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,      [re.llowittg'' its  the tp&BSiatiesa ©1 -as* art iel® 
by Aes&^eatsjsißjt ¥*€* Fe«*»k'©v .ia Mg&^UdüUJtäf 

■ ■'<M#l©orit'i<*»■),   V©1 JRVIII,.'■ Möseow?»   -I0Ö0,   p&ges 
■  S-X®,] 

Mueb attention is  prm®n*l.f te®ing devoted t© t.ba "d«t 
; t«r»lnati(»a ®f tfc«   i»«topo Content  ia various  «Xestents ««sued 
in aet:'0«rSte*,; including tb&e« isotopes, wbiefe ar© the pro«; 

: duet» .of  i?a'.ai»aetiv©  d®©ay« 
■■ ■f.R©w2®dg'€» of th©  isetop» e®Ht®Bt is tied' ia d&re©tly 

with tä©' p©s8BiMlity «*f  d*t*3Msi»lßg t&e  &g© of  isro» aad 
@t©a« a«tw?it«ss  1;* «litaiiled aee©uat  »f tW M»t©yy &t 
attempts  t« d»t«raia«  the  &g©' »f ss©t®©riie@ 'fey jf&di«m«iiv«; 
»©thesis  will fe© foaad  ia tfe« »art i el« toy fö&isa  pisbllstH jd ia' 
Its?  <1).;  th©a® i»t«ä>r®gjt«d  in' the eub^ftat  sr«  advised to        '   . 

■' S.©©& up that' ü.ous'e». 
■ I*t iae   tal» ' a few words  tö  reasind th®   r@s-d®r of t&* i 

«H!s «if  the  jsrofeile»,  A®  is  know»*   th* ' ura»iwai»l«!8B*I mal ihod 
giv«0. fully i8®lf.&tsl» v%£u®a  ttfv the  age ©f ««'thorites C&bo&t' 
-€4,5 biMioa y^a-ra).  »*©  Jhsbidiuta»sty©ntitt» »«thft:«t»   aasl.  la & 
»uab*y  of  ssyp.es  tit©- arg&a' t©®feßifti«s-  yields*  c©Kij»let*ly aa«.- : 

.logons  »«»suits*   It »ay fe®'«ai&" tfeat' the   wraeSi©e©ti¥®'* ®:g® 
r«pafee'®ata  tbe-tim®'«laps*« dwri&g: t&©  «©M  of  hardening @f 

j»,   tfc@-'K«äte®;rie embst**««*»," wbieh ssay hav® tEtos jsl&cs®  «?±1 ifaia   •' 
..   »©sa.» e^aj»i£!®ra&2f.*'i:r®?i*,#;r pan«*  wSsoraift tto© »ets»©**!« sd&~ 

»tftMie®  w» «at  suhj&&'4   t& tho: e..otlon «*£ «esssi« r&ya,. 
Th« »iaplem? Ksfchec? &$ ae>t*&^ll«j ag® d©t®s*Btiaati^a by 

»©aas  »f  g&efeous? h*iiia&  ^jssittsat »«%&>ur«nexit ©8Sj>l»yed fes? «^ 
a«afe»r »f y#&s*8 "by'P&sset' and fei®  asttsceiat®«'eannot  be »s* 
p*©t«d  t» giv® reliable  jr*»ult6- net'only  dues to t&»  possi- 
bility ef  hel-itm i©alfi.a.gö  isvi» ©pae*t   tout Jtsainly .boca&ge »a*t 

,.of....tb^. •"hall«» .:.!».'. Ä«ft«g>3fites «iss©« .through tfee aeticm 

1 . 

ef . 



cosmic rays and is therefore of non-radiogenic origin. Thus, 
much of the helium found in meteorites which have been in 
interplanetary space for extended periods is not character- 
istic of radioactive decay, since part of it is formed in 
meteorites due to the direct interaction of cosmic rays with 
iron and other atomic nuclei. He3 is formed in such a reac- 
tion, but the main product is H3, which subsequently becomes 
the s<is:« He3 isotope. It is perfectly obvious that knowing 
the tritium and He3 isotope content in a given meteorite 
sample and the number of tritium disintegrations per unit 
mass per unit time, it is possible to determine the length 
of time it would require for the observed amount of helium 
isotope to accumulate. In performing these calculations, it 
is necessary to assume that the meteorite had been subjected 
to a definite, for example (and most simply) a constant, 
range of cosmic ray irradiation. 

The use of this method by Behemann, Geiss, and Hess 
(2) on two meteorite samples which had fallen in Norton 
County on 18 February 1948 showed that the corresponding 
period of time had to be 420 and 480 million years, if the 
entire amount of He3 could be considered as having arisen 
out of the tritium transformation process. Actually, a quan- 
tity of Be3 is formed directly as a result of cosmic ray 
irradiation. Taking this into account, a somewhat smaller 
value, namely 240 and 280 million years, is obtained, for 
the tritium transformation, 260 million years on the aver- 
age. It is necessary to note that under the direct action 
of cosmic rays not only tritium nuclei, but also helium He3 

and He  nuclei are formed. The radioactive decay process, 
furthermore, produces only He* ^-particles. Knowing theo- 
retically the ratio He3/He* characteristic for cosmic rays, 
it Is possible from the observed amount of He4, which was 
formerly wholly ascribed to radioactive decay, to find 
the portion   actually produced in the disintegration of 
uranium and thorium nuclei. Thus it is possible to intro- 
duce corrections into the former meteoric age estimates ob- 
tained by Paaet, and also, separating the radiogenic and 
cosmogenic components, to determine the duration of the 
cosmic ray irradiation of meteorites. 

