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.Abstract
T ho Ip irar .gn , P a rauú , Brn z il cho nd rite re li a t. 10 ::llJ a . m . <l n D er-r-m be r 27 , 1!172. At· 10-"" ::0

stones worc re co vered , \\'o igh ing ovor 7 kg . T Il(' m crcori te lias ii ,·e l"J·,\'st a ll i,,-ed . ch unrh-it.io t":<!" I"I'
nnd cons is ts 01 m aj or ol iv iuo (10'11 ' 9,0)' 10\\" ('11 Jl,\'rox " he ( Fs lH .sl undmotnl lic X iF e : m inor t roilito
a n el o l i g o cln s e (A bs~ . sAn J ~ ' ~O ,·:•.o); n nd ucr- c s s o ry .. lu - o mi t o (Cm" .oU \·G.3Pc3.0S P12.; )' Xl i n e ru l IIJ,el b ul k

com pos it ion ( 1o'e t o t a "SiO~ n .il ; F e o/FPt ula" ó}: .J7: Fe o/X io S.!JI : F Ctu laJ 2(;.2 7 %: m ot nl lie Xi Fc
I ü,73 e;{,) indicate H-gl'Ollp clnssification, ar.d homogencous, uniform minera l compcsit ions : murkod
dcgrc c of recrysta llizut ion , a nr l nbsone e of ig ncou s g luss indicntc thnt t he stonc is ar I'c!I '" iogi e
t yp e 5.

Zusammenfassung

De ,' Ch oudrit I pi ra n ga (S tu u t von Parn n .... B rn·'!I" 'II ) fi e l 103 11 m a rgen s nm :!7. D c ze ml n-r J!17:!.
)1 indesr r-ns :10 S tc ine 1I'1IJ'l lpn gl'~mnml' l t, mi l e im -m C:e'<lIn lgc\\' ieh t v o u übe r 7 kg . Der J fl'!.eut'it
hut c ine rck i-is tu l l isiorte, chon rtri r ischc T nxt u r um l ist zucm nmeng es etzt nus deli Hau pt bcstuurf n -ilen
Ol ivin (1o'u 19 •0 ) , n i..tir ig .Ca PYl'Oxcn (FslG.sl IIIt " uu -t n l l isehc m X iF c ; tlCII X c lw n h es l lll ,d t c ilpn ', 'l'Oilil

IIIIlI O ligok las (Ab8~ . s:\ J '1 2 ' 2(h·j . "I : un el d em a kzessm-i sc h en Chromir (Cm;;.o1.!'· " .3 1'1'3.0SI'J~ , ; l. )I i" t·rn l­
t1. 11d Gesnmt zusauun cn se tzuug (Fc J:: cf>aJll t/:-iiO'!. 0, 7 1: Fc o/F'c f:, csamt 0,5 7 ; }"('°rS i ° S,H1 ; F~gb; a ll1 l :!(j. ~7 ':'0 ;
metallisehcs X iFc 1G,75 o/r,l zc- ige n , dn f.l .11'1' ) le leo" it " U I' H -C I'I; l' l' l' ge lt;.I't.. Die Kht<:sifilati..n uls
pet ro log isch e r T y-p ói is t cre ieh t l ir-h nus dPli h (Hnngel lC ~ll Zu-nnuu en sctzuu geu « PI' )l inCl'll lien . dem
h o lic n C rn el d e i' R r-kri s t n llisa t ion so w ie uns dr-r A h wcscn hcit. \ 'O JJ Glns .

