
The Rndioactlvfty of Rocks from the Mysore StatG, South India. 

l1y 1F/". F. S. 8meet", find R. E. JiVaison. 

'l'hiR investigation was stal~ted sonlC yea.rs ago on a 
nnlnher of salnpl(IH of the hOl'ublenulC schists of the I{olar Gold 
}'ipld. Hpl(~(~tecl. hy Mr. R. M. A. Cooke, Superintendent of the 
()orpgnrn Gold lV[ining Co. rl~hc fllanll)los were taken at different 
ch·pth.H frotn tho Kohtr minos with a view to ascertaininO' whether 
t It!, rl1dju~l content varioc1 with tho depth from surface in rode of 
faIrly tUllfol:'ln charcLoter and oOluposition. These hornblenclic 
Hohi",b; unci epiciiorit(1R are all an.cient lava :flows or sills of fairly 
unifurm O()lnpoRition, notwithstanding petrolog'i(Jal distinctions ~n 
tttxtur{' und Htrncturo. An account oJ: the lnethod used and 
n*f;ultH nhtailwd was published in the Philosophical Ma.gazine 
(6) :!R p. ,itt. HJ14 t n,nd the results are repeated in Table I. Nos. 1 
tCI In, It will he seen that thOl't1ciiunl content is very low, 
}'("llnnrknhly H{)n~ttlnt and. that there is no variRtion iil depth down 
to n vprt ictal d(~I>th of Bome 8,500 feet from surfaoe. 

'fwo of tlw sarnples - Nos. 12 and 1.5 - g~ye results con­
~id(fralll,.\' highHr tluLn tho others, but micl'oSCOI)ic examination 
~ho\\(·d t hnt theil' sa,mplH/il did not represent nornlal types of the 
h,wuhh·luHc I-lohists, or H country," of the mines lJut had under­
!(,OlH* eonHidf'l'nhle rninel'E11 a.ltoration ~rl1oh as is COmlTIOl1 in the 
iUUut·,:int~ vicinity or th(~ quartz veinA or other lwjd intrusives 
:lurf Uu-n· 1M 111) (It)uht that the high or values arn due to the 
iufJ'u~iun of ud(l material of higher radium. content. 

I t WEtS n(txt decided to obtain a number of representative 
~t 1n pic'S front thcl VEU;'CHl,,"I c~)m.poncnts or the Ar~hfleall com~lex. of 
:\t \"NUl'(*' in orclpr to n8ePl·t~tLn how far the varIOUS forlnatlOns or 
!.{r;,ufJ' rnhdlt h(l dif4Ling'uishahlc from. one ~n()ther by their radio­
af'lh'itv and whnf'.vnriationH OxiRtcd t11noogst the members of each 
!:ruup ;lM :t rm·mlt of mn,~.pnH,tic scgrD~ation. 'rho e~prriment.al 
PlflH't-duff! WUN tflH SHUll' aM lH':foro, v~~., 10 gn1s. of the findy 
l'IJwdttr"cI ro(~k WHl'n ft1f4nrl with potassium hydroxide ur~cler l'cduecd 
prplotHUrp , uncI the r(lHu1tin~ gnRoH led to an cl~ctrOE~c~pe ai tor I'1:nl0yal 
of t hll hph"()~fln and (It',dng. tl'owat'd~ the lTIlCldle 0'1' th.p (~X pr,rlmentp 

( ~1·3 ) 



the lelf system in the clcctroscop;\ broke down, an(l 'wus replaced 
by a smailar and more sensitive one which Wft.'; snhsequcntly 
carefully st::tnchrdi~ed. \Vith t~lis, a l<'ak of 1 scale division un 
hour corresponded to 1'67 x 10·1.1 gnl. of radilun. Contl\}l experi­
ments Rhowed no discontinuity betw('en the two serieR of nl1ueH 
obtained. All experhnental details lUlJve alrmtdy heen given (loe 
cit) and will not he reI)eated. Altogotlu\l' fifty su,lnples ha,ve been 
seleeted from specimens in the Depal'tnlent of ~I inNi and Geology 
of Mysore and the radiu111 'deternlined, but o:1.('h grouT) is its<'lf 
so complex and v,ariahlc that a much larger ntunhcr 'woulcl ho 
required before fair averages or estimates could ho ohtliined. In 
spite of this, certain interesting variations 11ppetlil' to he indica/ted 
and the results obtained have been grouped in 'rable I, under 
the various formations taken in order ol! age Ir01n tho oldest to 
the youngest. 

