
(2,] ). It npp('nrs that. I·he binnry Fe-1\i dial!;rnm is :1. 

poor approxilllat ion tot h\' real sil.ual.ion, and it. is of 
int.Nest, thai, Vop;d (2-1) has propos('d an allog;(,thl'l' 
differcnl, n)('('hani ,~m (If fflrmal ion of 1,11(' \ridlllan"t iit fen 
pal.1 CI'l1, based on I he facl. I huI. f hc st,a hi I i I Y fi\'ld of t hc 
a-phase is ('xtl'lldcd up t.o I he liquid liS in I he pr\';;('n('(' of 
all I a f e\\' I \,11 ill:'> of olle pCI' C(,11 t, of phosphorlls, ni; is 
co III mOllly fOlilld ill i roll nwl ('ori I (,S. If o\\'c\'\'r, ('v\,n 
in Yogel's modd it is assunwd I,hat thc iron m('l('orj(.es 
c(lolNI vcry slowly throllgh thc tcmpcral.urc range fiOO-
40Q oC. 

This condil,ion pr('s(,111 S :L formidahl c diflicult.y for t.hc 
plancl ary hypo! hesis. The ('ore of I hc "planet," must, 
h:w(' heell mnit(,11 at one Lime, t.o permit, t.hc s('gregn­
tinll of mrt.al :llld si lic'ale, hut Urcy (25) has shown that 
a body of only Ilinar Kizc, if melt.ed hy any process 
whal cver, ('ould 1l0t. cool t,o t.hc rCCJuircd low tempera-
1.lIl'es in Ihe \'ntirc ·nl-!;r of Ihe solar :'>Yfilem, C!V(,l1 if 
h(~:lf iIII-!; by IIr:ll1ium, fhorillm, lIl1d po(.assinm-40 is 
ignored . Jf I he hml illl!: ('fTN'f s or I hesc I'Itdiolluclide,-j 
arc cOllsidered (:JO ) , iI, is fOll1ld I.hal. Ihe radiw; of Lhe 
par(,lll, body cannol, havc cxcccdcd 1000 km , It docs 
not S('CIll possihle, I hcrcforc, 1.0 accounl, for I,hc dclailcd 
fcat mes of t hc iron Inc(.coritcs hy post,ulating IIH'il' 
origin in plallct.ary-sillc<l parcnt hodics. 3 

Primary and Secondary Obiects 

Thc srrone! of I.hc pri nC'ipal thcories of nlC'I.('ori I I ~ 
ori~in was con('('ived by II. C. Urcy. IIe proposed I 1l:J I. 
t.hc mcteoril,es developed ill two surccsfiivc p;enC'l'at,i tl It . ; 

of \)ocii(':'> (0, 7,22, 2/i). Thc first of t.hesc (t.hc prilll:ll'.\' 
ohjc'e(s) :H'c:lImulal f'd a(. low t,cmpemt,llI'es, illcorpor:tt -
il1l-!; :1 subsL:uliial cOlll.ent of (.hermodynami(':dly 11\1 -

sl.ahl\, (,()lllPOlllle!S ami po,'fiihly frce radicals. CII;lI1(,(, 

('\,rll I.s, () (, (,\IITin~ from t.i mc 1.0 Limc, t. rip;g('l'('tI (''\1)­

t Iiermi(' C'1i('miC':t1 read-ions ill I,his mal.('rial. l'r<\\·i .J(,d 
the primary object had grown t,o slI(Tiei('lll, I-il'( ' fo 
prnvcnl, I , I](~ cxplosivc dispersal of thc rC;tci.ioll prlHlwh 

(U re'y hal' ('sl imalf'd I.hat a lunar-sized obj('e{. W!! llid I,,' 
rCCjllircd) , localillf'd redllet.ion, mclt,inl-!;, and S('l!:r<'g;a­
Lioll of mcl,al :lIld si I il'al,e phases would rf'fHiI I i 1\ I,he 
format·ioll of pools of pcrhaps mr(.cl" or \.f'lls-of-nwl.c'l' 

3 In fninH'sR 10 IIH' proponellL~ of t.he pln.nctary hypol, llf'H i ~, 
iL should he pointed ouL IhaL Lwo ot.he rwisc pllzzlinJ; fraL\lr<'I~ of 
thc iron meteorill'R may he explainrd by the rfTccts of hiJ;h prC'H­
sun's. The nickC'l-ri('h ataxil('s ( ;;' 1(; % ~i) do 1I0t di ' plny a 
\ridmanstiilten patlcrn, hilL ollly a rltl11l'r irrl'!~lIhr mixtllrt, of 01 

