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Analysis of K-Rb covariance in 21 igneous and_ quasi-igneous suites of high-quaritypublished data resolved,the controverly and ttetpea aeEne irr.""-p.i""ipal trends.The first is characterized. by q9T-co-nstancy of ihe ratio in each of r.2 suites, with anoverall av-erage of 263,-but slight decrease a" K increases; this main trend extendsfrom.0'002-8 per cent K.,and-q.l^b00 ppm Rb. The seconi ir r ir"na oi d".."u.ingK/Rb ratios from more tha 8,500,. -"igirrg _*iirt tnu main trend, and shown by alland only by oceanic tholeiites (and ach"ond"rites). The ttrira ls the p"gtnutiti"-frya.*

thermal trend of extreme Rb concentration while K remains .on"i"rit in the range3-10 per cent or may even decrease.

_,Ih":g 
trends depend o.n .(a) phase petrology, since K and Rb partition ratios diflerwltn mrneral specres' and (b) presence or absence of a fluid phase, in which Rb con-t"ljl*F preferentially to K. Severar aspects of these trends,'however, ,ru obu"rr",,t/Kb ratlos provide a criterion for certain kinds of metasomatic replacement.

THE COMPOSITION OF THE CANADIAN PRECAMBRIAN SHIELD
AND THE UPPER MANTLE, WITH PARTICULAR REFERENCE TO

U, Th, AND K

D. M. Ssew
Departrnent of Gealogy, McMaster Univers,i,ty, Hamil,ton, Ontario

A new estimate of the composition of the canadian precambrian shield is: Sio2,
91'93iJi9r ' ,0.52;Alzoa,^!! .63; Fe2o3, 1.36; Feo, 2.75; Mno,0.07; Mgo, 2.,24; Cao,4 .12 ;  Nazo,3 .46 ;  K2o.3 .10_;  p :o r ,  o . i s ;Hro t  o .zg ; t tno- ,0 .18 ;  coz ,  1 .28 ;  S ,0 .06 ;
-Cl' !.^ot;_f, 0.05; C, 0.02, allin pet 

"uoi 
nttd Bu, 1.8; Ga, 14; Cr, gg;'V, sa; ri,22;

N i ,23 ; .Co,21 ;  Cu,  }4 ;2 r , .400 i tJ ,2 .5 ;  Th ,  10-B;  Sr ,  840;Ba,  fOZO; 'nU,  1 lg ,  a l l  inppm' This estimate is based on numerous analyses of 
'composite 

and individual rocksfrom 
.northern Quebec-Un_gava, Baffin Island, southwesiern euebec, northeastern

AlDerta' nortnern saskatchewan, and northwestern ontario, Difierences betweenregions are striking, especially foi trace element".
I he concentrations of Y, fh,_14 K, taken as typical of the whole continental crust,

l_o_u-l.d 
r,u"".9ten produced by differentiation of an achondritic earth, leaving concen-

tratrons surtable for simulating the sub-oceanic and sub-continental uppei mantles
from various possible mixtures of dunite, eclogic, oceanic tholeiite, and oiianic alkalic
bqlalt. The achondritic parent was assumed tJ contain 0.05 ppm U, O.ZOpp* Th, and
9.915 pgt cent.K; its ireat-production, 

""*g"J 
over the-whole eartir-surface, is

1'19,1 10* 
cal/,cm2/sec, 'n'hich is highei bv a Lctor of 2 than the observed average.

nlternatlve models, based on the average chondrite or tJre average type I carbonaceous
chondrite, have suitable heat productiJn but unsatisfactory coriposiiion".

X.RAY DIFFRACTION AS A STRATIGRAPHIC TOOL IN THE PLEISTOCENE
OF NORTHERN VERMONT AND SOUTHEASTERN QUEBEC

W. Ssnrs
Departunent of Geol,ogy, Syracuse Unfuers,ity, Syacruse, New york

X-ray diffraction. patterns of silt-clay reflect provenance changes in the late wis-
consln drrlt of northern vermont. comparing the ratios derived ]rom the diffraction
line intensitv.of chrorite (i.lg-A) divided uy ti. i"te""it fi;;;, A.i6 A), . definite
response to,changing drift lithologies was noted. chlorite raiios drop sharply on the
down-ice side of the contact of high chlorite, Green Mountain schists with low chlorite
Iimestones and slates. For multiplJ till sections near Sherbrooke in southeastern euebec,tills with northwest fabric were consistently lower in 

