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OS M IU M AND OXYG EN ISOTOPIC INVESTIGATION O F THE JoM REEF,
STILLWATER CO MPLEX

MARTIN, C.E., and PALIN, J.M ., Dept. of Geology and Geophys ics, Yale
University, P.O. Box 6666, New Haven, cr 06511

The J-M Reef is a p lat inum-group eleme n t (PGE) enriched hori zon with in
th e Banded Seri es of th e Stillwater lay ered m afic intrusion. Th e iso topic
composition of Os is an idea l tracer of th e PGE and, in conjunctio n with th e
(180 / 160) sy stematics of the dominant silicate minerals, can be used to
determine the processes by which the ho rizo n formed .

Previous work on the G-chromitite horizon from th e Ultramafic Ser ies
lower in th e complex established its probable initial (18705/ 18605 ) to be 0.895,
with a (Re/Os) of - 0.007. The present-day (18705/18605 ) of one wh ole-roc k
sample from the J-M reef is 1.9403 ± 0.0077 (20) . If th e reef had the same
initial osm ium isotop e ratio as the chromitite, it should ha ve a (Re /Os) ratio
of - 0.65. Alternatively, influx of new m "i,'ma with a d ifferent isotopic
composition ma y ha ve occurred between these horizons.

Th e 0180 of m ineral sep arates from the same J-M reef sample (b ro nzite
0180 ; 5.8 ± 0.1; plagioclase ~)l80 ; 6.2 ± 0.2) yield s an equil ibrium
tem pe rature of -1200°C and a calculated melt 0180 of 5.9, in agree me n t with
data for the res t of the complex reported by Dunn (1986, J. Petrol. 27:987-997).
Th ese val ues of 0180 are typical of mafic ign eous sy s tems and ind icate that
no s ig n ifi can t upper crustal contamination (hi gh ( 180) o r subsolidus
reequilibration has occu rred .

Th e p reliminary d ata indica te that the osmium and oxyg en iso to pi c
systematics record ma gmatic events . Further osmium isoto pic
m easurem en ts on mineral separates will define the init ial (1870 5/ 18605) of
the reef horizon and thus provide constraints on th e evo lu tion of th e
Stillwa ter magma chamber .
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RISING MELT ZONES : ORI GI N OF TilE VOLCANIC-A RC TO WI TIlIN­
PLATE MAGMATIC TRANSITION IN IGNIMBRITES DURING
EXTENSI ONAL STAGES OF OROGENIES

ABITZ, Ri chard J . and ELSTON, Wolfgang E., Dept . of
Ge olog y, Un i v . of New Mexico, Al b u q uerq ue , NM 8 71 3 1.

Sil i c i c a sh -flow tuf f s i n t he Mogollon-Dat il volcan i c
field, south we s te r n New Mexico , p r e s e rve c h e mica l
signatures r e c ogn ized wo rldw ide a s charac l eri s ti c of a
progre s si on from v o lcanic-a rc to within-pla t e t e c t on i c s .
Normali z ed t race-eleme n t plots f or p r e- 3D Ma r ocks di s p l a y
trends simi la r to v ol c an i c -arc granites f r o m Jamai c a,
whi l e p ost - 30 Ma r h y o l i tes mi mi c t ren d s found i n within­
plate grani te s fr om th e Sabaloka c o mp lex , S udan .
Pass ively e mplac ed plu t ons and domino-styl e faul ting
i ndicate t hat t he 30 Ma c hemica l t ransi t ion o c cu rred
sev e ra l mil l i on y e ars after the ini t i a ti on o f e x t e n s i o n
a nd d u c til e th inn ing i n the l ithosph e r e .