In Table II a number of estjmates of the chief consti­
tuents of these rocks is given, some o£ which are anaJyses of the 
actual samples on which the radium determinations wer(l made 
and the rest are analyseR which happen to be available of similar 
rocks. 

The following- classification is inserted for convenionce 
of re£ereno.e an~ shows the order of succession and relationship of 
the formatIOns In Mysore as at present adoptecl bv the Mysore 
Geological Survey * :- .. 

Ola.,s{fior/.f,ion qf My,rw11 e llookr.r. 

1. Recent soils and ~"ravclR. 

Possibly Tertiary. 2. Laterite. Horizontal shent CttPl)ing ar­
chaoans. 

PreJOamh.ria. n.} 
(Animikean) 3. Basic Dykes. Chiefly varioU[-l dolorites. 

• Outline of the Geological Histcll'Y of MYROl'e by W. F. Srnooth- Bul1et.in 
No. o-Depo,l'tment of rvlines and Geology, MYRore State 
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Great EPCtl'c}ufeflrt Inferv((.l. 

4. l!,(\h:dte and porphyry dykes. 

5. Closepet granite and other nlassifs . of cor-
responding age. 

6. Charnockitc, noriteand pyrozenite dykes. 

7. Charnockite massifs. (CoJllplex.)· 

8. Various hornblenclic and pyroxene granu-
lite dykes.' . 

9. Peninsular gneiss. Granite and gneissic 
complex. 

10. O~ampion gt;leiss. Granite POl'l)hyry,. mica-
. ceous gneIsses, felsites and quartz por­

phyries.; usually containing opalescent 
quartz and frequently associated wjth 
autoc lastic conglomerates. 

Inoluding alflo ;-
. ' 

11. Upper (chloritic) r Amphiboli:es, per~dot;tes, 
division. I etc., mostly JntruBlve. . 

, 'Conglomerates: autoclastlc 1. 
(Green stones BnDded-ferruginous - qll.Brtz-
and chlorite ites; origiu doubtful pos-
schists.) 8iblY.ign~ou8. . 

Quarbates and quartz-schIsts 
~ mostly intrusive .. 

Lo~er (hol'n~ I Lim~ stones; probably 
blendic) di.vi- seconda.ry 
sion, M~oa schists;. meta.morphic 

(E 'eli 't 1 Igneous, .. pl 01'1 OS ~n( Intrusive Illa.sses of' diol'itic 
hornblendle fLnd diaha.sic c11t\1.'ame~. 

12. 

schists.) l 
eU n known), 

We may now very hriefly c?ludc101' the groll~)S of ~gUT{,R 
l)rencntcd in 'fabie I, and the folloWlllg Aumluary o~. ~he ;reRults 
will help to bring ont such points of F"j,lnilarjty 01' (hstlnctlOJ1 as 



exist muongHt them although tlH' oh)';PI'YaLiOllH are too fl'w III 
numh(~TI4 to IlPrrnit oJ jj nnl ~oneluHionf;; heing dl'llwn. 

'P.l BL}} I. 
Radioact i1iit.!I ol Roth / rom tlte Jfys()re SIt,te. 

Cl'he rock groups are a,rrangeri in order of age from. thn ohh!st 
to the youngest_ l'lw radium is; given in units of 10- 1 '1 grammt's 
J?~~ gramme of rook.) 

S' , ' .. " 1 I HOg'is~ 
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H 
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16 

17 

II Bq.hLg-ha.t :\1 it,w~deJlth 111001 
I, " " :,wOO! 
,. " " :~(jOO j 

~umlydrof)g" " WOu! 
" "'j ~WOO: 

OOI'ligum 1t ,,1 OLO 

" " " :WO() 
" .. uoo 

Cha.tnpioll 
Rl'(:f ,. I' ;WOO 

" " 
:H)OO 

, H " I' IOIlO 
i MYIlllfi' 

" ,. 111O!) 
I, " " :won .. .. " 300n 

" II 4-0110 

0-21 
l)·U 
0'2} 

0'11 
014 
11'18 
0-11 
0-21 

0'21 
O'lk 
O' J i' 
U'3l-
0'21 
O'2:~ 
o·un 

('I'he Ii rl:lt 15 l'1floll1-

pl!'!'l al'j~ a.U born­
bh'udo tI(~hh,t!i nod 
~pidi()rit!." frmll till' 
Kolar Gold b'il.ltL 

'rhll finpthl1. arl~ 
ml'llrillrf>tl lin th.· 
(lip HI' flut tmil') 

Altl're,! 

