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Dear Sir: 

We are pleased to provide a completed information form about a 
unique carbonaceous chondrite which we have recently acquired. 
t aken considerable time to get the necessary work done on this 
and I will be providing a photograph in the near future. 

Please acknowledge at your convenience. 
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The Meteoritical Bulletin 
April 10, 1\j0 

INFORMATION REQUIRED FOR A NEW METEORITE 

Proposed name of meteorite: Mara Ii nga FIN D Fall or Fmd 
Note: Meteorites can be named after any permanent landmarks (e.g., towns, brooks, sinkholes, etc.). Please list the type offeature 
used for this meteorite name (provide map, if possible): __ M--"-a..,_p_a_t __ t_a_c_h_e_d _______________ _ 

Fall date and local time, or find date: _ _,,1..:::9..:..7_,_4 __ :..:R..:::e..:::c..:::o.;;ig"'"n::..:.i=z=ed=-....:.1..:a.9..:a.8..:a.9 ________________ _ 
Nearest town or village: _ _..M .... a..__ra...._.l i.._.n __ g_aa...-_________________ County: _______ _ 
State: 5011th Australia Country: Australia 
Geographical Coordinates: 30 ° 18 . South' NorS 131 ° 16 East' EorW ,.....,,----
Total recovered mass: ____ ....... ......_,.__.='-----------------------------
Number of individual objects recovered and their masses:_.....,......,. ____________________ _ 

Circumstances of recovery of fall or find (e.g., found during ploughing by Alex Brown, or recovered by Alice Green after a sonic 
boom was heard): Discovered by a prospector 

Nature of recovery site: (e.g., rice paddy; forest; grain field; house): _.....,.S,..a.._n...,dL;y,.__r ... j...,d4,1g~e _____________ _ 

Oassification: (e.g., HS chondrite; eucrite; IIIAB iron):_...,._..._ _____________________ _ 
Name of person who classified meteorite: __ _,D.....,_r.._. ·-C;.::a...,r....:.l=e=to...,n..,__ ... B ............ M ... o ... o ... r .... e.._ _______________ _ 

Name and address of institution where the section or sample used for classification has been deposited: _______ _ 
Center for Meteorite Studies 
A rjzona State I loiversity 
Ierope, A rizooa 85287 

Name and address(es) of institution(s) where most material is now located: _________________ _ 

Key classificational information (e.g., FeO/(FeO + MgO) in olivine for a chondrite; concentrations of Ni and Ga for an iron): 

fa 32. 9 to 34.6 Average 33. 4 
Name of analyst: _____________________________________ _ 

Remarks on any unusual mineralogical, chemical or physical properties: __________________ _ 

If the meteorite is a find, has another meteorite with the same classification been recovered within a distance of 25 km? If yes, 
summarize the evidence that the new meteorite is not paired with the one recovered previously: __ N_o _______ _ 

Name and address of person who filled out this form: 

Anacortes, Wasbiogtao 98221 lJ S ,A, 

If there is insufficient space for your report in any of the above sections, please use the back of this form or a separate sheet. 

Mail to: Dr. Frank Wlotzka, Editor of Meteoritical Bulletin 
Max-Planck-Institut fiir Chemie 
Saarstrasse 23, Postfach 3060 
D-6500 Mainz 
Federal Republic of Germany 
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MARALINGA -A NEW METAMORPHOSED CARBONACEOUS CHONDRITE; T. Geiser 1> and 
8. Spettel 2). I) University of Mwur.cr, Institute o( Planetology, Wilbelm-Kkmm-Str. JO. 4400 Munster. 
Germany; 2) Mu-Planck-Institut fw Chemie, Saarstr.23, 6500 Mainz, Germany. 