T r ace -elemen t and Sr-isotope values f or t he p r e - a nd
post-3D Ma v olcan i c s ui tes are , r espe c tively: Rb = 1 13 -1 7 5
& 181-240 ; Sr = 150-408 & 8-43; Y = 22 -3 4 & 48-96 ; Zr =
142-284 & 212 -4 36; Nb = 17 - 22 & 24-42; Ba = 1212-1 44 5 &
30-4 36; (87S r /8 6Sr ) 0 = 0 .70712-0.7087 2 & 0 .7 1775-0.7 34 07 .
Th e s e d i st i nct c he mica l suite s r efl e c t melt- z one mig r a ti o n
from u p per man tl e to lower c r u s t as e xtens ion p r o gre s s ed,
co inc ident wi th mantl e diapir ism and within-pla t e basal t i c
andes ite volcanism . Pre- 3 D Ma rhyol ite s c o n tai n a n uppe r ­
mantl e c o mp o n e n t , modified by ass im ila tion o f lowe r cru s t
and fr a ctional c r y s t a l l i z a t ion . After 3D Ma, s ilicic
ignimbrite c o mp osi t i o ns r e f lect feldspa r -buffered me l t s ,
c haracteristi c of the lower crust. Th e v o l c an i c -ar c to
wi t h i n - p l a t e t ran s i ti o n is a global ph enomenon of o rogeni e
b e l t s ; o u r results indi cate the petrogeneti c link .
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~b/S r/Nd ISOTOPIC EVIDENCE FROM MANTLE XENOL ITHS AND RELATED BASALTS
FOR MID- CENOZOIC N. AMERICAN ARC PETROGENESIS AND MANTLE Pb SYSTEMATICS

NIMZ, G.J . , CAMERON , K.L., and NIEMEYER , S. (Nuc lear Chem. Div.,
Lawrence National Lab . , Livermore, CA 95440 , an d Earth Science
Board , Univ . of California, Santa Cruz, CA 9506 4

Mantle -derived websterites from La Olivina, Mexico (160 km SW of Big Bend
Nat . Park) occ ur in two var i et i es: al l otriomorphic (A-Type) and
eq uigranular (E-Type). Isotopic compositions of acid~washed CPX s uggest
A-Type samples (87/86 Sr~0 .70292, £Nd=+5. 7, 2 06/204Pb~19.31, . 20 7 / 204Pb~
15 .60) forme d as precipi tants from hos t ba sani t e- a s s oc i a t ed magmas, while
E-Types (87/86Sr=0.7041, £Nd=+2.0 , 206/204Pb~18. 68 , 207/204~15.63 )
forme d from mid-C enozoic calc-alkal ine magmas fou nd near La Ol iv ina. The
webs te r ite-basalt a ssoc i a t i ons a r e supported by CPX REE modell ing. The
E-Type sampl es pr ovide evidence that the iso to pi c signa t ure of the
vo luminous calc -a lka line s uite is f undamenta l ly s ubcrustal, a much
debated hypothes i s (Ruiz and Pa t chet, 1988; Camero n and Cameron, 1985) .
The Pb compositions of t he E-Types indicate incorporation of a slab­
derived pela gic component . The unusual Pb composit i ons of the A-Types and
basani tes requi re t he pre senc e of a HIMU compone nt unde rlyi ng the region.

Ac i d ~ wa shed CPX f rom Cr -Diopside peridotites and orthopyroxe nites at
La Olivina sh ow enr iche d and depleted LREE patterns. One third of the
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sample s contain trace phlogopite or amphibole, evidence for meta80~ftl t ~ & .

Iso t op i c compos i t i ons of CPX from 5 samples show no correlation wi att
either moda l metasomatism or REE pa t tern. A phlogopite-bearing l hc l',.d t. c
has th e lowest Sr composition (0.70220), while a LREE depleted sa,,!,' .
has th e hi ghest composition (0 . 70328) . Although the single amphibol .
bee ring lherzoli t e analyzed has a low Pb compos i t.Lon (206/204Pb-1 8 . J ' .
207/204Pb=15.53) , Pb compositions are similar in the f our other S.. IIIII1 ••

206/ 204Pb=18.93-19.25, 207/ 204Pb=15 . 59-15.6 1). The similar, but sl lehl ' ,
lower, Pb values of t he A~Type websterites and hos t basanites sug&r ~l •
genetic r elationship or i so t opi c exchange . The lack of cohe r ence b r lw • • n

the i so to pi c systematics and the evidence for enr i ch men t/depl e t i on I I I fl••

lherzolites implies a multistage history for the La Olivina mantle.
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ABUNDANT MOI SSANI TE FOUND I N FUXIAN DIAMOND PI PE, LIAONI NG, CHI NA
LEUNG, Irene S., Dept. of Geology and Geogr aphy, Lehman Col Legc ,