~r II c h alfIH',>d 
9chist; r.rt of ! h,~ 
1 nd .~ furm&thm; 
(~mltMt n.h~rmti(m 

tfl 
'!lilt" 

'lll!lrtx Ill' 

89./:177 Amphiltl)lit(~~r(iotwaH 01' Inllf! ()'82 ('nnta.d f:l.!tl·rllii"i!. 
, ·'~Ofl1'I·g'llIn_ 

'la/510 i I~'itw IlIIrnh!f!lHle !>Chi"!,, H;~}Hl" 0'25 
i Imdan II ills, Kadnr Dittl-iet. 

18 I .T1/5:3fi ! II~rnhl!'lHle ~mnlllile; Kola.r (), lH 
i Iflehll,lH. 

01W(TJ> 2- (Jlul1'fI)lu' SyHtrw- f.)per (cM()ritif~) III fen 

''''l~/l~5R '8a.nt!lV!~d kltp j Bababt:dan 0'21$ ChlmHil' tr:ll' wit.1! 
II ill .. _ 9mw,' hnrah1,'ndc. 

'1A/757 . Banchl,! ,·hlorite Iit·hi!lt; gael'l·. fHZ7 

HI 

:20 
h:til, flhimnga. 

'l~/70" Ca}{·-chlorit,· h1tp; 'farikptl' 0;11 PI'HiJahlv alf,'fl'1i 
hnrni.l.~ll;li(~ IraI'. 

21 
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I Il!rJlhlefl(1t~ {litdHl,f1I'~ Ill' dioritf'; 
llaj,:~bll<I;Ui If ills. i 

H(~n:ml. tmp; 'l'umlmr Distril,t! 
I 

! 
do I 

i 
.JI/lli 'ritanif,·l'ow; it'flll orl'; Uhmn i 

Shimoga. I 

.J It :ISi) Oft',V mil,r .. gmllitc ; K .. lar ···1 
J I 1 ;11) ["ilw mll'IV'I'OnS gmt! itH-IM-: 

trix ()f (!['uHh (" Hl g'inm (~ra.t(·,' 
{{I'll!!.!' Gold Fit-Id. I 

I 
~:i!:H :l Filtf~ miCI\ l.!rltlliu·; 11 Ylm!'p; 

1II irf(' nl. (!l'pth fli' !}()OO rt. J 

A Ilrihlr!ltIS tInar!:;. f!'Om till'! 
.:'II Y!'!'Il'I' Inil!!'. j 

·\fIlM. • (,lw;rt;,:-F"lllp,v 1"'l'phyr.\' .. ! 

~h~'i!,i\'e . Illty rlhot.il,), f l' () ml ~()2 

( hi!.!!! rllOn /{(!erl! Mme. 

(} 0 5 A li.cl'cd <1 iltba.oc 
intrnsivP'illto (·hlo­
ri t'i c series. 

0'07 Chloritic trap pro-
baldy l'o1ai;('<1 \;0 
Hellam trap. 

0·05 As,;ociltte(l wit h 
rtlitrabasil' intrusives 

O-H5 
1'1·5 

1':14 

1';28 rl'hoAe are ('onaitler-

1'05 
:pd 1 () hi. pl'oduets 
!of the Champion 
'gneiss magInn. 

0·07 I I<'rom (Hffol'd"s 
! I'haft. 

GJWlIl' Peni'lUlular Gneii~$ Seriea-lCJter than: 

.J :~/2:~8 

.J~/'l7 8 
J:j/~n :'!. 
Jaj:!.1 1\ 

.1 :~!il:~ 

Sf:1:W 

Ohampion Gneiss. 

Dark pol'phyritil! granite; i 

Kolat'. I 

PSlI'k grey g:'lttlito ;Ko lar. "II 
F'int! dark grey granite" "', 
Iii III! light. grey gr:tnito " ... I 

. Li.:;llt j'ruBlwd g rnnlt.c; ~Eastl 
of Kolar Field. ! 

Ut;iform g"f'anit;tl Inll.l:ll!; Putnu.j· 
Kolar· I 

P;.I.~mILtitu <:rOIlIH!OnrHt!, Hala-! 
gl,at mine. .1 

P'·gma.tite l~rIl5:+-courllf~; 'withj 
tllllrrnlllirH' ; OnregnHl milll:' .. 