In his article entitled "The Origin and Age of Meteor- 
ites", Singer (3), taking the ratio of cosmogenic He3 and 
He  to be 0.5 for six meteorites investigated, determined 
that the duration of cosmic irradiation of the meteorites 
totalled 300 million years — a figure which differs little 



fro» that ahtaiäad by tha i'ä&ieätad «athad for tha Hartea 
County »ataariia,     ■■•■••.' . ' 

Tha dotarsslaatle» ef aaataat fa* <srarla«a isaia^es ' 
afffartf* »-aaajui a«t-aaXy a.f -aatinatiag tha darat.iaa of smafe 
"ratfiatiaa* ag@,  but els® af ebtaiaiag aa indication of tha 

- lataaalty aaiwtaKax:'£& eoaaie ray irradiation far the tiaa 
. af tha aataaaltaa* --aäiataaaa/a«''ladivldaal  badiae  travail-" 

i»,g la iatatfplaaataay apaaa* 
Vaaiaua alaaanta'ax-a-faraad-la the  irradiation af 

iron aaeSial  by aoaala-'vaysj   tha@a ara mostly aastabXa»  haw- 
•vain  tritlaa r- a. raaaaaatlva hyaragaa Isotop« with a Sal*' 
l.,ifa ©f 12" year®  baafealng haliun.'laatopa  Sa3,  CX3e aae »r'j*.j 
1««top« Aärse

s  with tha first jsaasia® into tha .aaöaad-aitir' 
tha las«  af a aiagria elaotran and  with a half»!if« ©f 
«*3.JE X.0»-.iraairaj  finally,  Ar*»,   K*»,  aad 6a«0'aaa pradaead, 
with tha  radioaatlva ?ataaalua  iaatapa paasing iata" ealeiu» 

■aad  argaa with  a half-Ufa. of  r,3 billion yaars   (4)4   itt . 
a&ditiaa to thia, radioaativa iaataaaa &xm sad Bewf  gs ' 
wall oa^iaotasaa -of ether alaataats  with diffarias haif-2.ivaa 
**• P*adaaad   in uataarltas«< Attanpta  to aatavalna  the   intaa- 
aity of aaasio  rays' la tha past»   aa  wail as  of aaiaoria ag?a' 

•a» th© b&aia at various  radlaaativ.a. iaotapa aaataata  ware '    ■ 
aada by Ka?tiat< Firenaa,. Sahaaraar,   at al.   C8)*  Apparaatly, 
tha  iataaaity of  aasnia raaiatlaa  la' the passt- »ay fc©  eaa- 
aldara* iea*a a* lesa  aaastaat.   It  i©  iataraatlag'ta  aata 
that .-la ladividu&l   laa'taaeae,   radiation agas  of abaut' a' 
billlaa yaara  aad  a*ar  are ebtaiaad  <tha  Marfolk Hataarlta 
— 0,0 Mlliaa,  sad tha Fara da Mi«©® Mataorita .»« 1*7 bil- 
llaa yaara>  C6>. 

■ Gaaarally  apaafcJag,  this   radiation  aga  diffarg   sharp- 
ly frea  that  abtaiaad with tha aid a*' pivavlaaa taafcalitaaa 
ttaad-uraniaw,   rubldlaK*»atraatlua,   argoa),   and has  a totally 
diifareat aignlfleaaa«;   It  eaidaatly rapraaaata  not  tha 

'.laasth'of tlaa alaaaad alaaa' tha fcardaalapr of  tha' aataarlo ■ 
. aubfltanaa,   feat .ratbar  tha tiaa that'ttoasa abjaats  have ax- 

i«tad »a  ladapaadaat  «sarnie .beoies   af wall   dimeaaiaaa «ub- 
Jeat  t& aaaaia aay  irradiation.   Th© ?iablast aavavar,   is  ax- 
traaaly aaaplex* 

Aa-'-aa»'iadiaat-sCii  r;ir»e«i   t&*<sr.  f-,h* ratio  a* ' ea;*aa-   ■ 
eaala Ha^ *&# H>s4- to ba ^j-wuiroiuiy  0SS,   This  ratio' " is 
»at  aaaatafit,.havaaar* «tid an«t  vary'eith tlaa  and  the  pasl- 
ties- af  taa.sabataaaa baiag atudiad althia tha meteorite 
it   tha  ittttar had ***a «f aaCfiaiaat attas,  Tha   ohaaga la 
tlaa is  aaased fey  the  aaastaat  daaay of  taltlua,   although' 



ite ttsiv ©föistsst  eaßaot seriously affeet  tie results.-*  The 
*hK»g-@ with fö-gltlamwltbiB the meteorite arises  from ih® 
i'M?t  that  its «niter- layers .shield the  laser aas® fron the 
J.S;;plag®Bi©Ät ®f priaery e&iaie rays,   Äöttially»   feaftk in  l©50t 
?';« CüVKter- »heir««! that the. He-3/H«4 ratio likewise falls  ©f:T 

wS.th  $«@r®a«ln§ «©tt-atffa potentials*  Consequently,   SM.I1 
wi*t®®ritas -iroulö  fe<»  »ÄpeeteeS to  cental« a »weis  greater ire» 
Itsstiv©  E©® ©©ateat'i"; aec©r«ii»g to. Mart is  (8}s  hewrer,   the 
JÄöS/n«* rat*© in 2s*g@ saeteerltes must fee suffieietttly eoa- 
«taKöt  and ,«qual  to  about ®92@ and net 0*5 as Slager supposed. 