Ci t y University of New York , Bronx, New York 10468;
KUO, Wen- Xiang, 701 Diamond Mine , Mengy i n, Shandong, Ch i na

Kimberli te d i a t remes occur in northeastern China along the NE- SW
tren ding Tanl u fa ul t zone within the Sino- Kor ean Cr a t on . DiamondM
are found in two major areas near Mengy i n, Sha ndong , an d three C ltW I f" __

o f k i mber l i t e bod i e s a t Fuxian , Li aoning . Moissani te (SiC) occur s 11"

a rare a ccessory in all the s e local ities.
An unu sual hand s pec i men from Pipe 50 near Fuxian conta ins hund re-t ..

of dark b l ue moi s sanite occurr i ng in aggregates coated and held
t oge ther by a milky, ves i cu lar s ubs tance . Thi s overgr owt h wa s also
i de ntified as moi s sani te by SEM/EDA and X- ray diffract ion t echndque »
I ndivid ua l crystals r a nge from minute to s ever a l mm in s ize . Sever-o!
c r ystals are covered by an or ange rim decora ted wi t h numerous hexa Y,OIH, 1
flakes of r ed hematite . Embedded within t he s e orange coat s are
i nclusions of cor ode d blue moissanit e .

The b l ue crystals as well a s their rims show similar crystal s tr lli-I
ures on X-ray prec es sion photogr ap hs. They ar e composed of the ba sJ ,
6H po l y type s t r uc t ur e ( 6-1 ay er , hexa gonal ) i n syntactic coale scen ce
with t ype 15R (15- l ayer , rhombohedral ). Amount of th e la t ter is
e s tima ted to be 30% by volume ba sed on r elative i ntensi t ies o f X-ray
ref lec t ions . Ther e are a l so less t han 5% type 4H and abo ut 3% type 1111
According t o a s t r uc t ure- temperature s t udy of synt he tic si l i c on car bt .t­
(Kn i ppenb er g , 1963 ) , t he t emperature of formation of t he Fuxian ap ectue. .
may be about 2400o C. Petrologic s tud ies of k i mbe r l i te s in this aren
also ind ica te ver y h i gh temperatur e and deep sour ce of origin. Thi ~1

i s perhaps the maj or r ea son why moissanite i s s uch a rare mi ne ra l in
other rock t yp es.
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PETROLOGY AND OXYGEN ISOTOPE GEOCHEMISTRY OF BRASI LIANO-AGE
SHOS HO NITIC TO ULTRA POTASSIC PLUTONS OF NORTHEAST BRAZIL.

FERREIRA,V. P., SIAL , A.N., Dept. of Geology , Fede r al Univ. of
PernambUCO, Brazil 50,000 ; WIlITNEY , J.A., WENNER, D.B.,
Dept . of Geology , Univ. of Georgia , Athen s, GA , 30602

Silica sa t urat ed and oversaturated peralkaline magmas were widely
I nt rude d into t he Cachoeirinha-Salg uel ro Fold Belt (CSF; a 20,000 km;'
SW-NE trending pre cambrian belt) between 450-510 and 660 mao The
nephel ine-normative plutons are sodic-potassic to ul t r apo t as si c
syenites forming multiple syenitoid lines and t wo dike swarms of - 50
dikes each aligned along t he s outhern bOUndary of t he CSF. The
plutons of th e main syenitoid line change t o quar t z monzonite with
shosho nitic affinities to the north .

The sil ica-sa turated plutons are very high in K, Sr, and Ba, high
i n P and Ti, and low in Zr and Nb. MORB- normalized element concentral­
ion diagrams show positive Ce , Y, and Sm anomalies , and nega t i ve Nb awl
Ti ancea.l i es , Alkali-pyroxenite in clusions are high in K, P, Sa , Sr a,,1
REE contents s ugges t i ng an anomalously enriched mantle s our ce .