0'91 

0-99 
1-28 
0'47 
O-·H) 

I'50 

B·no 

r!'11(~1:1e ltl'C in oreler 
of intrusion begin­
ning with t ht! 
oldest. 

These prohably 1>0-
'long to the Pnnin­
'flular gneiss. 
'In No. :~9 thetollr' 
malinc itA .. 1! if! not 
abnormally J igll ill 
radium. 
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GROUP 6- Oh({rnoolcUe SerieH-lrtter tha1l the Penin .... ular Gn()188. 

4·0 

41 

42 

48 
4,4 

45 

46 
47 
48 

49 

50 

J2/824, cid Charnoekite, Cbamraj- I 0'01, I 

nagar, MysOl'e District. 
0'10 I Ordor of intrllsion J2j822 Intermediate charnockite, 

Chamrajnagar, Mysorc Dt. doahtful. 
0'12 I 

J2/722 Basic Oharnookite, Heggad-

I Thooe arc Nmaid"r-
devankotte, Mysore District. 

J8/631 I-Iypcrsthellite; Nanjangud ... o'on 
J3/713 Quat·tz-magl1etite ore: Heg- 0-08 lea t.o },o 'derived 

gadclevankotte. from the ('harnoo .. 
Ikite magma 

GROTJP 7-0losepet Granite-later than Oharnookite. 

J3/430 
J3/4,29 
Z2/621 

Z2/648 

Coarse grey porphyritic gra-j 
nite; Closepet, Ballgn.lore 
District. ' 

Grey granite; Closcpot 
Hed granite " 
Dark quartz-felspar po r-

phyry, Yelwal, 1fysore Dis-I 
trict. 

Pink £elspar-pol'Phyry; K ir-, 
angur, Mysore Dir;triet. 

0-68 
2-14 
2'4·2 

1·37 

GROUP 8-P08t A1·chaean Dylce8. 

J1/333 Normal dolerite dyke i Kolarl
,' 0-4·5 

Gold Fiolcl' 
I 
! 

" 

! In ()TIler of intru 
sinn hpginlliug \vith 
!the oIc1ewt. 
I 

Thmw porphyric"a 
are su1,sequent to 
the C1lJHel't!t gra­

!oi to and may bt.'!­
JIong to th~ srtmo 
magma. 

trypica.l of a 18.rg(~ 
serias of 1'0 R t­
'Ar,~ha~&n d y k e Ii 
whil'h ma.y be of 

{'uddnrmh &g-c 
(;\ nimikean) 
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GROUP, 

- 12 
Radium gm. per 10 gm, 

Limits, 
._--- --------._---- ---

( Hnrnblendic series 
llh:.rwar )" "altbl'ed types 
!"ystnm, ; Chloritic series 

\. Basic intrusives 
---"'---
ChampiolJ. gneiss 

H " 
auriferous quartz 

Peninsular gneiss 

" " pegmatitcA 

('hal'nockitcs 
., hypel'Rthenite _ .. 
" qnartz-magnetite 01'0 --_._--

Closepet granite 
" porphyries ... 

Dolcrit.c dykes (post archaean) 

0'14 toO'25 
Q'g4 " 0'96 
0'20 " 0'54 
0'05 " 0']6 

O'b5 to 1·45 
b~S 

040 to 1'50 
1'44 " 6'0() 

0'04 to 0'1:2 
0'06 
0-08 

O'~T to 2-14 
1'37 ,_ 2·42 

0-30 

--.-.--------------------------
The hornblendic rocks of the Dha!'war system are low 

in radium and exhihH no great variation from the mean though 
man~r petrological types are included-such as hornblende schists, 
hOfnhlende diabases, amphibolite and hornblende granulite. 
When however these rocks are altered in contact with intrusions 
of t.he Ohampion gne!!Os and of the related quartz veins of tIle 
Kolar Field hoth of Wllich contain much more radium than the 
normal schists-the Tndioactivity of the altered types i~' consider-
11)l1y increased to a. point intermediate between tho railioactiviti(1S 
or the two reacting maSB(~R. 

