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are enstatite, and olivine, both of variable composition, bytovnit:, tridymite, whit-

fo&it", ilmenite, chromire, 
""ttiuif"t"it", 

kamacife, taenite and troilite. Although this

*""*ilf.g" indicates disequilibrium, the high Ca-low Na content of stanfieldite is

reflected in the composition of the plagioclase'
stanfieldite has been found in the iollowing pallasites: Santa Rosalia, Albin' Fin-

-*k"rr, Imilac, Mt. Vernon and Newport. The Tineral in the pallsites-is practically

F;i;';ih M; substituting for most of the Fe in the above formula. The r-ray

powder patterns are practicaily identical except for slightly smaller d spacings due

to this substitution.

THE CRYSTAL STRUCTURE OF KERNITE NazBOe(OH)s'3HzO

R. F. Grrse, Jn.
center for crystall,ograph'ir Research anil, Department of Geol'ogi,cal' sc'iznces,

3tau Un'ittersi'ty of Neu York, Bufal'0, Neat Yorh

Kernite is monoclinic, space group P2t/c with cell dimensions a :7.0172 (+.0002)

A,^;-:itGr;i-i+.ooozl,- " 
:is.azzs (+.ooos) and B : 108'861". (+'002')' The

"rv.tut "t.o"tur" 
hr" b#n solved using the symbolic addition method of Karle &

Xlrfu. f.ft" r-ray diffraction intensities iere measured using a single-crystal diffracto-

-"t"t ,"a CrKo radiation monochromatized with a balanced pair of nickel and cobalt

filters. Al1 atoms including hy;r;;"" have been located. The final R-factor with aniso-

;;il ;h";i-;;;" is .oaa. The structure consists of infinite chains, two per unit

ceii 
"f 

the borate polyanion [BaOo(OH)z];h parallel to the b-axis'

These chains u." .o.po""d of six-membered rings containing one boron-oxygen

triangte and two boron-o'*yg"r, tetrahedra' Th-e ringi are linked .thtolqh, 
commonly

shared boron-oxygen tetraiJara. The linkage letw&q chains in the c-axrs.direction

i, lfttougft hydroien m"at i""of"ing half Jt ttt" (OH).etoup-s' The remaining (OH)

nrouo" u.-r" not in-volved in uny .ppu't nt hydrogen bonding. The cross bonding in the

;';;""i;;;# t;a;;h r,va.it"a sodium ions. one 
"odium 

ion is coordinated by

;O-l-Ofi- and HrO in a-distlrted octahedral arrangeme,nt, 1,nr]9 thg other is unusual

in having only five 
"oorai""ting 

neighbours, -2oa and 3Hzo. Kernite can be formed

ii.* f"-t]i iltarnrOulOfl)n.gH-rO) 6y dehydration in agreement with Christ's rules,

but the process seems to require breaking some B-O bonds'

FLUID CONTENTS OF APATITES FROM THE OKA COMPLEX,

QUEBEC, AND POSSIBLE GENETIC IMPLICATIONS

J, Grneut-r

Insl,i'tut Dol,orn,ieu-G6ol'ogi,e et M,in6ralog,ie, Facul,t6 iJes Sciences d'e Grmobl'e,
Grenobl'e, France

Apatite is common in rocks of the oka complex or related to it' It occurs as anhedral

to o^rismatic to defrnitely a.i.uiut..yttuts. lt often contains inclusions of calcite, and

;H-ilifi";Gion". rr," latter are highly variable in shape, e.g. from.acicular to per-

iu"it' 
"phu.i*l; "tt.ngu" 

ltt.tape andin'abundance, connectgd with the nature of the

ilJl;;k, ;.; ot."*&.-f1"iJ-ii"t.,"iott" often exhibit the following features: (1) when

oi aor,gui"a shape, elongation is nearly always parallel.t:.th".' 
"*i:! !? 

inclusions

,r" oftJ" preferentially f;;J in families of pianes parallel to prismatic faces; and (3)

"ot 
i"ii"quu"tly, inclusions are preferentially-located in the inner part of the crystals'