1, Introduetion

'I' he Ip irauga chon drito Iell on Decemher "1.7, 1D7 2. I~ t 10 : :W 11. m ., n.t Lajeado ci o
I pi rangu, }'O7. d o Igu a çu Count y , Stu to 01' P a ran á, Brazi l (250 :30' S, 54 0 :30' "'l.
.:\ f'ire ball W P.S o bserved p ussing t hroug h a cloud less sk., · from upproxi ma uely el'.st, t o
wcst , ICI' Yiüg I' s moke tn',i l t hnt la st cd fo r moro t lll''-,l li, min utes. T wo s tr ong d ci on n­
t ions wcre lreur d . fcl lowcd b.\' so und rcsellllding m uch in e-g un firo . Th o full wn~ oh­
sorvcrl hy m unv cyc witnesscs in clu ding uu uirl iu o p ilct f1 ,r in g t he route from S i'1O
P lt UJO lo F o7. do Iguu çu a t It'1 u lt.itu rl« 01' 2000 m , who n ot iced th o f'ire bnll wh il .- t he
p lane wr,s f1 ,vin g over t lll' G ltl'l~p Ultvlt d is t.t'Íct , ItUoUt aook m fl'om F o7. d o ] g ua.ç·u .
X eltrLI,j ettd o d o Ipi l'lm gl1, wind ows am l d om's 0 1' hou ses \ I'(\I 'C sh l1kcn Im d CUJl' a ml
hook cnses v i 1tn~kc l. :\t lea..-:t t wo s ma.1I in l[lite t. pi b werc o 1tsen ' ec!' t hc la,rgl's t 01'
\\'hi ch was :!ij em ii1 eli l~m c ter .mel -~ :j cm Ch~ l · p. :\ t.ot a.1of itt Ic:ts t 30 illc1i\' icllHt1 m ck ()l'i1.c'
specime lls weig hillg O\'l~ 1' 7 kg W (' ]'( ' f eCO\'l' re(!, Ineli yid utt1 sp cei m ens itrC' hi g hly n tri a hlt,
in sizc an cl lI'eigh t : .-,?pnr cn t l.v , t !w IlIo l'ges t, s tone wei g he d 2 .liii kg . ~bny 01' t he ..< 111 ­

pIes weJ'e eo llcded im llwd ittte ly I~ fkr t.lw fa li lIoncl :trc slt id to ha\' c heen hot . TI l!:
cstimn.tC'I! s i7.e of l;hc stre wn fie kl w:~s a,t Ic:t:;t..H) km in longes t, dim ensi on .
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'I'h « m eteori to \\':1.'; f i r"t d eseri bcd h,\' CAYMl HETTA d , u l. ( In i;j) in 11 bri cf 1tb,; t,mct,
t hn.l; providcd .1 hu lk c lu-miea l ,tnn l,\"~ i ,; ,11\(1 ,t p c trologi o cIass ifi ca t;ioll (H i» 01' t.he
ston«. ...\ mor e dotail ed descripti on of t he mincralogv uucl te xt.ure of the chondrito
was gi vcll hy A :" G E IX CCI <11\(1 Fl" :" ICIEL LO (IOi ô) .

Hcrc , 11'1.'prescn t additionu l d ltt',1 on th c mincralogv an d petrogruphy of thi s meteor­
ito in a n <' !Tor t. t o provido furthur SlIJlJlOl'!. for iI,,, elasxificn t.ion . Em phas is is gi"cn
to elcctron mi cropro lu- una lvscs of consbitu enf p hn';l's (o liv iuc . low -Ca pyroxene,
p lng iocluse , chrn mitc), since n u s ue]: ILü .. had provio us lv UCCIl pu bl ish ed Ull this
st one. In udd ibio n . ,1 ne w bul k chcm icu l .m.tlY"i s wns mud e .

2. Analytical Procedure s

Pol ishe d thin scet ion s of t ho mct r-orit e "'1'1'1' d lld ic tl iu t ruusmi t u - d .(11.1 rot l e c t r- d Ligh r , nnd con -
"t it.uent mincru ls ' \'('1'1' anulvzed wit h un uu to m nn-d , \ Hr. E ..\IX-:; ..\ f cl ect run mieroprobc . us in p PI'C"
viou sly dcscri hcd un nl vt ieul uond ir ions. s ru ud ur. ls, un .I co rret-t iou p I·,"n-«dures (e . g . Kisrr, c t. 01. 1!l78).

