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I
Examination of Six Talcs From

Dunc a n Ent erpri s e s

1/
The Sl X t a lc sa mpl e s submi tt e d b y Congressman J ohn Kreb s on behalf of his
co ns tituen t Mr. Tom Hi nds , Vice President o f Dunca n Ente r pr i s e s , Fresno,
Cali fo r nia , wer e examined by the Part icu late Mine r a l ogy Uni t (PMU), Bureau
of Mine s. 0 co ncl usion should be deriv ed from t h i s r eport that these
specimens ar e either r e pre s en t at i ve of t h e re s pec tive deposits or, for the
' y t a l sample , t he t a l c o re or proce ssing proc edur es . The six specimens

wer e augm ent ed by a Bure au -collec ted ore sa mpl e t o al low for a more complete
characteriza tion .

There are two hydrated groups of s i lic a te minerals that have asbestiform
var i e t i e s: t he fine fib rous form of se rpen tine group kno wn as chr ys ot il e and
t he fou r fib rous fo rms of t he amphibole group--anthophyl l i t e asbestos,
c ummingtonite -grune rite a s be s t os, tremol ite-act i no l i t e asbestos, an d crocido­
l ite. Gener a l ly , t he occ up a tional r e gulator y agenc i e s i gnore the fact that
t he amph i bo l e-gr oup mi ne r a ls can c r ys t a l l i ze i n either an asbestiform or a
nona s be s t i f orm habi t an d ca ll a l l pa rticl e s of t h e s e miner a l s "asbestos."
Th i s ident ification is bas ed so l e l y on an equ a l to or gr e a t e r than three-to­
one (3 /1 ) length -to - wid th (l/w) ratio, l onger t han five mic rome t er s , as
determined by the memb rane filte r method a t 450X using ph a s e contrast
il l umi n a t i on.

Tne five r o c k specimens wer e examined mac roscopically prio r t o cr ush i ng .
Thin sections of these s pe c i mens and th e Bur e au- fur n i s hed sample were pre-
pared and examined unde r the light opt i c al pe tr ogr a ph i c mic ro sco pe , a con­
ven t i ona l mine ralogist 's t ool , t o de t ermine gross r oc k mi ne r a l ogy and other
phys i c a l characteristics . The si te speci f i c natu r e of asbe s to s determina­
t i ons require t h i s app roach . Finel y divided r epre s en t a t i ve portions of the
s pec i men s were also examined unde r t he petrogra ph i c micro sco pe , X-ra y
di f f r actome t er (XRD) , and s canning ( SEM) an d tr ansmi s s i on electron mi c ro ­
s cope s (TE 1) . The X-ra y di f fr a ctomet er, is a power f ul screening tool which
permit s no t only the de t ec tion of minor amounts of the asbestiform silicate
mi neral groups but can al so i ndicate whether ad d i t i ona l confirmator y micro­
s copy is r e quire d . The a bs ence of th e s e group minerals i n t he X-ray data
woul d preclude an y furthe r wor k. Intr i cat e and sophistic ated te chn i ques ar e
essential in determining conclusive ly whe t her or not any of t he fiv e a sbes­
t o s minerals are present because , as note d above, they all ha ve nona s bestos
counterparts . A combination of l i gh t optica l mi croscopy , SEM and TEM , are
r e qu i r ed to prove conclusivel y whethe r or no t a mineral i s a s be s t os.

1/
- Commercial talc s can be variable mix tu res of minerals i n whi ch th e hydrat ed

silicate minera l tal c may be a mi no r const i tuent . Other mine r al s co mmonly
present in ta l c s ar e chlorite , tr emoli t e , carbonates (e .g . dolom ite and
calcit e ) quartz, anthophyllite , an d t he se rpen tines ( e .g . ant i gor ite­
lizardite and chrysotile .)
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The S1X samples exam in ed are iden t i fied as :

Sampl e 1
2
3
4
5
6

Apex
Mongolian
Bonny
Eclipse
Acme
Ny ta l 10 0HR

Exami na t ion of the S1X sampl e s are summar ized as f ollows:

A. Samples o. 1, 2, a nd 6 have major amount s of nonasbestos
t remo li t e and talc. A few bun~~s o f as bes t i fo r m tr emolite
we r e de tec ted in sampl e No . 6.-

B. Sampl e s No.3 and 4 a r e essentiall y t a l c wit h mm or amounts of
c a r bona t es .

c. Sample o , 5 is princ i pa l l y nona sbe sto s tr emoli t e with a smal l
amount o f tal c .

Spec ific co mmen t s t ogether wit h mac r o- and mic r op hot ogr a ph s al ong with
X-ray diff ract ome t er da t a t r ace s are pr ovided on each o f t he s ix samples .
El ec t ron mic ro sco pic da t a , no t il l ustrat ed, fa il ed to de t ec t t he pre sence
o f t he as bes ti f orm se r pe n t ine mi ne r a l , c hr yso ti l e , i n any of t he c r us hed
sampl e s .