MORB-normallzed concentration diagrams for shoshonitic composi tion"
show negative P, Ti, and Nb anomalies and positive one s for Zr and Rb.
Both gr oups show simllar REE patterns , with LREE enr iched and HREE
depleted a nd variable Eu an omalies .

Whol e-rock <5 180 estimatal from pyroxene separates are +6.5 to +8. 3
permi l (SMOW) sugges t i ng di f fer ent i agion from a mafi c magma with s ome
cr ustal contam ination . Whole-rock J 1 0 valu es for t he oversa turatal
gr oup and shoshonitic granitoids of +8 t o +10 per mil in fe r either IDOl' ''

crust al i nt er oot i on or a di f fe r ent source.
The intru sion of the per alkaline plutons seems t o fo llow major

s igmoidal fault zones , and may be r ela t al to pull-apart pr ocesses
along t hes e zones associated with the Patos-Aurora and Pernambuco
trans cur r ent l i ne ame nt s . The 2 b.a .-old Serra de Itiuba syenite in
Bahia shows slmilar geochemical charact eristics, suggesting that
anomalous mantle existed since Early Proterozoic times.
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LAMPROITE IN BRAZIL

MEYER, Henr y O.A. , Dept. of Ear th & Atmospheric Sci ences, Purdue
Un ivers ity, West Lafayette, IN 47907; MITCHELL , Roger H.,
Dept. of Geology, Lakehead Uni versity, Thunder Bay, Ontario
P7B 5El Canada; SVISERO, Darcy P. , Instituto de Geociencias,
Uni vers i dad de Sao Paulo, C.P. 20899, S. P. , Br azi l .

The fir s t des cript ion of the occurrence of a l ampr oi t e in Brazil was
r ecord ed by Leonardo s (1986) i n Western Minas Ger a i s . Withi n thi s
general region are a large number of other igneous intrusions that
i nclude kimber l i tes and major carbonatites whose ages are s imil ar - 80



! ., III 111.y . I n view of the controver sy r egard i ng t he pet r ogenet ic
•• I.. l lofl',hi p of c arbon at i te , ki mber l i te and lampro ite magmas , det ail ed
"",I y 0' l he rocks i n th i s ar ea of Braz il may pr ovide a unique in s ig ht
t.tl lI .lrl'~wer s for th i s controversy.

Iw" Ind i vi dual composite i nt r us i ons , Limei ra and Indai a about H km
iI' " ' . cons i s t of a la r ge kimber l i t e intr us i on and an as so c iated

. 11,· r l amproitic one . Petrograph ic all y and mineralog ically the
,I . "d .. .. ,IIId Indaia l amproites are comparabl e . Ol i vine macrocry sts
... , '" " ,lf1dom ly i n a fine gra ined gr oundmass that consi s ts of a fe lty
H"""I" L,' of thin l ath s of cl i nopyroxene i n whi ch l ar ger per ovski t e ,
".1 ,,,, 1, apat i t e and rare-Mg i l meni t e occ ur. Bot h lampro ites conta in
, ' .. w I ,'xlured elongated clas t s of par ti a lly r ecrys t a ll i zed glass .
r .. ."I"'· 1I1 i n the Inda ia rock ar e pl eochroi c reddish - brown t itani un
I' ,I t ha t poikilitically enc lose c l in opyr oxene and sp inel. This

, .. , "". ; s not observed in the assoc i ated k imber 1i tes but i s cha rac ter ­
I II. III madupi t i c la mpro ites.

r tn-mi cal analyses of the bul k ro cks trace elements and cons titu tent
I .. " , ,, 1~ are simi lar f rom each i nt rusion and comparable wi th l ampr oites

I"",, , 'I~ewher e , part i cular ly madupi te f rom the Leuci te Hills , Wyom in g
II " nlehae l . 1967) . These chemical feature s wi ll be pr esen t ed i n deta i l.
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" 1111 111 XENOLITHS IN THE HOMESTEAD KIMBERLITE PIPE, WELKOM, SOUTH AFRICA

';AIlWOOD, Bla i ne L. and MEYER, Henry O. A. • Dept. of Earth and Atmos-
pher i c Sciences , Purdue University , West Lafayette , IN 47907

