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f r o m a soure e r egion shows tha t the planet
must be o n the o r d e r of 100 km or more i n
r a d i u s to s egreg a t e a nd del i v e r a small fra e ­
tio n o f me l t to the su r f ae e before i t eon­
g e aI s a t d ept h . Thi s e o ne lusion is d e pend e n t
o n the pe r me a b i l i ty of the soure e r e gion
wh i e h is more s e n s i t i v e t o t h e e r y sta l siz e
than detai l s o f paeking g eometry. We have
e hosen va l ues o f these parameters ( 5em ery­
stals app r oximat ing sph e re s ) a nd the densi t y
e on tra st ( 0 . 1 - 0 . 3 gm/eml)wh i e h pro ba b ly pro ­
mote segrega tion to an un r ealistiea l l y l arge
d eg r e e. There f ore the 100 km e s t i ma t e of p lan­
et radiu s must b e eonside r e d a mi n imu m f or
t hes e rea s o n s as we ll.
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The Serra de Hagé met eorit e is a medi um t o coarse
graine d i gneo us anor thos itic norit e cumula te (eucrit e)
wi t h a mosaic texture . Pet r of ab r i c ana lys i s of pl a­
gioclase sh ows a weak pre ferred orienta t ion (010 ) i n­
dicat i ve of a cumul us proces s o Modally our s ec tion
has 64% plag , 34% pyx , 1 .8% ot he r; normat i ve plag is
~5 8% . Phases pr esent a re plag (An 9S) ' opx (EnSS. S)'
a ugite ( Wo ~ sEn 3 9Fs 1 6)' ch ro mite (Cr 203 ' 50-54 %) . Si 02,
Ni-Fe (Ni, 0 .3 - 1.5%; Co, 0 . 8- 1. 2%) . troilite, and a
t race o f i lme nite ; z i rc on and phosph at e a r e present
but we r e not fo und i n section. Pl ag twin l aw s tudy
revea l s mainl y pol ys yntheti c twins wi t h mul tip l e t win
l aws . Of 142 twins s t udi ed in 107 gr ains there
was 39% Pericl i ne , 28% Haneb ach-Al a=Acline , 18% Albite,
15% Albite- Ala : this s ugges ts an unrecr ystallized i g­
neous ro ck a l t hough the r e may be so me s ubso l i dus an­
neal ing. A new bulk ana l ysi s r esolves the wid e var i ­
a t i on i n A120 3 (1 2- 27%) cont ent of ea r l ier wor k and
gives 20. 89% whi ch is an appr opr i ate va1u e . The me­
t eorit e s hows no eviden ce of s hock and i s unc on t amina­
t ed wi th r egard t o any othe r r oc k componen t i n con­
trast wi t h luna r anor t hositic r ocks. It i s high1y
equi l i bra ted and the pyr oxen es r ecord a complex s ub­
s ol i dus histor y (s ee lIar low e t a I . abs t r ac t ) . lt i s
t he mos t fe l ds pa t hic cumula te eucrite , as compa red
with Hoore CO. and Hoama, and was derived by l at e
fra c t iona t ion from a mor e magnes i an mel t than t hos e
of non-cumul a t e e ucr i tes (Sto l per , 1977) . The cumu­
l ate euc r i t e s appea r t o be part of a met eoritic ANT
s ui t e whose ot he r members a re not wel l r epres en t ed i n
ac hondr i t ie meteorites . These membe rs may i nc l ude
diogen i t es , eo arse f ragments in howar di t es and i n
silicate por tions o f mesoside r ites , and a re asso cia ted
with bas alt ie eue r i tes .
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Pyr oxenes of t he Serra de Magé eucr i t e exhi bi t com­
p1e x exsolution features. These have been studied by
single- crys tal X- ray diffrae tion , op t ica l , an d micro­
probe techni ques . The hos t i s hypers t he ne (~85 vol %) ,