Such inclusion" u." ."gu.J"J uJ b"itrg of primary origin. Crystalline phases are often

present in the fluid inclusions.'- 
sorn" apatite contain" a -uch as I.27oby weight of fluids,.as,shown by heating

from room temperature J 1,000 "C. Aming- the lases released, the most abundant
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compound is coz,(up to 977d, foilowed by co (up to rg%). Hydrogen and nitrogenare also present. water is u.uilly,"carce, riyJro*.rons and traces of HCr are some-timesdetected. Thermal analysis shows ifrJ""r"r"" of the fluids often occurs in severaldistinct steps, at definite temperatures,

From the above results,.uttd fto,,, experimental data published by other authors, itappeilrs that te oka apatites crystallized in the presence of fluid pir*"", at moderatetemperatures. variations in the shape of tie fluid in"rurio", *uy ddeJ"'hlnge" i' thetemperature of crystallization. studied- in_conjunction ;ilh 
"dh"tiJ""v"JJ."", 

apatitemay thus become valuable as a georogic thermometer in ttre 
"tudy 

& Lrilorrutit*.

PHOSPHATE_SULFATE MINERALIZATION AT THE WHITE MOUNTAIN
ANDALUSITE DEPOSIT, MONO COUNTY, CALiFORNIA

E. B. Gnoss
CaliJorn'ia Division of Mines and, Geology, San Francisco, California

The white Mountain andalusite deposit is on a steep west-facing srope of tie whiteMountains, Mono County, California.
Andalusite occurs in a massive, north-south trending-, dike-like body which is exposedalong its strike for 2,500-feet and is s50 iu"tl"-*iaii.. A 

"*ril., 
r'Jf Jiandal,.,siteoccurs south of the main body at a lower elevation, and is believed to be a downwarddisplaced segment of the main bodv.

The main andalusite body is bounded by both north- and east-trending faults. Dueto intelse hydrotiermal alteration tttu r-tu"f of fault displace-uot uoi ihe relativeages of tie different rock types are difficult to decipher. The main uoJuiu"rt" body isbordered on the east bv quartz monzonite porphyry, on the west by hydrothermallyaltered sericite schist and metavolcanic roct<s;'aid is overrain in part by a weakryfoliated quartzite.
The main andalusite body consists of irregurar, massive, milky quartz and andarusite,zorres of qua.rlz-topaz rock, and irregular"zones consisting oi piorptrut.-and surfateminerals and quartz. Diastr'61s, pytfrhyllitu, anJ rutile are predominant in hydro_thermally altered areas aAlacent 6 ifi"'r"Jjf*flbearing rock,
The andalusite deposits sugg-est- several phases of d&elopment, which include:pegmatitic, pneumatolvtic,.and finally nya."tiermat atte..tlo,ritn it 

" 
p"goiutitl" .t guof mineralization sirica and alumina we'r" *trJ"""a *.ljr, l;lilJ if?io.irru ,.raboron. 'This 

stage was followed by the introductio"tt pno.pt ates and sulfates. Finally,minerals of complex composition and hydrothernr-aity uitur"o rnio"rut, durreiop"a *itt ioand adjacent to the main andalusite fu;:- 
- ----"

ORE MINERAL RELATIONS IN THE CUYUNA SULFIDE DEPOSIT.
MINNESOTA

Tsu-Mrnc Hau
Clanland, Cl.ifs Iron Co., Ishpaning, M.ich,i,gan

The^cyvula sulfide deposit is located in south-central Aitkin county in an outryingarea of the Cuyuna Iron Range, Minnesota.
lhe ore minerals of the deposit have been studied systematicaily by polished sectionmethods. The princioal ore minerars 

"* 
pv.trroiit"'and pyrite, *'rrJr"r"--^agrretiteand marcasite 

-are 
zubordinai.. i"'"Jiiti5i,'ffi.t..it", chalcopyrite, arsenopyrite,it1":ll* hematite, and goethite ,r" ;;;;;;'1" lrinor quantities.

r?ur gene':ations 
9f pyrite have been recorded, namely, pyrite I, which is sedi-mentary or diagenetic; pyrite II, which is metamorphic;"pyrite llr'formea directty