Tiros»   iß ©£*!es"  to reader' mer«  precise the technique 
©f  ö©t«»tlfiifig ih» r&di&tio&,&ge of meteorites,   It  would 
&# highly ®kpe<Sl«nt  t© ©fotaia 'the eoatent  of various  iso- 
topes  la pi«ew of v®?y  large meteorites,   provided It  is 
;:««lfel<B  i© ©0talJlisli the  pesitien ©f  these . fragments  with- 
in the  Initial body  of  the meteorite.  The  ea©rm©tts  Sikhote- 
MißBkiy keteorit©,   whose  Initial »ajis  was  so isss .than .a 
thousand terns,   sou Id  wall  serve this  purpose.  Although the 
wtemrtt® was  irajpsMteel shertlf before  reaohltog the grouse!» 
tfe®  eaxeful study ©f the .tierpheiogie&l  properties  of the 
fs&gm®Bts  undertaJkea by ¥«•&•   Kria©v  <0>  die®»  afford sera© 
s*tl©a ©f  their $»©aiti©s  la ifce:©rtglsal -mass. 

The  pap®i? ©f A »I*«   Vi&ogradov,   1..K«.  ST&aoreaslmyy,   a»«J' 
K'rF«. Flor«as'fcif  (10)  list» th«  coat@nt' öf  hell am &»d its 
Isotopes   im three fragments  of- meteorites  a*s«©r«ti»g t©  11 
«attiplms  take» at various  depths  fro® the  surface of the Ini- 
tial, sass»   la the .authors*  estimate,   the  greatest  depth lay 
a, (Sinstaue* ©f  100«-1.00 es '(eentli&eters.)   fro»  the surface* 
Bfttte th» ^t©f«l  heiiua «eateat  asset the  He3/H®* ratio were 
entertain'®«!.   These  data  were used by JuA*  la-wael*   (IX)   for 
aaeertalaiag the  ratio. e£ He* te the  eossogsssl© helia®  Re.'* 
©©»teat*   vhieh £»r the  deeper portions'  of  the meteorite 
tW8.@i  out  to fe® 0«S4 ««•  a somewhat smaller figure' than the 
l.«w©r liEit of 0a2§ ©btaittftd f#r this"  rat A© by Baastoeek  <1E>» 
Kaesisg this  ratio  *hieh  is fouatf-'t®;' fee sufficiently oonat&nt 
f©T th©  «leep partlon«, where it  is  detenai&ed by  the   action 
ef s&e&nä&Tf cess!© rays,   it  is'easy 'to .derive the  amount 
©f purely «tiiogeaie  Ee* hellua  Cfrora the total  eentent ©>£ 
helium as« it», isotopes),   la the case @f the £ikhete»Alin~ 
skly »eteorite»   th© ra.diog®ßi© He4 coateat was found to be 
0,U> X. 1«~* e«ntiM«t*r«.V8rr«iit.'auaeor4llas'to th©  same  data« 
As. so©« as  th* wraaiuffi -eo.nteat  ia this meteorite is  deter™' 
ißiB«M$,   it  will be p«ssihl® to '-©«leulat* its  age sime© th* 
tte» of  its  &ard«B,l»g or th© final iao»e»t of heatting such 



that'helium escape could have taken place« 
The determination ©f the uranium content represents' -■ 

a very dif f ieult jprobleta due to the.fact that it iss »resent--/ 
in vÄJry" ins igt« if leimt amounts, .Eberf s. Eaenig» .and 'Bfeönic.w a©- 
serlfe« & ne^'technique for obtaining- such a determination  ■ 
by Eieasurlaf the content of Xe3-33 produced in. 02.35 ^«g^ay* 
The method was applied to three taeteorltea -« .^ttlfusk, Breit- 
sheid^ and Aeabä ~* amd'gave result© in agreement with thos-* 
obtained la other ways« ' / 

■"F. Hernwegger and Wa«nke (13) employe«! another Ketten! 
of determining the Wr&ninm  content in three cheadrites <Aes- 
ba, Bedgeiert* and Breitseheid)» by finding the content of 
barium produced in the neutron irradiation of u2Kt This 
bariuss isotope, Bai40t is quickly .transfeirmed into active 
lanthänuts La140» and then even »ore quickly..*— into stable 
cerium. Ce *0, If if 1© supposed that the concentration of '. ■ 
thorium is ihrle® that of - uranium, the age of the first two 
meteorites by the helium method 1© found to be 3*6.a&d -8.Ä 
billion.years. 

■-E.K. Gerltng and L*K» Levskiy (14) have been ■■concern-■ 
ed with the inert gas content in .«tone meteor!tee and the 
problea of the or1grin of these gases. They aeaiured the rate 
of n«ou -N»30*21»22 and argon Ar?«*38 isotope accumulation -. 
in stone meteorites irradiated fcy oosaie rays in spa©©. The 
indicated accumulation rate: turned out to fee about the same 
for meteorites' of widely differing age. Fro» this it is 'pösei< 
bie to dra* the very interesting'conclusion that the iaten«* = 
sity of cosmic ray® has remained constant over several'bil- 
lion years. This, furthermore f provides a. measure'of JUB* '*.-■ • 
ficatloa for the -method of determining the radiation :ag& ^f 
meteorites by their heliu« isotope,He3 content, ,:■ ' .   " ■'■ 

According to the data of the ease authors, tie' &tardye 
P«a*ya4aoye Meteorite .(a'ttho&drl te-ehladnite). has a eurious 
peculiarityi it contains an' unusually high proportion of 
helium* This fact was first established by v.V. .Cherdyntsetf 
and Ift'ter'confifnad'by E.K. Geriing.'who also pointed out  ■ .• 
the/presence of argon and neon in the laeteorite in amounts "'■■■■ 
exceeding those'appropriate for its age« This "gives■rise to - 
an interesting problea es to'the origin of these gases and'.'-. 
whether this might not hinder tho formulation of the- genera.! 
problem of nftttorlte age determination by the helium method, • 

It may thus he assumed that ' the age of the taeteorltie 
subflt&he« proper, ±i,e., the length'of time elapsed from the ; 
KOKieat of' hardening 1®   wholly distinct fro» the radiation age 



during which the meteorites are subjected to the action Of 
cosmic rays. As far as can be ascertained, this radiation 
age is different for various meteorites, while the titae 
elapsed since the hardening of their substance is the same 
and, incidentally, differs little from the age of the solar 
system. 