'rhe rOCKs of the chloritic sCl'ies do not appear to differ 
much in radium from thOS(l of the hornblendic series. 'J he hiQ-her 
value in No. 21 may possibly be the ret'ult of alteration due to a 
neighhouring granit.ic intrusion. The basic intrusives of Dharwar 
age t.hat is to say intrusives into the general body of the Dharwar 
schi~t!'! prior to the period of the Peninsular gneiss contain Inlwh 
If'RR radium than evon the schists them elves. This is particular­
ly noticeahltl in tllf' lieJlara trap and tho g'l'OY trap of Chitaldrug. 
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Some yeats ago tlw gJ'('Y trap was considered to ho a rnocliticatioll 
of the le8s alterc(l Bellara trap and f:Hlb!4oquent \vork sho\~pd tltn.t 
the Santaveri trap of' thp KadnJ' DiRtrict, PORsoss(!d flo e01\sulernhl.H 
l'PS81Ublance to the g'l'ey trap of Uhilalclrug', so n1\~(~h ~Ot that It. 
had nlrnost been decidod to cJns~ tlleso two fOl'nlnhoIl~ to!!et h(~~., 
and (.epnrate them f1'0111 t.he Bol1ura trnp. 'rho .. neiitun ddel'rnl~ 
nations, ho\yover. Allow that the grew trap aHd tlH~ Hollara trayl 
have practically tho sarne radioat:ti vity (virlD !\ os. 2a a.l~<l '24), 
whieh is much below that of an v of the Hchists propel', Whllp the 
Santa vpri trap (No. 10) contains abouf, 1 hrec tirn(:s as 111uch 
radium and falls within the limitR so fur as('ortmnncl for the 
schists. 'l'his appears to eOllfirm tho original 'eh~BHi{i(~n.~tjoll whieh, 
cODseqllPntly, has heen ~l,lll)wed to stanel. 'rho (~nge. afford!'! an 
illustration of the pm:;sih Ie use of rnciiulu d(lt(lrnlinatlOns as no 
aid to correlation of the highly rnetn.U1orphmwcl UHl l1l hors of the 
Archaean complex amongst whieh it may oit('n happeu thn.t the 
chemical and mh1fn'al composition and tbo fiold rt~laitj.on.Rh1J~ do 
not afford ~uffici(mtl.v definite points of sirnilal'ity or d1f-4tl~ct:l~m. 
The value of such detorn1inations will (lopencl on the pCJH!-ilhlht): 
of ascertaining faidy deIi.nite lirnits for the ra(liunl Bontell ts of 
the various rock groups or of the various m(~UlLurs of sneh 
groups. 

.A.nlongst tlH~ various gneisses and ~ru,nites, whirh hnyo 
been dividod into fOllr grent g'l'OUpS of cli!-ltinctl v difrnrunt ag~H, it 
will be noted that tho 01}[u'noekit(~H stnnrl apnrt. fron} thn others 
in yit·tue of their exces~iv('l~T low radio~tntivit,Y1 which lR mueh 
lower oven tl1an that of t.h(~ Dhnrwar schisbll 

'rhe Clw,ttlpioll gnoiS's, Ponill~ular g'IL>i"\H i\,ud Closp.pet 
granito-which lattel' is ulso n vt~l·inhh.* complex-all contain frnrn 
12 to 15 tirnes as luuch l'adiuln a.s tho Chnrnockite!4 a.nd 4 t.o r; 
times as lnu.ch aK tho J)lu~rwar schistH. The Cluu~llcJckiLe1i htl Ve 

been ~hown by H,ollml(l to 'form a distinct petrographical prov inm~ 
amongst the "gneisses of Southern 1 nclia. n.nd vary, 1\.1-\ thp rosul t or 
mag-mutie s(-'g'l'egation. from highly a(~id ~l'anitoR to noritmi. ~l.lld 
hYrcrsthe!,ites-a ~1 cha~·act.eri~(~d by t11p l'r(~Se~H'H of hYP'.lfstl!cnn 
aucl certaul' physwal featul·('R·-anc1 t.lw rn"lI urn deternlll'uttlona 
f nlly uouiil'ln tho disiinct individual i t.v of t~lll! I Hu'ont ma.gmlt. 
'.l'he vat'ieties of Cltal'llOddtCl \'vhich havo heen c~:Huillc(l ~h()w an 
inCrf'a5C of radium ~'ith iner~aRing baRidty hut the h~fptwst.lwnite 
and (1 uart~-maglwhh~ {)rp·~·-which are (Ionsiciel'f!d t,C) }w end pro­
duots of the segl'ogativ(' Pl'Ol~(~HS "show It I'(!bl'hl~ t()wal'cl~ tl)o 
meHn value. 
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The other gneisses and granites are verv complex ana 
the, d~,t('rmillati?ns are not sufficiently numerOllS to 'permit of "cJ'Y 
cleilnlt(~ conclllslcns. It mny he noted that. the members of the 
Champion gnei~s ~erit's show j('Hst variation, those of the Penin­
,.::u Inr gn('i~s rather more and these of the Closepet granites the 
~TPatl!st variation. 

