
CARBONACEOUS 
CHONDRITE CV3 

Axtell, 
McLennan County, Texas 

Founl).A ~ID NEW 264. 3 9 

Total known weight 6.2 kg 



OPAQUE MINERALS lN CAIS. AND CLASSIFICATION OF THE AXTELL (CV3) 
CHONDR1TE lgnado Cas;mov:/t.2) and SLcven n. Simonm'. O>Depa1·tme11t or Genh)gy, 
Field M\1$Cum ()f Na!ur,11 ~~rn.>r~'• Chka~o IL 60_605t USA. (Z.) ~~parlmt11t of the 
Grophysic:11 :;"•.icn~\.:~. fhe l.imvers1ty of Chicago, Chicago Ii', 60637, USA. 

Axtell is a n(~w CV3 chondrite fr(1111 Texa~. Preliminary slu<lie:s of its Ca-, At-rich 
inclusions were reporlcu by l l]. The mineral.ogy and ch1.'.mical c:omp?~ition:-:. of opaqL~t' 
minerals in four Axtell CAls (AX-4, compact 1 ype A; AX-5 and A.X-7, l ype B 1; and AX 
9, Type B2) are distlnC't from their a!rnlogs in otl!cr indu~ions from CV3 rhoudri~L'.'i. 
Metal1ic NH~c (awarnite) is the dominant phase 1r1 opa1.111e assemblages from Axlell 
inclusions, and occul's as wc-11-rounded p~-u·ticlcs of sires bNwcen -1 and 20 ~tn1. Their 
compositions (in atom %) are Nit,3 .67F~·.H-33~02,.3 in. AX-4, AX·7 and AX·-9, and 
Ni74Fc23Co1 in AX-5. None of the awarulle graJ11s contains measurabk aI11uunt.<:; (>2()() 
ppm by w~ighc) of th~~ platin~m-&t(iup ekme~ts an~1l~zed (or (~u, W, Mei, Re,, Os, Ir and 
Pt). With very ftw excepuon~. the 11waru1te panick.:; stu_d1ed 1m'! surroun~led by or 
intergrown with V-frt~c magnetite (detection limit-= 400 ppm). In contrast wHl1 Alknd", 
the. dominant s~1lfic.k plrn:.~• in Axtell inclusions i~ Lroilit~ (Ni~0.02 to 0.3%, by wdght), 
pcn~a1:dite h scarn\ occ11rrin~ on]y sporadkally a~ sn1a}l grain:; aswdate,1 ,1.,ith rn~~bll!r 
FeN1_ (jusi. a few parudes vf 5 lolS ~ we~ fo~m<.l m. AX_-5, AX-4 and ~X-7, an_d nor_H: in 

AX .. 9). Als<.), an 1~ohitrc,l 10-1.tm gnun of m1llente (N1S; l·e=0.6 wt.%) ha.s l>eru 1lk:nr.1f1ed 
in AX-5. Unlike. Allende inclu~ions, Axtell CAls do not coutain sulfidr vein~. Two 
rem?rka~ly l~g\': PG?-1ich .sulfid~ .grains have been re.cugniz(;d:. <me ~pherka], 12-pm 
parncle rn AX-'1 (AX-4A, m mehhtc, clo~e to Lhe. (,ug~ of the mclus1on) and auuther 
irregularly shaped 25-µm grain in AX-9 (AX-9A, in mdilitc in:i:ide a spine! pali.(;~tdc) . 
Study of the c:l~'.men1aJ dh;lribudon by wavelengtl1-dispcrsivc X-ray mapping and anHly:,i~ 
and backscattered c1~1ron imaging sui!g,es~ that these arc Singh: minerals and nlll mulh­
phase as~embl.1ges. After normali~tjon to 100 wt.%, compot-iLions (in atom %) of AX-'1.1\ 
(total element.\- a.naly:Lc<l-97.6 wt..%) and AX-91\ (total::06.8 wt.%) arc, resp"'.rtivcly, 
(Ptzo.4 lr13,s Os13.1 Ruzo.9 Nio.9 Coo.1 Feo.6) S29.8, and (Pt11.9 Ir,.4 OsJ.6 Ru:a1 Ni 1i.1 
Coo.2 Fe-:;o.6) SJ 1.0 Mkroprobe analyses of chundn1lc olivincs uud low•Ca pyrnxcnc:, 
yield average Fa &ml F . .:. c.ontcnts of 6.7 and 1.0 mol. c1c, res pee ti •.-ely. These i.:ompo~ilitH1:> 
suggest that Axtell is tuorc similar to the CV3 c-honurites of the reductd subl'Jvup (awr;it!<.' 
mol.% Fa--1.3 to 7.7 and Fs;;;;2.8 to 4.7) thau the oxidized unes (avtragc mol.% Fa:-7,6 tu 
11.7 and Fs::;.l6 to 7.4 mol.%; [2]), although sampling bia.,es (e.g. of amod)Oid 
agg_re~ntes. mC>r(' fayalilJc, vs. chondrul~~• more Mg:r~ch; [3]) may. result in large 
var1auons of lhe rt!purted average l:mnpos111on of the ohvrnc.s, and cons1dcrabk ovcrhtp 
exists in the F~ coutenb of the k)w-Cu pyroxenes of both :-t1bgroups. The amhlt;uons 
laxonomic significanrt~ of olivine and pyroAenc cou1pu.<i:itions in CV3 choudritt.s i.s 
exemplified by Bali ~1hlch, despite be.ing placed in the oxidized subgroup (on t11( b~tsh of 
the similarity t,f it.'> nu11rix/d11.mdrule and ma~ni;utl.Vmctal ratiC>.s, and ~bundan1..:c of Ni rith 
sulfides to lnost~ of vther oxidized rnernbers), comains the.: rnt>st Fe-poor ~ilic~ite.~ of all the 
CV3 chon~ri~'s (~l;~F~.4. low-Ca Px=Fs1.o: [21). Unfortunately, pervasive wcalh1.~rinr, 
of the mam.x ma term~~. m ~x_tdl has tr3.:1~.Jormed all, metal ,arid sulfides into compk!i. oxidt:~; 
and hydroxides, makrng d1ffo.:ult 1rny d1re..:t compa.nsou wllh opaque marrix ma1-:, bis from 
other CV3 chondrites. However, weathering of CAJ met,tl and sulfides has b1.~n tniniru~1L 
The nbundanrt~ of mt:lijl ,rn,1 si;;~rcity of Ni-1'i<.~h sulfide~ in AxLcll iuclusions at\' ITivre 
similar to tho~c in Lhe !m:l~si<.>~s. of the r~luccd CV3 ch0nd1~ltes, although ,ldJitiun;il 
~:nowledge of ~~l maten~il.s u1 oxid12A.:d CV3s uther lha11 AUcnd~ 1s Qf rriti,:al irnp(irl.11icc to 
fully as:-(\SS this rnteqm~tarion. 
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