The MaralinJa rneteorite is a oew carbonaceous chondrite find from Australia {found 1974). It has been 
recently cla..,sified as pctrolqgic type S by C.B. Moore (University of Anrona). Sin~~ IIWlY new meteorites are 
colli:cted in Antarc,ica 27 meteoriw were dwified as type 4-6 urbonaceous chondrites. h is now possible to 
reveal a systematic study among the members of this group. The problems to classify lhese mt~rites after the 
classical classific.tion schemec, e.g. mineralogy and petrography, bullc chemistry, and oxygen isotopic data 
arc oow obviou.s. Geiger & Bischoff (1) therefore recommended to establish a new carbonaceoiu chondrite 
group, as also suggested by Kallemeyn et al. (2) .. Mara.line• is probably another member of this new meteorite 
iroup. , 
Here we report first petrotnphic and mineralogic.&l data, u well as the first bullc chemical analysis of 
Maralinia. A pieu of 11 , waa curni.ned vi,ually. Polished thin sec,io0..S were ma.de and gtnenll petrographi~ 
inveiitiaations were carried out wing transmitted and reflec\6d light techniques. Mineral analyse& wee~ 
performed by using an electron microprobe and a scanning electron microscope equipped witb an EDS-systero. 
General pctro~raphy: Maratinea i, moderately affected by weathering. Some minerals, espt.cially chondrule 
surroundini silicates and magnetites as well as the fusion crust show • bro\1,-n staining (iron oitdes). 
Cbondrules and fragments are well distinct from matrix minerals. Size measurcmeots of 35 cbondrulea eave a 
mean apparent diameter of about l mm ranging from 0.3 tots mm . The matrix of Maralioga is largely 
composed of olivincs (20-50 ,am) iorcrgrown with plagiocl~ up to 100 µmin siu and pyroxene& {10-SO 11m). • 
All phase, arc docorated with micron-sized m.aenctites. Opaque minerals are znai.nly magnetite and s1D1ll 
amounts of fine-araioed pcntlandite. We could also find two small particles (3 pm) of (Os, Ru, lr)S2, which 
were described by (3) in some other C4-6 chondrite.s. Magnetite& occur in two populations: large, rounded 
•nregates up to some hundred microns in si~ and small micron and sub-micron si.zed particles decorating 
silicate minerals. All 1arge m&pdiles contain cxsolucion features a.t reported by (4) for so::ne other mcnibers 
of the type 4--6 catbooaceoui chondri~ ,Kroup. 
Mineo! chcrnisu:,:t The matri11.-otivines are highly e,quilibr:atcd. Mean Fayalitc-content is 33.9 ±0.4 mole~. 
Tbey also contain various amounts of NiO (mean 0.57 ±0.08 wt. 9'; range 0.38-0.82 wt.") and CaO (mean 
0.19 ± 0.18 wi. '5; range 0.0-0.67 wt.~). The hi,gh NiO-cootentB are typical for •01.idiu:<r C4-6 chondrites. 
Binns er al.(S) and Geiacr & Bischoff (6) Rporf Ni containing matrix-olivine& in Mula• (West), and 
ALH82135, ALH84038, ALH8S002, and Karoonda, respectively. Low c.a contents of matril-<>livincs arc also 
reported by (7) for Karoonda, ALH8213S, and PCA82500. The&e authors · concluded that this is due to 
D1Ctamorphism. The pyroxenes an, mainly clinopyroxencs • only two orthopyroxcn~ were found (fig. 1). 
Clinopyroxcnes are uniform in composition and the orthopyroxcocs have Ps con~ts of 26.0 and 28.8 mole 
~. This is • very typical value for members of this iroup, because (6) report similar ortho-pyro11.enes in 
prcvio~ly investi&atod meteoritec of this iroup. Another similarity to these sampl~ is the wide distribution of ·) 
plagioclase compositions. Plagioclase& in Manalinia vary from An 3S to An 83 (Fig. 2) 
Bulle chemisto::: The bulk composition was detenni.ned by instrument.al neutron activation analysis (INAA). In 
Table l the result is compared to some other members of the C4-6 chondrite& group. Except for low Na. Co, 
Ni, Za, and Sc values Mantini• is - concerning the bulk chemistry - closely related to these C4-6 chondri~ 
Copdusjon: The Maralinga carbonac«t~ ehoodrite is after petrographic and i:n.i.neralogic.J featur'C.§ and in 
bulk chemistry very similar to all •oxidi~• C4-6 cbondriteS. Trus is an additional evidCDce to group these 
mcreori1" in an own carbonlGCIO~ chondrite iroup! 

References: (1) GeiBer T. &. Bischoff A.; lSth Symp. Antan:tic Met., 78-80, (1990); (2) JCa11eroeyn et al .. 
• OCA, 54, (submitted), (1991); (3) Geiger T. & Bischoff A., LPSC XX, 335-336, (1989); (4) Geiger T. & 

Bischoff A., LPSC XXI, 409-410, (1990); (S) Birul$ R.A. ct al., Meteoritics 12, 179, (1977); (6) Geiger T. & 
Bischoff A., Mdeoritics 24, 269, (1989); (7) Scott E:R.D. & Taylor 0.1., Joum. Goophys. Res. 90, C699-
C709, (1985); (8) JCalJemeyn O.W. & Wuson J.T., OCA, 46, 2217-2228, (1982); (9) JWlemcyn G.W., 
Mem. Natl I.oat. Polar Res., Spec Issue, 46, 151-161, (1987). 
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MARALINGA ·ANEW C4•6 CHONDRITE: Geiger T. and Spettel B. 

t 2 J ' 5 ,. 2 ] 4 5 

•• 2730 ]160 3270 Joao 3130 ,. ,.a 5.7 s., s., 5.4 

... 1J. 7 14.J ,,., 15.2. U.9 Al '·" 1.67 1.J2 L12 1 .04 

Al 1.14 1.51 1.ss 1.67 ,.s, s, ,.,, 9.0 1.0 7.3 7.S 

r 342 317 302 Jl4 234 Ir 1 ,4J 0.6 0.4 0.7 0.4 

Cl t.93 1.00 1.75 ,.n 1.51 .... . 1400 t2SO 1000 ,1ao tSJ 

k 11.Z ,, .0 a.a 10.9 1.2 Sb 6' 7J 7'S 74 51 ., T1 97 .91 100 9' l• l90 4&3 40S 4n 349 

Cr JS&O 1430 3240 1no. lZ10 SIi 21, 298 240 271 214 
Nn 1296 1450 1440 14]0 1340 Ew 96.l 11S 100 1'0 at 
,. 23.6 z,.o 21., 24,Z 21.8 ,b JOO 311 275 Joa . 242 
Co 3Sl 751 611 681 · 504 LU " 47 42 46 l6 
Ni ~.399 1.43 1 .21 1.l& t .os Os 990 960 820 880 715 
Zn 65 107 98 91 n 1r e50 020 7S7 us 620 

Au 75 .6 120 550 136 1)11 

Values for Ng, Al, Ca, ft, Mi Int; ior Na, l, Sc, V, Cr, Nn, Co, Zn, Gt, As, $t, Ir, au, in j)plt; for Sb, 
La, SIi, Eu, Tb, Lu, Os, Ir, Au in ppt>. Date for 2, l, 5 frClft lall~yn (1987) (9), 4 frDffl Kallenieyn l ~asaon 
(1982) (8). 
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Fig. I: Composition of pyroxenes in the matrix of Maralinga 
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Fig. 2: Composition of plagioclase grains in the matrix of Maralinga 
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