"tirorlt"Tq"uJri"tio 
itrr" ttto"u

w.ith northeast fabric. Illite/quaftz ratios aie also consistently higher in northeast tills
than in r,ror!.hw9t,_1-?y diffraction confirms fabric and mega-ttf,olog.y data obtained
rndependently by McDonald.
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X-ray difiraction studies can establish correlation among tills,in.separated sections

*iiii" ift" area inve"tig.ted. Furthermore, comparison of the chlorite mdes in heaw

;;;i;;p;;; troniVermont samples io ttreir chlorite/quartz ratios.demonstrates

th;;;-dttr;acrion has a sensitivity to provenance changes comparable to that of

heavy mineral analYsis.- -ili. 
r-ru.,, data have been found to be reproducible and are probably less subject to

observational bias than other provenance indicators'

DISTRIBUTION OF MAJOR MINERALS IN A STOCK OF NELSON

PLUTONIC ROCK, SOUTH-CENTRAL BRITISH COLUMBIA

A. J. Srrcr,ern er.ro W. G. LrssY

Department of Geology, Un.i,zlersity of Br.itish Co|,umbia, Vancouoer, Br.it.i'sh Col'utnb.ia

A2 lsquaremi le 'porphyr i t i c , leuco-quar tzmonzon i tes tockofNe lsonp lu ton ic
r."ki, 

"uit "d "torit'frti 
tu.iyie in Slocan mining camp,-West. Kootenay district'

""ritr-"""r"f 
British Colurnbia." ihe pluton intrudes th; Triassic Slocan Series of

il;G Fiiic "edi*eni-u"J-fi-""t."e. .Limestone 
is abundant north and east of

il" i't uriin, *"ing *uv-to qurrt lto and pelitic sediments to the west and south.

The Slocan Series south tf-in"- ftutott forms a septum several hundred feet wide that

*p;;t* the stock from the main body of the Nelson batholith'---MJ;, 
excluding K-feldspar phenocrysts, were determined for 62 sample locations,

I--gll?i""J to"f. tiuf. *ire projected onb a grid and 500 points counted'--F?t;t 
i; fourth order tt""a Jutfu"o wer" ettablithed from plagroclase, K-feldspar'

and ouartz modal data. p";;;;; ;i plagioclase and K-feldspar vary systematically,

ffir#;;ff;"tf.'pf"r.r ttJt'ta 
"ukuJ"" 

show a southwesterly increase in K-feld-

l;;;# il;;;;G;;:r;; in plagioclase.-plagioctase planar residuals are high

near the border of tfr" i"i.J"io"-, *ft;;;;A*" of K-fJdspar are losf' Cubic and quartic

surfaces approximate hand contoured data.--if'" 
pfJttt trend data are consistent with an llP'tui: "l 

C."::gi:,!q"nt related

to calcareous contact ro"k to the north and east of-the stock. Peripherally. high p-laqro-

clase and low K-feldspar planrr teid""l values may be related to difierentiation during

progressive crystallization.

MELTINGRELATIoNSINUNDERSATURATEDALKALINERocKSI I

M. K. SooP AND A. D. EPce'n

DeBartmentofGeol'ogy,tln'i'oersityofWesternOnt'ario,Lonil'on'Ont'ari'o

Experimental data are presented on_the melting.relations of undersatu_ratd alkaline

..["'*f,"rl liquidus t"*t*tur"" and crystallization sequences h?y., b*n determined

at water vapor pressur"-"p i. Z,OOO Ui/.^, and under controlled Po2 conditions.
plutonic rocks are repre"ented by naujiite, foyaite, and lujavarite from llimaussaq

;;;i;; Greenland ."4-i"v"it"'rtom'Grouneial-Ika complex, Greenland showing

"Sp;iti. 
tendencies, 

""Jf."i 
pir"rofu. 

""a 
nepheline .y"nito from Tanganyika and

Kenya were investigated.--Tfiu 

"*p"f-entaiiy 
d"termittud sequence of crystallization in many of the rocks

studied is feldspar, py;;;; ;;J tt"ptr"linu or pyroxene, feldspar, and nepheline. There

is a relationship letween tiru *o|nt of volaiile bearing mineplg and the melting

iotorruf in some of ttt" t""t *frich reflects the probable roli of volatiles in their Selesis'

The partial pressure 
"f 

..yg;; was controlld by buffer assemblages for some of the

;;;-ffi-;;;ili*"rit"g in iiluidus temperatures being lo'wered for onlv minor changes

in the crystallization 
"equenl". 

The possible genesis of alkaline rocks by processes

i"""i"irg""w.tal=liquid equilibrium-is discussed in the light of this data.