Thus, modern data on the age of meteorites testifies 
ever more definitely in favor of the hypothesis that the 
meteoritic substance must have been formed within suffici- 
ently large asteroids during the first epoch of existence 
of the solar .system. Subsequently, the asteroids underwent 
fragmentation, apparently as a result of mutual collisions. 

Examining the establishment of a state of equililn * .at 
between the metallic and silicate phases within a typical 
parent body in which meteoritic substance had been formed, 
ami also basing his view on several other considerations 
(for example, the known fact of the transformation of gra- 
phite into diamond at high temperatures and pressures), 
Lovcring (15) came to the conclusion that this parent body 
was In all probability the siae of our Moon. In the epoch 
during which the crust of this body began to crystallize, 
and while the metallic core was still in a molten state, its 
temperature may have been approximately 2000° at a pressure 
of 104-105 atmospheres. Furthermore, before the fragmenta- 
tion of the body could have taken place, its core must have 
cooled down to 700°, Such suppositions are in many ways 
dubious, but they do reflect a perfectly legitimate desire 
to obtain an indication of final consequences of a cosmogonie 
character on the basis of new facts established by modern 
mcteoritics. In the future, more reliable hypotheses on the 
disintegration of asteroidal bodies resulting in the creation 
of meteorites will require more precise methods of deter- 
mining radiation age, the duration of cosmic ray irradiation. 
Such a disintegration must have taken place largely in the 
region of the asteroidaä belt. The newly-formed meteoritic 
bodies must have finally begun to move along orbits inter- 
secting that of the earth, for only in this way is their col- 
lision with our planet possible« It is natural to assume + M+ 
the beginning of asteroidal disintegration took place in x ie 
earliest epoch of existence of the solar system. If this is 
the case, then the question arises as to why the radiation 
age in most cases constitutes a completely insignificant part 
of the age of the solar system. Opik and Singer have found 
that the radiation age of meteorites is the product of two 



ftmötiöas-j   the tia»«d©p«a<S«ßt:'ppoteabiXity"of  diaiategratioo   - 
ba-riag a ma»ismsa  ia the. early e$eeb of the eaeisteaee of the ■ 
ift.felsisr eyiste»,   &nd. the expe-aeati&l »"*•*$»; factor witb & mean 
»•»■led of 16G*»$Q0 million  years   <1J>»   - 

F«*w. «a3.ewX&tlo»ei.;-.-0f th» probability of -raeteoritie- 
»wll.i&ik&tM with-; the-■#»*&,   It .follows  tbat .the i»®t©©rltes 
.^««»stly bolag ©biro^e-d' art the/»«salt» of  the final fra&*» 
:i!:.0atfet.1»»0 ' wh%eh Md •' ta&en pl&oe ..only several .Jhtt&drod million' 
ft)»*«  before«  fSils grtMem i»  a- ¥«ary difficult OB® from tbe 
tlie®y*t *«*#.& .»taadgoiat aad repaired additional 'experlmeataJL 
fiste»   If is .eli«aa? at aasy rat®, ' that- tfe® " f ormat-ioa of »otoöT- 
i.t<?.&  i« &eeo»p«tii®d toy the  production of  groat  quaatitieai 
ttf fiim d«»t wfeiefe. aov««  out  iat©  iaterpl&aet&ry gp®s® and    ' 
«ilts-wly aettlos  ea the g.«a a«  a: re»u£t of  ra.dia.tion proessure 
|_;••!#• »t»t©3 « [Motes   tb«  Poyatiag-Robert»©» «f£@et*|   Duot' aar- 
iii3le«i.of »affioieatly »ttiaJ.l-.eiao (ca the ©rds*r of ct'teatb 
t»t m. ssio»©»)  &r© swopt out of  tbe solar eysteat fey pbatoBle 
pr-9.«s«ttire. jfe»  ® r©0a.lt of aril, this»  the «solar'»yat««»   largely   - 
is tbe püifcßo of tb® «oliptlc,   is  filled «fits  fia® saoteorttle 
material whieh 'diffuses eolar. -ray» end feppfKs.te ti» terre©"- 
trail »»«serves1 to fewe the for®, of a-, 'diffaae 'lutalaogeeneo-, 
i;»©WB fey tho. feaso of «odiaoal  ligbt«  Shi« -lit; :©asf.limed br>- .•'--* 
'Ä#-;'t:a.-et'"'ifeast using "the kaows distrlfeufios'oi asteroid«' 
»seosfdiag to taolr orbital deeiiaatioas  It  1«'-possible- with' 
a. fal» emo«»t of preeisio» .to »opredueo the 'o»«e:nred  i«©*<: 
metr-ie plot®' of zodiacal  ligbt intensity;   la addition to. 
taia-»  all ©f'-tb*  othor properties of  s&odi&o&l light' ~~ its      ■ 
aeppasfeat  brigbtaee»,   ddijree'of, Eolarisjafcioa,  aad  color -« 
oast also to® explained, by tb® aupposltloa »egardiag it» ori- 
gla la ast'eroidal  dosst   (17)*  Oa the pre»&&® that, tbe* dast 
r©Sf>©EgiM.e for tbe ssodlaoal iight p&oaoffioaoa merely diffuses 
»oSar r«yet  *mt does  not 'absorb tben, .it  1« possible' t«' de« 
tosraia® th» deaslty of  this  iatetfatoila* Mpstxa® daot,   for. ex« 
&npl.® ia the afreet from the earth, .to; "the S.un#  Here «ill «vi« 

!d«at'ly bo .th© lower linlt of • tb.®'" a-ettial de&'slty»  aad turas- 
oat to hs^e tao sraf f ieioa'tly '.#»8ei.l' tralao of  XO**^3*- gr^aa/ 