lind -y phnsC'H. The snnw is Irlip of pll'ssite ( ;;' 12% Ni) in O('I~I-
11 ('dr ill's, which wOlild I1lso hI' \'xl)('r. ted 1.0 displny !I millialure 
\\'idnlltnsliiLten pl1Llrrll n('('orcling 10 Figurc a. AR point ed Ollt 
by I ihlig (:d7), pH'Rsure lowt'rs lhe -y-a t.mnHformat.ion kmper:l­
Lllre, ~o (,hat. IlOt,h plcs.~iLe and I he nickel-rich alaxilpH miJ;ht 
have heen kC'pt. ill I he -y-form hy high ex!,ernal pr\'SHlIr('~ . UPOII 
rl'll'ase of Jlrl'~surr during t.hc hrenk-lip of I he pan'llI, hod iN', ii, is 
sllggt'~lcd I hat. I "<'sc alloYR Rllddrllly foulld UwmsplV('R ill I hI' ,,­
region, nnd transformed prompLly to lUI irrpgulaf mixLllrt : of n­
alld ,),-p"nsc. However, t.hiR pxplallaLion o[ Lhe abs\'II"1' "f ' L 

Widmanstiillcn patIN II in alloys of high nic'kd COllel'nt i, lI" r, 
ulliqllC. Till' phase dingrams presC'ntrd hy Vogpl (.24) Illd ':II,' 
I hal, n I phosphorus cOllt(,IIL~ ('ommonly [ollnd ill iron IlWt "01 II I"' , 
lilc'sl' all"p difTer from those of luwrr nickel ('ontent in th ,, 1 Illt'n: 
is no high-tl'lllprrnllll'c a or a + -y field adjoining thl' 1t'lllllltiS 
ill IItl'ir JlhaH'~ diagmms. Til Vogel's model, thc formatinll tli' a 
Widmanslii llrn pat.tern wOlild (herehy be preclude(l. H.pg:HlI-
11''<'8 of whil' h Iheory is finally agreed upon, it wOllld serm that. 
changcs in thc hi nary Fc-Ni phase diagram induced hy lhl' ill­
elusion of minor constit.lIenl.8 of iron meteorites should hc cnrl'­
fully considered. 
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dimcn. ionfl. Thc silicatc pools \\-0111<1 differcnt.iat,c 
UpOIl cooling into morc or less purc millcrals, thc prc­
cuniors of thc ac.hondrit,(,!'i, whcr('as t.hc mct.al pools 
providc mal cria I for I he iron nwt cori I es. Thrsc re­
act,ions must occur ncar I,he surbcc, duc to I he dif­
ficultics in storing t.hc I"eaef.ivc compounds :n d('pt.h . 
Continued gro\\'t.1t of th(' objcct \\'ollid call':c somc of 
t,hci'ic scgrcgal cd regiollfi to be buried at. gr('al, f'nough 
dcplh .. to pcrmit, format.ion of <liamondfi from ~raphiLc. 
If t.hc tcmpcraturcs in t,hc interior of thc object hap­
pClled to rcmain near 450°C, t.hc WidmansUi.tt.cn pal,­
tcrn could form. 

Thc sccondary ohject.s are thought to havc bccn 
bodics of asl,croidal sizc, 0 1', altcrnal,ivcly, thc surfaec 
regions of primary ohjects. In j,he sccondary objcctH, 
the chondritcs werc agglomcral.c<l from debris resuit,ing 
from collisions bctwccn primary object.'l, and worc com­
pactcd undcl' varying but gcnerally low-tcmpcral,ul'c 
cOllClitionfi. Still Ialer in cosmic hist,ory, fur(.hcr col­
lisions occurrcd which, in t,tI I'll , brokc apart thesc sec­
ondary objcct.s and produccd t.hc meteoroids, 

Thifi thcory has t.hc ucivant.a!!;e of heing ablc t,o ex­
plain, or at. least :1ecommodate, mOfit, propcl'! iCH of I.hc 
nwf poril ('s, although it often relics lipan cvcnts which 
would sc('m t,o havc low probaiJiliticK of occlll'rcncc. 
Some of I.hc difTicul1.ies of Ihe planelary hypothcfiis also 
apply to Crcy's thcory. If t,hc primary objcc(.s wcrc 
of ltlnnl' sille or largoI', thc problem of maSfi loss from thc 
asl C'roidal (wit tliscllssed abovc, and pcrhaps also t.he 
prolllf'ln of hrf'ukillg up such a body, milK\' bc con .. idercd. 
Prohal)ly I he mm;t, scverc disadvallt.agr of this theory iH 
I,hal. I he ral1l!:e of permissiblc eonciiLions in I,he intcrior 
of f II(' pri mary objcct sccms to bc qui tc small. Prcs­
Slll't 's mllst hc high cnough, at, somc point, ·to synthe­
sizc diamonds, yct high prcssurcs would lower the "I-a 
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Figure 3. Tl]e Fe-Ni phole diagram, after Owen and ltu, J. Iron and Sleel 
In,'., 163, 132 119491. Above the line AC, "Y-phose Itaenite) is stable, 
whil e below AS, a-phole (komocite) is the Itoble form. The regionl marked 
along Ihe weighl % nickel axil Indica te the approximate limit> of composi­
tional variation wilhin Ihe different clanes of iron meteorites. tReproduced 
from (27) with permission of the editor.) 