Thp anrif~rous quartz of the Kolar }'ield (K o. 29} is in­
b'rl'~tin!.; ~IS fal.ling i~to ~ine with the members of the Champion 
g'1li'ISS SOl'll'S Wlth WhICh It has been correlated on other grounds 
;Hlll, 11$ already pointed ont, the altered schists in contact with, or 
in ('ontinnation of, the auriferouf; quartz viens show values inter-
1I.f'lliall! het'\veen tI,oso of the normal schists and .If the quartz. 

1 tis intpresting also to note that the matrix of the con­
glomerate (No. 27) hns the same n1clioactiviiv as the clearly 
intrusive granite (i'o. 28) and thi5' belps to confirm tbo view that 
tlw e()ng'I()Hj(~l'llt(\ is autoclastic and due to cl'Ushing of portions of 
the ('ham pioll gneis'l series. . 

The TH'~~mat.ite cross-comse (No. 39) is remarkable as 
yiel(ling- the hi~I\(I8t result so far obtained. The pegmatite con­
tains n. t:f'rtnin amonnt of toul'mnJine and it was thought that 
this milwl'al mig'lIt account for the high value. A small qua,ntity 
of tlw tottl'malim, was sepat'ated and, though a definite c1eterroina­
firm \In" no!. mado, the test was sufficient to show that it was 
not, ahnormally high a,nd that the high l'f.'sult of tho rock as ,a 
whole was not, (inn to this mineral. 

A single determination ( No. 50) has been mad.~ of one 
(If 1111' very llUnll,~rous dolorito dyk~ which are considered to he 
oj' TH·I!· Camhrian it~e hut subsequent to the formation and folding 
Ill' the :\ l'ehaenI1 complex r.rhis rock is very similar in com­
nositioll to the old hornhlendic schists which were pl'obably 
;'I'i!!"inallv rliahasie flows and sills of a very mudl earlier period. 
rrh'e rosl{lt ShOWfoi that the later r·oek cnntains l'atht~r more radium 
hut DO further infcrenctJ ean be drawn from a single observation. 

SmnmM'Y· 

1. All of these vet'y ancient rocks, all of 'which are oon­
skIm'cd to be of ig-neous origin, contain remarkably little radium. 

2. Amongst. the various groups which ll'1.v~ bee~ different.i­
at,ed on geological gmund!<, there are some strlkmg dIfferences m 
thc radium contents of some of them. 

3. In the case of a. fairly uniform group of rocks the 
radium content!l do not appear to vary wit11 the depth frotn sut'­
facc_ 



-.t. Io'neOllS mn C'llU\H uPI>pHt' to oontniu VUl'Y tlin'pf{'Ht. :tlw,nuts 

of radinID ~ncl tho latter, 01' thu 1.ninorul"l witit:h ('lH'l'Y it~ i", ~ub .. 
J'eut to 111uc)'UH\UC sO(l'ro~ati()n. 'I'hn U1HIHlnt l'zuliuUJ in tLn 

n n •• 1 
segregated portionH of' a mngma N(/lllPtUtH'!-i 11lUrmLSf' ... nn, NorUl' .. 

till!c~ decL'cases with inureaso of hasicity. 

o. Amongst nw,glnns tho morn ha~ie u.ppuar to Ill' In\\',~r ill 
radium than the 11101'0 add u,nd in the produnl~ of ~nluitin uu,~­
mas the pegmatities n.ppnc~l· to (mrrl mOl'" rncli nm t hn rt nw 
correspon(1ing granites. '1'110 Chn.rHO(~kit(~ jW.~Ull\., wllh':l wa~ 
prohably nf intermediatn enmpoHition, ("lIoll ... :t H.tri kin~ ttx('UI~r iqn. 

6. In tho case or rocks of somewlmt Hilnibu' (~lmr:H·t*31· nud 
composition and in which other rn(Hll1R uf dh~thwtiun HI' itiHHtin(~nM 
tion are lacking, a markod diffnrcnee in tim nuliuln ('uutput ... 
may afford a moans of oorrelating theul with kuowu U:l'nup~ or 
formations for whioh the rll,dium limits hnn! lWPH ... ufli,·i,'ut}v 
determined. .. 