; oentlaotor3« F*em thia. it  IK-possible to  äetermlae'tbe aro-, ' 
ba&l® V'alao o^ tho total mas» of ..neteerle '»artieles  eollldiag 
w-itb. the ealrtb ea-oa' «S4 boars«. It i©  eqaal to approsKimately 
1© toas- —- &. vadaa'vbieh ie ©oa^ldersbly "amalloi? tbaa that. 
gl'voa at ti»©8-, for^ tb» Bieronetooritos   (about- 1000 toas of 
aie»o«toteoritos- por 24«bour 'period)t  teat agr«»s fairly well 
«1th esstia©i.t0«i; of tbo totÄ" jsotoorl©-isst, ^roeiait^t'iä^ oa 

■ i-b#-, oas?tb*c' 'saarSlaoo« 



     Best&reh'ött 'aetmlaiag 'the amow&t tm& «opposition 
«f  th«  fino »«teorlo »Ä.tö*ifti  Calling' oft th« earth  has  been 
(S«*»ff ©a for & long tia» -'now.  Attenpt»  are b®ing sad« t© «S®- 
t€Mda® the effect* of Boittorie material e» th*. optical  pr©» 
■.*«■#*! «a   &f tW .earth»a  *t*.o**Zier«,   but   tfc©y $© not  seee  to'be 
«-fc»lly «onvlneiae. ■*ba»*r:i»r «eampl«.  r„ LI aft  (18) «••ks  to 
«rfc«MU-h tfce prwoEC»*-**-''m«t«orle dust  in.tfc© atmosphere toy 
KJ*t*r»i»inB tli-©ptieal thittlc&M«-of the absorption layer 
oY^ittB Iun*? •eii^aov«  Tho-practical  aspeeta  of this  t«ch- 
ni<*tto""bav«  yot  t© fe«J •uffieiontly  w©rfe©$  out, -The basic 
<4*.ft£i*ulty  11«   la tho large  angular' ßiss® ©*  the. SUB,   which 
üiKWifi&tw. the layers  o*  the  earth'*®  ataoaphere  for  th© 
Xtmas* ©bsorver «laraXtasiacusly at different  altitude»• 

C.  KoffttÄlft»» CIS)  att«aptod to tfetftraln« th« effect 
ttJP internianot&vy material  on the-a*»©»?*»**«» by th© .s ye ten- 
<i,tl* ehaages   Is th« pola-risfttlen a»d -lucidity ef the  ataca- 
ph*re tc&Jng place 1» the no-rains a»«* afternoon houri;   the 
<»Warv*t *©»»'«»*• oarriod out. during his  exgedi'iic» to «south- 
«tt»t*rh A'trlea.  Th® degree o£ polarisation always  turntfd' out 
«o fee «ignlfloftiktly greater  la the altorneon.'.'H*»explanation 
tor thi» tsr that th« earth«s  atmosphere  is  subjected to  th« 
action o*  oaeottlng aotoorie material;(with &.aaatlaiinii at  about 
■«■ *>«*•>,   !•*.,   th©  effect  tn the first  half  ef .the   day  is 
greater thaa  during the   latter half«   Hoff Bolster's  eonslder- 
atloaft,  h©w»v«r,  are far- trtm convincing»   sine® the observ- 
ed optic«!  properties apply to th® troposphere — the lower 
portion of   the  aLtnosphere,   and not  to th©  ionosphere»  where 
th© rotaräatttoa ©£ meteoric Material  takes  place«. 

Baddfcuo  C8'ö> made  a direct attempt at collecting- 
' «»teorlo tost  infiltrating th®  upper layers of'.the earth*« 

- tttno0p|b*re in individual »et«orle. »treatt*,.--«ueh as th« stream' 
'of feminizes."»articlo«  of  a «is«'on the  order of  ten microns 
: aa*'»•«•»»Ling' iron particles .of meteoric eriglfi we« deposit- 
:'»4 es plates9  Tb®m® raatults a*e. l-ik«*i»e  dubious, 

la general*  att«npt«  to aotorilia« the  direct  effect® 
♦f meteoric dust/on trope-spheric proceseea  Ccloud formation, 

:'*te+) feanaot at. the present  üB® fee *on*id«r«4 •ueeosaful. 
More  «f$fissit®  are'the  »tadios  of meteoric material 

: »«posits. <*». th© sui»fac:« ©'f  th«  earth or ©» the ©c«aM fev'cfco». 
\r,   Rftttht a©.d B..   »Ktaftk  C'atl.)  jgA^fersAd a eb^nloal  analysis  on 
: alevoseepie aph«vul«s  focts« .ia-tMrfci'&^y deposits  on the fl«or 

©f the »»eifie Oesafö*  iös .a. rule,   the sphorwl®«  ooaRlst  ©f  &' 
■B@tal.lie COM «nortisteit" -by > »agaetite J&elcttt«   Sr©»»   aie&el 
. a»« eofeaslt  «ss«e  f©uad ia the aphorule«,   with    aa -iroa-to-   . 



aictel ratio of 100s 15, ice«s a value eonmon for meteorites, 
I« the given ease tha cosmic origin of the ox&mined sub- 
stance (spherules) 1« certainly admissible. 