Fr-Idspnr anulvsr-s "'PI'C' m nclc using 811 0 l't int cgnu ion li llll!~ "r :! soe. to av oid oxeoss ivo hca t bu ilr-up
nu .I a lknli loss t1ul'ing a nnlys is. Tl lt~ b u lk r- ho ru icu.l a unly s is wn s pc rfo rt ucd (l('('ordi ng to m orlif'ied
pl'IlI 'c llurcs 01' . r_\JW~E \\'l C Jl ( I O(J Ii).

:3 . l\Iincralogy anel Pet rography

'I'h« met cori t.o hus ,1 chond ri t.ic tvxt ur c. wit.h 1'011 1\ 11 1·0 clo ngut,e choudru les rauging
in appn rent d íam et er fr om 0.2- 2,0 ll111l. ' i'heir (,ext.Il l'l ' '; It r e va rie d and include fibrous
(F ig. la), exeentrn-r.ulial (Fig , 1 b). p Ol'phYl'i ti l: (Fig" , 111-. h ), pnik il iti «. harred and
gn m uJar tvpc». Some ehond rulcs contuin Fuu--grn.in cd. mi cr ocrvs ta liino material
( Fig, I b) un d ske leta l u livi ne cr.""t.id~ (F ig,.: , t h, e), indicuti ve of the ir ervstall iz ut.iou
Ir om snpcrooo lcd mclts . 'I'h e choudru les a re «mbcddcd in to ,. ma.trix cousist.ing of
mineral fm glll en b of \ridely ynrying gra in sizes , iu cluding "O111 C f'iue-grained, micro­
orvst.a lliuc IJl l ~ t,e l'Í l', I.

'I' he lJl e ~' '-'ol' it c lut" IJl'pu s hoc ke d II,\" px t mtcl'1'cstri n l i mp a c t co lli sions <1" i" evi de nc­
cd by t hc oec urreuce 01' m :.,-.,' ex t. ínction and d cfor mn.nion ol ' structu ral p lanes (olcav­
ag e, t wiun ing) i n m iu crn.l s n.nd uf shuc k veius eOIl" i"t ing of gllt"", m nfic si li c:1.t e r clicÍi;
alllL reme/teci Ilw t.nlli c lIick (·I.i1'Oll-truili t.e illtc l'g)'()\\'th::; (Fig , I d.). Frh e Illctcorite is
n. l"o r ecry" ta lliz ed , I\'ith e1Cltl' g m ills (lf p l..giueI<t"e I)('in g 1'(,l. <1i l,\" (li i(ccrn ib Ic .

~r11j or mill('r;t b Hre h Olll ogCIl <~Oll " oli "illc (.wg'. F a l!I .o, 1'.. l>l c 1, F ig . 2). h omo­
g'<' IJeu ns lo\\' -Cn, ]J." I'OX (' l!l· (il."g. F "1I;.8' T al>le I . Fig . 2), :1.ntl IIld,t llic n ickel-i l'Oll ,
~ I in ol' minera,)" ,ue t,ro ilitc alHI h OlllOgClll'OIl" pl .~gi u<" lI. ,; c of oligoe!a"p ('Olllposlt ion
(avg. "-\],82.8"-\1112.:\° 1'5,0' T ablc t), a.lld h Ol1l ogelleOllS Ch1'01llite (.nog. Cm" .OUvG'3Pe3'0
SpJ2. " T11.b le 1) ii( <tn nccc,;,; ory pha sc . P cntô!tm<1il.(' 11Il(I o ldhi~ lll i tc \\"cr c d l'"cri !Jed on
t he has ii( of Illi cl'oscopie ,;t ud ie s f ro lll thi s lIleteori (.e 11" aceess or y ph,\ses by .-'iX C}E ­

