematite, and tourmaline.

With certain important reservations this list is
congidered to give an aspprovisiately idea of the relative
XQL%&Q&EEE abund ance of the various minerals In the No. 2
orebody. These reservations are as follows:

1e In selecting specimens of ore for sectioning, the
general practice was to take those which were richer than
aversge in scheelites this was done mainly for the purpose
of studying what were the most favourable indicators

the most common agsociates of scheelite in the higher
grades of ore. <This meens, of course, that scheelite

and wolfram occupy positions in the list much higher than
those that they should in reality ocecupy.

2e Pyroxene and the two garnets are probably more

abundant than indicated above; 1t is considered that the
pyroxene and pyroxene-garnet hornfrls are somewhat inasdequately
repregsented in the sectlons studied., The pyroxene, indicentally,
i1g probably an iron-rich dlopside,

The following minersls have aslso been observed in hand-
specimens of the ore, but were not specifically noted in the
gections studled:

(a) Pyrrhotite, Thies minersl is very plentiful in places,
particulerly in pyroxene hornfels; some sections of
massive pyrrhotite were noted.

(b) ¥olybdenlite; present In grenite as well as in ore.

(¢) Chaleopyrite

(¢) Blende (very ?am)
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Although neither the specimeﬁs from the No. 1
orebody nor those from No., 2 orehody - and esvecially the

. former - ¢sn be regarded as sabisfactorily representing
. the two orebodies, this study has shown that there is a
- marked difference between them in percentage mineralogical

composition., The most striking difference is the greater .
abundance of plagioclase and biotite in %the No. 1 or@bodyg
the higher tungsten coantent of this orebody is conetdered
to be due to the factors responsible for this general

-differance in mineralogy, Wolfram has not been observed
;. 1in any thin section that does not contain green biotite

or brown blotite, or chlorite; ' however, not every rock
- which contains blotlte cor chlorite contains wolfran for

in some cases all of the wolfram has been metasomatically
replaced by scheelite, ' :

The higher grade and different: percéntage

minereal composition of the No. 1 orebody may be due to one

or both of the following factors: :

1., The composition of the original rock may have been

such as to make it more reactive to metasomstizing solutions;

‘ '2. As the ore-bed is somewhat nearer the top of the grenite

cupola, higher concentrations of at least certain of the

volatiles and mineralizers, including tungsten-bearing
flulds, would probably heve been present there,. These

~solutions would bhave brought about metasomatic chenges, which,

although essentially similer to those observed in the No. 2
orebody, may have been different in degree.

'}"Eerceniﬁges of magnetite and fluorite in No, 2 orebody,

Mr., J. Ward, of the Bureau of liineral Resources,

" has determined the specific gravities of 10 specimens of
.- ore and pyroxene hornfels from the No. 2 orebody.  The
‘. flgures obtalned ranged from 3.3 to 3.9, and the mean

vy figure was 3.59. ' T :

‘Taking into account all of the rocks listed under

(c) and (Qd) above, it was found that the average volume.

percentages of Tluorite and magnetite were 7 and 9, -
respectively; the corresponding weight percentages are

S 6(.,2) and 13(.1). In making these calculations rocks
' @ontalning megnetite and fluorite in quantitiles estimated
" 'at less than 5 percent. by volume were considered as
:, . -carrying 2 percent, of those minerals, The volume
S nercenteoges of both fluorite and of megnetite ranged from
~.. nil to 39, 0f the 31 rocks examined 18 carried 5 percent,
) or more of magnetite (by volume); 13, 10 percent, or morej
v 9, 15 percent., or more; and 6, 20 percent. or more,

- There is more fluorite in the No. 2 orebody than
in the Vo, l.- It is comparatively rare as an assoclate

.of biotite, which is relatively abundant in the No. 1

orebody, more common in association with hcrnblende, and
nost coamon with pyroxene; the latter two minerals are

‘more plentiful in the Ko. 2 orebody than in Npoe Lo

rainsize of the scheelita,

The observed grain-size range for acheelite 1s about
0.03 mm, to 1.2 nu, In some of the ore, scheellte occurs
as sggregates of very fine grains, generally with remnants
‘of wolfram embecdded in them, The grainsize oi wmost of the
scheelite lies within the range 0.1 to 0.3 nm., but a fair
number of grains measuring about 0,3 to 0.5 mm. was also

~observed,
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angnipgge of _the ore,

There appears to be no slignificant difference in
grein-size between the rocks of the No. 1 orebody and ‘those

of No, 2 orebody. . However, 1%t is extremely difficult to

aggess the average grain-size of the ore, In individual
specimens the observed frein-size ranges from less than -

0.1 mm, to 1 or 2 mm,, and the average grain-size- in different
specimens rsnges between similar limits.

It is estimated that the average grain-size of the
ore as a whole is of the order of 0.3 to.0.5 mm., and it
probably lies nearer. the lower of these limits,

BelatiVG abundance of scheelite and wolfram.

When inspecting the open cut (No. 1 orebody) the
general Impression formed is that scheelite 1s much rore
plentiful than wolfram; the same applies for thin sections
of the ore and for rich specimens of ore estimated to contain
20 to 50 percent., or more, W03, However, as stated
previously in. this report, the Oredressing Laboratory found

" that wolfram was more abundent than scheelite in the sanple

tested; therefore; the more subjective and statistically

" less asccurste estimates can be {:’t:Lsc:oum:e:d}1 sand it. cen be
s

taken as reasonably certain that wolfram the dominant
tungsten minersl in at least the eastern part of the Wo. 1
Orebody. The presence of wolfram has been shown to be
inseparable from that of biotite or chlorite, and as these
two minerals are less abundant in the No. 2 orebody than in
the No. 1, the observed predominance of scheelite over

“ ~‘wolfrnm in the No. 2 orebody can be regardpd as factual.
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