. At the same tine,. Vlllermaux (ÄÄ), having p'erforned 
a completely analogous investigation» obtained unexpeetcd 
roeults: ho found a eoa«ltfe*able content of magnet it« s^w- 
tiles in the ground with Bö nickel or cobalt what »vor. and 
consequently, not of oottmlc origin« The soil samples"wore 
taken on th* earth*® «urfao«, at a distance of 60 kilomet»re 
fro» the city öf Nancy along a «straight line, a»a (tor con- 
trol purposes) at a depth of several met©re, i#»tt| i» the 
hitherto untramsolea layer® of the Vosges , where industrJoi 
wastes air« absent. Villermanx showed that the particles he 
found were eomposo* of magnetite F*304 and «ere of various 
eiaos, trow the v©ry saallefft up io*0,Wso milliineters in 
diameter« Tim particles w#r© «ravn «Mm the test tffcnplee' by 
means of a magnet and passed through several sieves for'sort- 
ing- according to fineseas. Their origin is uncertain. It is 
inter*stlng to note that Heunler (23) feaek in 1S78 pointed 
out the presence of sucU ataenfltite particl»a In d®$p  arte- 
sian wells. If» aoy®OTOJfs the precipitation of icy meteos *-':©-, 
contaminated by various «1 «mental additives *»d organ!e'■'*..;>- 
stancee is admitted as a possibility C Be®  Bu«Whue«e report 
on the falling of a piece of ice weighing S«44 k±ioFA'*ne 
which tooM piaco on SO August 1955 at 4 p.a. and with a 
clear sky <24> j, then the ecssaic erigia of pure aapnetite 
might not a«em such a remote supposition, although this 
would necessitate a reappraisal of our views as to the na- 
ture of roeteoritia nuiterlal. 

'Generally «peaking, finely fragn«nted aiet«orltlc ma- 
terial is ©«countered in areas of impact of crater-*©r»l»g 
»et«orit»s, slnoe a large raetsorite falling &n  tfa« earth 
destroys itsolf as well. Studies of the famous Arizona Cra- 
ter continue to roveal various properties of th« neieorlte 
responsible for it. Recently, n®» studies were undertaken 
an «oil samples taken ev«rF 800 net«rs about the ri» of tho 
crater. These, soil samples include finely fragmented•par- 
ticles of oxidised iron and aeteorltic material*. Tho total 
»a«s of tho meteorite (about 12000 tons) and direct3 OB of 
its trajectory «eve calculated ane«. Ho««v«r the date pre«  • 
senteis in »iningfer«s book (25) »Arizona»e Met*oritie Crat«r« 
published in 1056 by the Aster loan Meteorite Museum »how'that' 
tho collected samples of meteoritic substance are hetero- 
geneous» ■ 



k&  Ni&inür»* points out, of 1.00 small moteoritio par- 
ticle ©aaples fr&m  the''Barring©»- «r&tersd5-*08 were in all 
rospeot© both sstruottitfally and. eompositionally similar to 
tfee na&jsnaiv© sataples of tho same »oteorito» weighing hundreds 
of pouiiiäs« They are tterefere fragments of th© same body. 
Bat € *;r 5 0'«eh 8ia&i:.l.".«aiap3,es differ in composition — th>v, -• 
aaan&site platelets a^© cafro«»?, th« teaite is aore distinct- 
ly in @vld«no®, . s®d .the tla« required for ©telling is several 
tastest sfeort«, This &«j®»i»gly would lead - to ih©" coaoiueioa 
that thes* particles do not have their origin 1B the basics. 
W.;M>@* It ie  true that Moulto» In him  time had already coa» 
o3.utf.0d. that tfee ffifeteorlt© which ©arved out the Aarisossa Cra*- 
tar  was not a single at&teoritic body» but rath« a dosso 
»ggregaio of eueh bodies. According to Mouiton*s estimate, 
tJb«r diameter of this cluster during" Its fall on the earth 
<?.<Msstltinted 400-3000 foet, with a total Bass of frost 50,000 
tar SfoeotOOO torn® and au Impact velocity of fro© ? to 15 
leil^s p®r second. Moultoa's suppositions seeta bettor fitted 
to «plain the formation of a crater 1,2 kilometers ia dia- 
issiters than the hypothesis of a solid body tailing on earth, 
Aetually» If the entire mass had indeed been eoacross tratet! 
ia a «i'nglQ  body, thou the diaras©t©i* of the e£ater would have» 
feeoa 30 meters (with a supposed mass of lt000,000 tons, ac- 
oordi»g to S* Wiley), or 40 time» smaller thaa the si see of 
tho actual crater, Th© formation of such a largo orator 
w,ust have required a ..detonation of onoraoiia powers and for 
that reasoa the irap&et veloeity could have been no less than 
Ss.0 Sfiloffieters/Hecofid» In that ease the resistance of the 
roo&y ©oil would have ©quailed, according to tSoulton's esti- 
Bsate.C®«« his 1S20 aeoount), about 82 X 1O0 graas/centimeter 
*-~ a. valtto suffioi€-»t to have transformed tho material of the 
moteorit® along with a considerable quantitf of rook in t;«t 
is* pact area Into th« gaseous stato. 

It is not difficult to solve the* prohlera whether th© 
gasification of rock® ia the center of the orator had actu- 
ally takon. place» or whether th© .formation of thje crater 
involved iaarg»ly a. displacement and deformation of tfe.o rook. 
At any rat® it is 'easier to suppose- that actually the Arizona 
meteorite had not'been a «inglo body, and along with this, 
that its fragmentation into separat© fragments had take» place 
semewhas*© out in cosmic space, and not' near tfeo earth's sur- 
face as a result of torrestrial atmospheric action« 

In an analogous smnnor, th© huge Tungus roeteorito, 
whoe® energy on  impact was estimated by F, Whipplo (26) as 
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having beasß &a  less than 2 "SL  lo^l ©rgg, was li&etulse «rag» 
saaatÄ^ lato extremely flue particles?« Aoceptisg the above 
estimate for the value of its kinetic energy*  the aaass 
of the meteorite at a velocity of 20 kileaeters/gecersd asttat 
have bee», no 3.«s« tbaa 1000 tens   <a value which is? oertaialj? 
extremely conservative)* It iß nevertheless3 significant that 
up to- the präsent tiase no remains of the Meteorite have bee» 
feusd» save «souse «Itmt-e iroa-siek©! particles discovered in 
soil samples taken from the lapact area by &,A» Eulik» staff 
»©saber of the USSR Academy of Sciences Comiaitt©© OR Meteori- 
tes under the direction'©£ A,A. Yatrael* C2?>» 