L l' CCf ltll(l F lT)\lCIE LLO (1 !l715) . H O\\'C" Cl ', tôllC OCClIlTenee 01' old h<t mit e is dOP,uU'u I :

------ --------------------_._------- --- -
F ig . I a. C'1ll>: lI ll'ld l' e"n" i~t il'.g 01' l'i 1>I'OIl ~ p~TO " I'JI " lIud. ;lli oIll OI'p h i,' "l i" i]Il' '· I·,\' "l a l ~ (Iigltt·) . fll 1111'
l' ig 1>t ""1'111'1' i ~ "i"i1>11' P. p OI'p 1> Yl'ili l' 1'!1OJI(ll'll ll'. ( 'oll~ i "ti llg m llilll.I' o f o li";Jl(', I' lI1 be ll ll l'cl illt o f ill e ­
g rn.illl' (l llIat l'l' ia l. B llIl'k is 11'0i Iill ' , Trnll ~lllit t ed . pl llJlI' p ol l\l' i,." ,l I ight . S"a ll' 1>11 1' " I(lIlIls 11 .1 ~ 1111ll.

Fi g. llJ. 1'0 I'J)h~T i l iI' ,' IlO11I l l'ldl' (1I'fl) "ontllillill g II ~k , ' I " t n l l' l'y~tal o f o li "i lh ' , E XCl'll r 1'l "","1ill I 1',\'1'0 ­
XI'll" <'!W.:lIh'lll e (I'ig ltt .). B lllek ' \I'l' a i ~ IlIl'lalli c Jli d ' l' j·i l'Oll 1I!lIl t mil ite . T l'Ill"" . il l l' ll. pla ll e po l:ll 'i1.,·,l
l ight . ~( · tlI l· bar (' l( lIoJ ~ O.I S nU 11.

Vi;..: . I e, ~rllgllifi l'(l illl ll/-(" 01' ~ kl' lc t a l oli" ill(' c ' I',\'~ tll l of F ig . I h . Tl'anHmill l·(1. p la lll' po llll'i1.l'd l ight ,
;';"111 1' ha l' 1''111ll ls 0 ,04 111111 .

I"i;..:. 1ft. sllIll'k " l'i Jl eOll~ i ~ l i llg of gln~~ . ~i li (' lIl "~ (o l i" ill l'. I' ,\" 'oXI'Ill': (lil'l''' I'l'lI t "hadl'~ 01'g l' ,t ~' ) . 1I11'1all ic'
lIi ,·k ...I, il'OlI nJl( l lm ilil e (",hit l') . B llIe k a,'" l" ·II "k~ . H c fi pl't "ll l ig ht. SC'II1<- bal' " q llll l~ O, I:: 111 111 .
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(1) 'l'h i« work , (:!) C'A \".\ H HET T .\ d · ul , ( I!)/ ,; )

th is miuera l has nof p reviously hccn Iounr l in t he r elativoly highly-oxidizcd ordiuary
choudri tcs lrut a.p pc.t I'S t o oceur ex clusivelv in t he hi ghly rc duce d ens t nt ito choudrites
and enstutite uc hoiul ritcs (c .g. K E IL] !Hi8. ]{"DIDO IlH Illn, GUAHA;I[ ct a l. ] ll77). Un t il
elcctro u mi cropro ho da.t,'t aro presou t cd of t.his ph aso in lpintuga., it s OCC1lJTClHlC
mu st. he cOllsiclel'ocl uu cortu iu .

4 . Bulk Composition

0111' hulk ehc m iea! ,tlllt !ys is is list ed in Tu hlc 2, t,ogeth c1' wi th th e onrl ier analy si s
I)," C A v.vnn ETTA d , n. I. ( ID/ii ) as 11" ('11 ,LS t.he C J F \ V n orms . l n gc neral, t he au a lvses
'L~]'(·( l IH'II. S lig ht. ,[ ifTe renl' l's ,U'(' no te d in t.hc hi gh el' Ti 0 2, A120 3, 1<'1'0 , MnO, un d
1'2();. .uul 1,)\\"( ·1' C I'/ ):l ll.l )( [ }'t·S in t.h« 'LlIltiys is hy C A \'A H HETTA ct ul. (l!l/ 5) in CO Ill­

Jl1tr iSOl ] t o ou rs .