;1", lIomes t ead or Kaa l va ll e i kimber lite pipe near th e gold mining town
", W,· lkom . O.F. S., Sout h Africa was worked for diamonds for a s hor t
,,", 1,,11 at t he t urn of t he century. Recently , th e pip e has been
....' I"· ,,,.d and r evea I ed a pl ethor a of both per i dot i t e and ec1og i te xe no­
l nn-. ; The kimber lite is impor t ant as it i s one of th e mos t northerly
, ...."lI l h- bear i ng localit ies of a group of possibl e Type II ki mber li tes,
. "1 , ,, i nc l udes the Star Mi ne near Theuni ssen, and pr ovid es an ins i ght
I" ' ,, " hitherto unknow n por t io n of th e 1i thos phere/ asthe nosphere of
"">K,l<l pvaal craton .

I Illy-two peridotites and a sim il ar number of eclogites have been
. "" Ioed from this pipe . The per id ot ites ar e garn e t - bear in g l herzo -

It I " '. (40%) . har zburgites (20%). pyr oxe ni t es (3 5%) . and wher l i t es (5%) .
l't," ·" · grained granular and mosa ic-porphyr oclas t i c r ocks are pr esent ,
I'" hoth ol ivine and orthopyroxene f ormi ng neoblas ts in t he l atter

• ' 1"0 of xe no l ith .
Ilil vi nes FoO.90 to FoO.94 have lo w Ti02 co ntents « 0 .03 wt %).

I" I ""pyr oxenes (EnO . gO-E nO . 95) show di f f er ences i n A1203 bet ween
V' """ Iar rocks (Av. 0. 68) and mosaic ones (Av. 1.30). Cl i nopyr oxenes
ion y•• Ca/ (Ca+Mg) values of 0.47 and 0. 33 for granul ar and mosaic xeno­
I " n-, re spect i vely . Cr203 co nt ents ar e withi n the r anges not ed f r om cpx
I " "'1I01iths from Southern Afr ica . Gar nets vary in color f rom wine -
' "'' 101 ' . t o black. genera lly th e 1i ghter co1or ed garnets contai n less
" : 0 1 l han th e darker ones . Ti0 2 con tents differ between the gra nular
I ' u.nl ) and mosaic (Av. 0. 3) xenoli th s .

I;"o l hermobar omet r y sugge s ts hi gh- and low- temperature s ui t es of
I'" 1,lot ite xenoliths simil ar to localit ies i n other parts of th e
i"' l'v,.o l cr at on. The hig h-temp peridotites r efl ect an or i gi n i n th e
"1'1'"'' as the nos phere wh er ea s the granul ar , 1ow- t emperature , depleted
"".. r l i l hs refl ec t I i t hos pher i c cond it i ons .
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1'1{m OLOGY AND GEOCHEMISTRY OF PROTEROZOIC HIGH-Mg DIKES
I'" 1MTIlE VESTFOLD HILLS. ANTARCTICA