Aerial photograph® taken over vario\is countries ar«s 
an aid la locating new ueteoritie crater«, A nutsber of ^ueh 
allegedly meteoritie craters have been recently discovered 
in the US and Canada* S\ Beale (28) has reported ©si a newly« 
found orator, supposedly of aeteoritie origin, in ©atari© 
(TO) [sic: actually 1» Canada] If - 44°27», K~ ?603S*). 
The orator has a diameter of I.*46 miles and is filled with 
paleozoic depoeri'ts* By means of samples of these deposits 
taken by boring in various places down to the original, soil 
bod of the crater, the initial fowl of the orator, very 
similar to' that of the Barrittger Crater (Arizona), was de- 
termined. A« far as it is possible to ascertain, no  meteor» 
itio material rensaiKS In  and around the crater, »or %&  there 
aay iadieatioa of volcanic material. Data on another possible 
meteoritie crater have been reported hj  ftf« laßes (29), who 
found a round depression 8.6 aalles in diameter at Beep. Bay, 
Saskatchewan, Canada* 1» this ease,' the mala basis for a 
conelusioa regarding the meteoritic origin of the   depression 
consists iß the lack of any traces of volcanic activity. 
There seem to be some signs, however, ©f the presence of 
iron and'nickel* 

Seals {30) ür&wa  attention to the correlation'ia the 
profiles of lunar &nd  terrestrial orators, which consequently, 
ia his opinion, must foe of ooamon origin. A detailed study 
of aerial photograph® of extensive areas in Canada has re- 
pealed the eseisstefioe of-nine other crater® aasS crater-like' 
formations. Four, ©f these Beals ascribes to volcanic acti- 
vity, the rest — to the impact of hug© meteorites» I» addi- 
tion to the already-famous Chabb crater in Eastern Canada, 
two other formations found <rery recently must be mentioned! 
a crater at coordinates <tf  = 58°03* and ^ « 64ö33* in Labra- 
dor, 160 meters ia diameter, almost circular, and bearing 
great resemblance to lunar forms; and a l^e-kilauseter crater 
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Apparently of very gs*®a.t depth at | * 46°04t an«! V a ?8öä0* 
1& BMmt* Ä-ecordiag to ßaI*ontoio-giß&i data" obtained from 
tha latter formation, lte'-age must fee at least 400 million 
?*&rn9   It »U8t date back to the Caetbrlaa period, 

Ä. nsw ise t®ör i tie er&tef has likewise be®B. found. In 
,«traiia. (33-). up unfil that tie©» there «ere two known 
■■cater« of meteorltlc'-'origin on that continent «- Benbary 
.»dt Böxfeoil Stati©» — both ia-northern Australia'« The new 
.vat©*, discovered during aerial *eeonriaisaiiee operations, 

;.i; located isa "Central Australia and 1@ virtuaily inaccessible. 
he crater, about 1#8 kilometer« in diaaetftr, lies at a die~ 
ane« of 138 lcil©ffisters frea Mount Dorin northwest of Alice 
3*:L»ffa. If was first visited by Hoesefel, who found no 
sfttftorit«» lying dirootly oa the ground« There are several 

!;-*talJ.©s' «raters in the area ©f the large one« Insofar ae .<" 
'U'MS unss table «11 In the», region is subject to rapid -change, 
.'t may b« 8txpi>6»ed that th« er&ter bad be©» formed no sore 
':■:!!&iß 100 years ago* 

Is sot a eiagl© one ©f these eas®s was any trace of 
vi*t«©rltic-material found« Tha aain basis for considering 
th* eratera to fee of **tooritlc origin is thei» rounded torn, 
'th» abatme» «f voloanic aaterlal»t eonfornanee to the well-' 
Jcnovn relationship« derived by Baldwin between the oiaxaeter, 
rfeptb ami ri» height lor lunar craters» «hieb, . according to 
hie view, are of laete'oritic ©rigiß. 

la tbi» conn#ction, there is a v*ry Interesting re- 
cemt study by D* Älter (32) regarding the nature of the dome 
fftr&atlona asd eraterlets on the Moos, carried, ©at with tfee 
aid ©£ photographic negatives ta&en at tb@ 'Mount Wilson Ob- 

s«s"rat0i*y« 
A.e fax baefc as '1000, tb© famous specialist on  the Moon 

P. Italeftux <33) in bis book "Earth and Moon*' pointed to two 
remarkable-instance» testifying, in hi«'opinion, to the tec- 
tonic formation o* oraterlets ©a the Moo»*s eurgaoe« These 
examples consist of two domes found, in the southern part of 
tb© Sea of Tranquillity. Puiaeux considered such formations 
to be «Ratable,, 'ami therefor© qnlt® rare* On negatives ob- 
tained by m«sa.»s of a eo-incb reflector» Alter found a number 
of mich  shanee, especially in tbe region of the Crater of 
Copernicus-. Tbes® domes sr,©»etim»s lie along the sane fissures 
as. th© small «raters, and in S-OIB© eases alternate with tbe 
latter. It  is difficult not to-draw the conclusion that many 
of tb© small craters were formed as a result of the siskins 
»* sucb dfcisess« Noting that »any csraeke and fissuree are coa- 
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-neeted with craters of volcanic arigia, th« author «o»clud©s 
that feasically'j lunar forma   hav« their origi» in'teutonic '. 
phenomena.. 

Tb#  falling ©f s®v«3?a3,  a&te>0ri't©s  has  bsea ßated ■»■* 
eeatly,   ß«'Hdlgay  (34)   dsserifess' a »©terns* «hewer which  fell '"'"' 
lat«  in W<6hrtiB,ry 1050  la Africa'®B  the  territory ©£   Tuöuti«. 
The two large objects  found  w«#  ehondrlt@s  weighing  SOÖO 
aad  448  grass,   a «dl «sontainißg ©lefiK a»d pf voxesie. 