Sampl e 1 . The ha nd spec imen is c lass if ied as a soaps to ne due to its
uno r ien ted s t ruc t ure (see fig ur e s l and 23) a nd high talc co n t en t ( see
fi gures 3 and 29 . ) Exami na t ion o f a gr ound por t i on o f th e spec imen sho ws
t hat t he maj or mi ne r a l s are t alc and tremolit e (figure 2) . The smalle r
pa r t ic l e s i ze r anges co ns is t mai n l y o f non a s be s ti f orm tr emo lit e cl eavage
f ragment s (f igure 4) wh ich i s c ha r ac t e r i s t i c of samp le prepa ra t ion . The
spec ime n al so co nt a i ns a mino r amoun t o f ca lc ite and se r pen t i ne ( f ig ur e
29 .) The se rpen t i ne g ro up mi ne r a l is t he non a s be s ti orm , an t igor i t e ­
l iz ardite .

Sample 2 . is spec i men i s also c las s if ie d as a so a ps t one (f i gure 5 .)
The major mine rals prese n t a re talc and t r emol it e ( f igur e s 6 , and
30) i th a t rac e amoun t o f mic a . Th e t r emol i t e, aga i n t he nona sbes t os
vari e ty , i nc ludes nume r ous cl eav ag e f r agmen t s a s s hown i n fi gure 7 .

2/
The te rms " as be sto s and asbe s tifo rm" are sy no nymous an d app l y on l y
to t he fib ro us fo rms of these mi ne r als as t he y crys ta l l i ze in na tu r e .
I t should also be no ted tha t t he iy t a I sa mples was r e ceived in
powde red fo rm whe r ea s the other sample s we r e c rushed a t t he PHU.
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Sample 3. Due to the foliat ed s t ruc t ur e ( f igure 8) and high talc
composi t i on ( f ig ur e 25) the ha nd specimen i s classi f ied as a talc schist .
After gr i nd i ng , most of the pa r t i cl e s ere i den t i f i ed as talc plates
(f igur e s 9 and 10) , with minor amounts o f ca lci te ( fig ur e 31 ) and trace
amoun t s o f quartz. Neither fo r ms of tremolit e were ob s e r ved .

Sample 4. This hand specimen shows unoriented s t r uc t ur e ) has a very high
talc content, ( figure 26 ) and is a s oap s tone (fig ure 11) . There is a
min or amoun t of dol omite (fi gure 32). The sample is co mpos ed principally
of i r regul ar t alc plates ( f igur e s 12 and 13) .

Sample 5. This r ock specimen, co mpos ed pr imarily o f nona s be s t i fo r m
tremol ite with a sma l l amount o f talc, ( f i gur es 27 and 33), displays
sl igh t foliation and is deemed a tr emolit e schis t (figur e 14) . Be c aus e
of ch arac t e r is tic amph i bo l e c l eavag e many tremo l i t e pa r t i c l e s brea k into
small need l e-like gr a i ns dur ing sa mple prep ar a t i on (figur e s 15 and 16) .

Sample 6. Th i s samp l e was r ece ived as a fine powde r . In or der t o pe rmi t
equal t rea tmen t o f a l l sa mp l es, a Bur e au- provi ed hand s pe cimen co l l ec ted
f rom t he yt al ta lc ope r a tion was prov i de d . This r oc k ( f igur e s 17 and 28 )
is r e pr e sent a ti ve of one of th e ore s pr e s en t l y being mined and i s de f i ne d
as being mas sive and granu l ar . The majo r cons tituents in t he powdered
mate r ial are nonasbe s to s t r emoli t e and t a l c, ( fi gure 34) . An tigo r i t e ­
lizardi te , the nona s be s t i t or m se r pen tine mi ne r a l , and c a lc i te are mi no r
const ituen t s wit h t rac e s of mic a . The pa r t icl es vary ov er a wide r an ge of
shapes and si zes, f rom blocky nona s be stos tremo l i t e to irregular pl a te s o f
ta lc , ( f i gur e 18) . los t o f th e tr emol it e pa r t icles are cleavage fragmen t s
o f nonasbe s t iform tremo li te (figure s 19 an d 21 ) , but a fe w were de tec te d
which are asbestiform (figure s 20 an d 22) .
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X-Ray Diffraction

Figures 29 to 34 are X-ray diffractometer scans over the range 5 to 50
°

20 

for the six samples. These scans were made using a Philips Electronics 

wide angle diffractometer with an AMR focusing monochromator at a scanning 

speed of 1
°

20 per minute and Copper K"" radiation. The data are summarized 

as follows: 

Sample l. Talc, tremolite, calcite, serpentine

2. Talc, tremolite

3. Talc, calcite

4. Talc, dolomite

5. Tremolite

6. Talc, tremolite, serpentine, calcite
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