õ . Discussion and Conclusions

COIll}los itio ll 01'co ust i t ucn t. mincra.ls u.nd t he h u lk co m posit ion of Ipi ruug a indi ca t e
t llll, t t llll 1I1l'1.Po rit l' . i n 'Lg rl'e lll l'nt , wi t.h t he Il,trli e1' work hv CA"A HHET TA do 'LI. ( I !l/fi ),
l' l:!OUgS to th c H-grollp o r oho ndri tcs. 'I'h is elass i f'icut.ion is purt.i eul .u'Iy indicutcd hy
(.h,· eu m posif .iou-, 01' uli v im: ( FlL 1!I.n- Ta.ble I , Fig. 2) uud IO\\'-ClL p y ro x CJw (J.'s16.S'
'l'n. h le I. Fig . :.! ) wh ich n re wcll with in t.ho r ltllg es of :wel'l, g ll oliviue <" nd lo w-Ca PYl'O­
xr-nu co m posi t.ion s for e q u i li lrra tcd H -gl'Ouj> chund rit.cs (Flt lli .!)- 2[).,J a.1HI F SI5 .7 -I S. l '

n ::-: pl :et-in ·I.,': K EI L a.1H[ F HEIl IU KSS O :\ l !lU.j., lLS m orlifi ecl h,v F OD OH et a l. I D7li ).
ll -g rOllj> ellLss ifient. i,J'l is ulso ind icated hy t hc eo mposit.ions 0 1' ehromitc a nel plagio­
e la.sl' (Tn hlo I ) wh ich n.rc n :I' .\' clo-«: t o t,!w nVerlLge eo m p osi t ious fo r t.hose ph " ses iu
cq u ilibrntcd ll -gt"llll p eho ud ri tes (B u x cn et a l. I!)(ji , VA:\ SC ID Il;S a nd R IllB E ]ll(j8) .
H-gl'llllp e /;, s s i fie l,t io ll is Iu rt hor ind icated h,\' t he hu lk ane.lyscs (OUI' dntn liste d
fi r s \;, t,hose I,.,' C A VA!lH ETTA ('t a.l. ID/ li aro Iis t.erl seeond ), Illtl't ieul n.l'ly by t hc I' a.t i o s 01'

F el ol ul/8 i02 (O.i I. ll . i :l : ,t ' ·g . H -gl'll llj> 0 .71 ± 0 .07 . VA:\ SClIm; s lt nd WOOD I!lli7).
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1.V /FCto tal (0.57, 0.54; avg. Hvgroup 0.63 ± 0.07, VAl' S Cm.lUS and WOOD 1967),
Feo/Kio (8.91, 8.29; avg. H -group 10.90, C It AIG 1964), as well as the conte nts of F Cto tal

(26.27 %, 26.78 %; avg. H-group 27.52 %, CRAIG 1964) and metallíc nickel-iron (16.73% ,
16.35% ; av g. H -gro up 16.72 % , K EIL 1962a , b).

In agrccmcnt with t hc results of C AVAR R ETTA et al. (1975), we a lso conclud e t hat
t he Ipirnnga chondrit e is of pet rologic typc 5 in t he class ifieation seherne prop oscd
by VAN S Cm.lUS anel W OOD (1967). Typc 5 classificati on is indicat ed by thc uniforrnity
and hom ogeneíty in compos it ion of olivine, low-Ca pyroxene, chro mit o and plagio­
clase, t hc marked dcgr cc of recry st allization of the met eoritc, and t hc a bsence of
igncau s glass ,
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