Pbca. Seve ral t vpes of a ugi te , C2/c occ ur : Al­
thick 1amell ae ( ~ 25 um th i ck) a re r e1 i ct (001) exsol u­
t i on f rom pi geonite ; A2 - us ua l l y f i ne «1 um t hi ck )
but somet imes blebby (100) lamellae from hyp ; A3 ­
se pta and l enses (~5 um t hi ck) on ~ ( 052 ) of hyp : and
A4 - i r regul ar smal l (3-7 um) blebs . A2 au g i s ubi­
qui tous; AI 1ame11ae are common , s paced from 90 t o
~2 50 um apa r t ; and A3 and A4 a re common but occur l n
l ocal di s ere t e vol umes. AI and hyp s ha r e b* , whi le
: he ~*girect ions a re normally separa t ed by- 2- 30 ; i t
was 17 in one ca s e . A2 appea r t o be pa r t i a l l y cohe ­
r ent with hyp , having co mmon b*. a* direct i ons , and
:='*A2 pa rallel to [1011 \ . The -;::-e 1a t ions have fea­
tures o f opx of both t he YP "S t i l l water " and "Ki ntoki­
San" t ypes (~. Ishii and Takeda , 1974) . 1I0wever,
t he exis t enee of four t ypes of aug in one host gra i n
does not fa l I into any ex i s t i ng mode l of pi geoni t e ex­
so l ut i on , s uggesting complexi ties i n i ts or igi n o Con­
clus ions . The followin g t hermal hi s t or y of pyx i n
Serra de Hagé i s pr opos ed : 1) Cryst al l i za tion of pi g
(W0 6 . 6 En S ~ . O: 9 vo~% AI) above the pig eutectoid r e­
aetion t emp, ~1130 C: 2) Exso l ut ion o f AI l amellae
begins a t - l 0600C on cooling below the metastable pi g­
aug solvus : 3) As (001 ) l ame l l ae grow. pi g chan ges to
cl inohyp by r emoval of Ca : 4) In vers ion of cl i nohyp to
hyp (W02. 7EnSS. S) near t he intersection of Õhe meta­
s t able aug s olvus wi t h the hyp solvu s (~900 C) i s
near l y i deal (s mall de gr ee of mi s or ienta t ion ) but may
i ncur so me recrysta l lizat i on; 5) Exso l ution o f A2 aug
on (100) occ urs on fur t her cool i ng . Relat i ons of the
A3 and A4 aug are unc l ea r but t he crys tallographi c
orientation sugges t s gr owt h f r om hyp . Comparison of
t he exso lution t ex t ur es and init i a l pi g compos i t i ons
of Ser r a de Hagé with t he cumul a t e euc r ites Hoama
(W0 3. 0EnS6. 7) and Hoore County (WOIO. I En ~ S. 6 ) shows
that Ser ra de Hagé cry stal l ized wi t h an i ntermedi a te
cooling r ate and a t a cumul a te dep t h of ~10 km i n an
ac hondri t e parent body (~. Miyamot o e t aI . , 1977).

136 SM-ND SYSTEMATICS or THE SERRA DE r~AGE EUCRITE.
~. ~. Lugmair1 and ~. ~. Carlson2

IChemistry Department B-017, 2Scr i pps Institute
of Oceanog ra phy A-020 , Un ive r s ity of Californ ; a , San
Diego, La Jolla, Californi a 92093.

As part of a consorti um study of the basal tic
achondrite Ser ra de I·Iagé. we are currently attempting
t o obtain an i nternal isochron age by the Sm-Nd
dating method. Because of the relatively unshocked
nature of th i s eucri t e (as compared to Juvinas or
Stannern). it is of obvious importance to compare ages
obtained by different dating schemes. as well as t he
i nt errel at i on of the Sm-Nd systemat ics of the various
eucrites. At this time. however. it is not clear
whether suffic ient amounts of different mineral phases
can be separated in order to secure a precise internal
Sm-Nd isochron, considering the hi gh. but variable.
abundance of plagioclase (64-95%) in this meteor ite .