,, (IEHNER. S.M.• Dept. of the Geophy sical Sciences, The Universit y of Chicago.
, " n-ago. IL. USA
II,, ' otdest undeformed mafic dikes in the Vestfold Hills of the East Antarctic shield are
. l"" dcterized by relatively high Si02 (5 1-57%). MgO (7-14 %). Cr and Ni (up to 1600
\'1''' 1and 417 ppm respectively) and low Ti02 (0.49-0.70% ). The suite was emplaced
" ,'d 2400 Ma, direc tly foll owing an amphibolite-granu lite facies tectonoth erm al
""";,,"orphic event at ca 2500 Ma. Chondrlte -normalized plots of incompa tible trace
d. mcnts, major element ratios, and phase composi tions divide the high Mg suite into
"'''T distinct subgr oups. Based on dike intersections, the oldest of these chemical
I ' '' '' I's (I) is ol iv-opx phyric, the intermediate group (II) is oliv±op x phyric, and the
\"""gest group (III) is opx phyric. Whole-rock trace-element characteristics of chilled
" '.'II:in sample s and Wiling trends in the opx phenocrysts proh ibit these subgroups
10 .. ", hcing related by crystal fractionation and previous isotopic studies preclude crustal
•..uramination as a significant source of chemical variations. Major- and trace-element
, " ,I,,:I[;on also indicate that two of the chemically di stinct subgroups (I. II) were
. 1. uvcd from primitive liquids extracted from separate "chondri tic" upper-mantl e
' '' ''H'es leaving olivine + orthopyroxene residues. Superimposed upon the chondri tic
·",II acteristics is evidence for selective trace element enrichment, coupled with a relative
,1"I"" ion in Sr. suggesting enrichment through a "wall-rock" reaction-t ype proce ss
c uhin 3 plagiocl ase-bearing lherzolite. Comparison of an estimated parental liquid
, "" 'I1(lSition (Mg75) with experimental melting studies indicates magma extraction took
.,1." c at pressures of - 10 kbar, consistent with the geochemical signatu re indicating
I"" 'ial melting within a plagioclase-bearing mantle. This also constrains the thickness of
, I ... vonrinental crust to S 35km at the time of magma genesis. Phenocryst matching
· , I.. ..iments indicate emplacement of the suite at pressures of7-8 kbar.
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LOY ER TO MIDDLE J UR AS SIC VOL CANICLASTIC ROCKS IN THE BEARDMORE GLACIER
AR EA . TRANS ANTARCTIC MOUNTAINS, ANTARCTI CA

LARSEN, Daniel and ELLIOT, David H. , Byrd Polar Research Cen ter,
De pa rtmen t of Geology a nd Mi ne r a l o g y , The Ohio State Universi ty ,
Columbus , Ohi o 432 10

Lowe r t o Midd le Juras sic volcaniclas tic rocks of t he uppe r pa r t of t he
Fa l1a Fo rma tion a nd the Prebble Forma tion a r e the up pe rlDOS t s tra ta of
t he Devon ian t o Jurassic Beacon Supergroup in the Bea rdmo re Glacier re ­
gion . Th e volcaniclastic rocks are disconforma b ly o ve r lain by up to 520
m of flood basalts of t he Middle Jurassic Fe r ra r Gr o up .

Ana lysis of n e w s t ratig raphic , pet rographic, and geochemica l data in­
di cates that two d istinct volcaniclas t ic sequences a re p resent . The
l o we r s equence , up t o 156 m t hick, consis ts o f f l uv ia l s a n d ston e and
r hyol i t i c to high- silica r hyol it ic dis ta l airfa l l t uf f whi ch in cr ease s
in abundance u pward. The u p per sequence i s up to 375 m t h i c k and c o n­
sists of o n e o r mor e of the fo l lowing : da c itic t o rhy o l itic p r oximal
airfall tuff, vo l canic-sedimen ta ry debris f low b reccia , coa rse basalti c
tuff and pyroclasti c b reccia, a n d fine t o c oars e volcanic l a stic sedi­
mentary r ocks . The tu f fac e o us beds in t he l ower se q ue n ce a re in t e r ­
pre ted to be Plini an ai r fal l depos its from di stal dac itic to r hyo l i t i c
volcanoe s and tho s e in t h e up per f rom p roxima l d a citic t o rhyol i t i c a nd
basaltic volcanoe s , and po ssibly inc l ude phreatoma gmat i c eru p tions .

Th e rhyoli tic t o h i gh s i l i ca rhyoli tic tu ffs in the l ower se quence ,
a n d the daci tic t o r h yol itic t uff s i n t he upper, have t ypical calc­
alkaline chemis t rYi tuf fs in t h e up pe r sequen ce d iffer fr o m tho s e i n the
lowe r in ha Ving marked l y h ighe r tran s ition metal c on t en t s. The ba s al t i c
pyroc las tic r ocks have geoc he mi ca l cha ra c te ris t i c s similar t o the over­
l y i n g f lood basa l ts. Ba s altic a n d s i l i c i c volcani sm overlappe d in
P re b b le time; thes e rock s c on st itute a b imodal v o l ca n i c p rov ince.

Th e vo lca nic a c t I v Lty wa s a ss ociate d wi t h a change in t ecton i c se t ­
t ing fr om a f o re lan d basin in which the Bea c o n wa s deposited t o an ex­
t en s i o nal regi me r elated t o the i nitia l stage s of break- up of
Gondwana lan d .
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COMPLEX PETROGENETIC MODELING USI NG SP READSHEET SOFTI/ARE

HOLM, Pa ul E. , Departmen t of Geo logy , University o f
Wi ndso r , Windsor , Ontario , Ca na d a N98 3P4

Spreadshee t software, s uch as LOTUS 1- 2 -3 , has p reviously
been shown to b e r eadily a d a ptable fo r modeling the basic
p e t r o genet i c processes of p a rt i a l mel tin g and frac tion al
cyrstallization . More complex mode l s have been propos ed t o
rep rese n t t he c ontinuous nature of magmatic petrogenesis
whe r e materia l may be r epe at ed l y r emoved and / or added to t he
ma gma chambe r . Spreadshe et s have been created for op e n
system frac tio nal crys t alliz at i on mode l s (r .t .f .- period­
ically r e fi l l ed, peri od i c al l y tap ped , co n t i nuous l y f r ac ­
tionated , a nd a.f.c. - a ss i milat ion - f r a c t i o na l crystal-
l i z a t i on ) a nd f o r dynami c melting . Th e s e processes h a v e
b e e n used to e xp l a i n var i at i on s i n e leme n t a l ratios a nd REE
pat t e r ns wit hin igneous sui tes t ha t had prev i ou sly been
attribu ted t o v a r i a t ion s in s o u r c e compos i t ion .

R.t .f . a nd a.f .c . mode l s i nvo lve a s i n g l e spreadshe et .
Va riables u s ed a r e the parent magma c omp osition , c om­
pos ition a nd p rop o r t i on s of ma te r i a l (s ) added , proportion
cry s t al liz ing, mi neralogy o f crystallizing portion , a nd the
p roport i o n r emoved . The proces s c a n be fo l lowed throu gh
a ny number o f cycles . Examples o f material tha t c ould be
added a re additional parent magma , mant le partial mel t s ,
p rev ious l y e r up t e d flows , and upper or l owe r c rust .

Variables for the d . m. model are t he source comp osition
and mineralogy , mineral me l t i n g proportions, and the frac ­
tion melted and the melt fractio n removed f o r e ach cycle .

Th e a dva n t a ge s o f using the spreadshee t model s a re the
l a rge numb er of elements and v a r i a b l e s t hat c a n he i nv o l ve d
and r epeatedly changed with rapid r e c a l cu l a t i o n . REE o r
mult i - element plots can be vie wed and prin t ed a l a ny s tag e .
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NANEY. Micbael T. and BLENCOE, James Goo Chemistry Division.
Oak Ridge National Laboratory. P. O. Box 2(J()8, Oak Ridge. TN 37831-6110

An import ant aspec t o f p rep a ri ng sa mp les for high -pressure . h igh­
temperature experimentat io n is scali ng volatile com pone nts inside precious
metal tubes . Bulk co mposi tion c hange s d ue to loss of volat iles du ring the
seali ng process are pote nti ally det rimental to su ch st udies . Resis tance
welding techniques prov ide two ke y advantages in alleviating this pro blem :
(1) electrodes can be shaped to makc line seals O il flat te ned tuhc ends and
(2) sealing can be acco mplished with sho rt -du rat io n current pulses th at
minim ize hea ting of the tu be contents . In addi tion , afte r opt imum welding
parameters have been de term ined . reliahle welds can be madc ro utine ly
without a high level of ope rato r skill. This methodology con trasts with both
gas -torch and arc -welding methods. which requi re that the so urce of heat be
continuous ly moved wit h sk ill along the crimped end of the tub ing .

A poten tial d isadvantage of the resistance weld ing met hod is that the weld
ca nnot be inspec ted vis ually as is do ne routi nely in gas- torch and arc­
weldi ng. Fo r this reason , se lec tio n of app ropriate we ld pa ramet e rs (e lect rode
force . c urrent. and duration of c urre nt pul se) is criti cal for ac hievi ng leak
tight. high streng th welds. To test the in tegr ity o f weJd s prod uced by our
res is tan ce we ldi ng appa ratus . high in te rna l pressures we re ap plied to thin-
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