AB ©aceeption&Ily bright  bölißs was  observed In $©«tfe 
Kazakhstan &n 25 Öecember  1857  flying Is a northwest  to south- 
east  ÄlröctioB at  8  a»ia,'  o«. a elear. dajr#  aad  apparently fal- 
ling la the;mountainous  regioa©  ©f  Kirghizia  C35}'„  Ass' earned 1: ' 
seat  out  by  tSs©  M®t®0srite  Commission of  the*  Kazakh SSR  .^ ■ <*«• 
dWÄjr @f .BeisacefS tiBcter the  general direct ion, of K,.,G .. Karinov, 
h&i?i»g: iöterviewed many  Cover  160)  ©yewit»oss©e»   established 
all  eireamstanees   eoasseted' with t&e  flight,,  but   tailed to 
locate  the meteorite» 

Another  extremely bright  bolide,   likewise observed 
by hundred»' ©f  perstms»   flew over the  outskirts  ©f .Aliaa-Ata 
on 20  Ks*v*»ber 31.057 at about  7 &ffiia4 

e*.ie   Bysg   (3@)   relates' the histery  of   th©  fitiuiag' of   . 
th«'famous  Bragl» wet«orlt®  '(©  fyagmeots  fownd  between 18SX 
and  1052) i   iß  greater  detail«,   the narae  author  (37)   «escribes 
the  latest   find  of  another  fragment  of  the   above-mention©«! 
m«t«orite,   which  took'place  in  1052  in  tli©  Kajaariasltiy "rayon   ■ 
of   Gomelfskaya  ©blast*', 

la  addition t© this,   a  new meteorite   «-«»the   Ores sic 
—   was   found   in' 1054  in.Belersssiaj   it   «#ighs   about   300 
kilograms»   and   consists  ©f   iron. (04*26%)   aad  nickel   <S%), 
esliibitlBg  N®UEsa-nn bands   is  etefelngf and' u»dxv?ibt#äly belong- 
lag  to -the  hexafeedrltes, 

2SS%   Acrtapovleh   (38)   has   recently  completed  a study 
of   tb©   oenditioas   surrounding  the Staroye   Pes.'yanoye  aad ■   • . 
Pervossayskiy  F&sftiok sieteeritic showers«   More  resent   pre- 
cipitation«?  «*«*>  Kiiaasihak  aad   Hikol'sköye   —-  were   invest! grated 
by   I..T..   Keikia aad  Ye.L.KiririOv   (3£>„   The  most  uncertain   factoi 
in such  wo**fc  is   the   apparent  velocity♦   For  this  reason   it 
would  be  wise  to  indicate  not.  ossly  th©  parabolic  ©rtita?   '■•*"»«■ 
meßte   (a  eoujfss®   which   is   patently  iaco.rrset)4   but ■'als©   *   *> 
elernests   fouacf,  w'J,t& .regard  to  the  two  following suppositions 
about  the major  assiss   whether  the meteosrit®' belong©   to  th'© 

'as toroidal  belt   an.ci  th«   ceurrespemdeme«  of   its. path t€   the 
ssisse «f  the earth's  orbit.   In.additio» to  this,' it  is  öecc-t.-« 
sary to  work  out   isdireet  methods   of  clet# rain lag the  voloc?';. y 



of ateteoritie flight through the atmosphere on the basis- 
thte curvature'of the apparent bolide trajectory between spe- 
t)tfic  altitude®. In many'oases» a. bright bolide will be seen 
by ataay observers over a large portion of its trajectory, but 

■i;he velocity of it® motion always remains uncertain. It would 
.T.lüf-1» bo very important', to determine as'precisely as possible 
*MG   apparent and thereforethe aetual elaes of bolide heads, 
,te ■#%!!   as to formulate an appropriate theory to cover -those 
abject»« AoeordlKg to Ye.L* Krinov and i,T. zotkin, in'the'■ 
'?,•&,»©■ osf the falling of the Kunasbak meteorite, the bolide 
?,©«.d diamoter eerracted to null distance to the observer» 

■•fü;ö 2S€- wet ©re, many times that of the aetual eissa of the 
■J «at «a ©rite» 

Another problem which requires careful study consists 
i;:i- determining the aetual iaa.ss lost by large meteorites la 
their flight through the atmosphere« X» regard to ordinary 
»«thorites» no one doubts that with existing cosrato velooi- 

■'ties';, thfey Xfrse mass according to the exponential law in 
*.-;jual proportion«», independently of their inltl&l siisise (40), 
I» this connection, it tabould'be made a regular practice in 
e&leulatlÄg; the stresse© s&t up .within meteorite® during  at- 
»ospherie 'deoelarati&Ej to ooföpare ,these with determination^ 
&t  hardness obtained by laboratory methods. Tliie would be 
©«specially interesting ia eases such as that of the extremely 
fragile Ni&ol*skeye meteorite which fell near Moscow in  1056* 

- The Committee on Meteorites of the USSR Academy of 
Seie».«ee keeps a continual record of Reteorile falls and 
bolide phenomena, enlisting for this purpose the assistance 
of a large corps of correspondent®. Thus, for example, 40 
bright bolides were registered in 1056 and 73 in 1057. This 

■valuable work will continue, and could very well lead to very 
Interesting results, especially if the major aasos of the cor 
responding orbits can be d@tora.iaod with greater accuracy«. 

Special mention should be .mad© of the publication'of 
the firet volume of a collective work devoted to the Silrhote« 
Alisaskiy mete-orite» The first volume, which includes a large 
illustrated atlas of crater®, contains-the following papers, 
among others:■ 

H„B, ßivari •*« **0n the Apparent Trajectory of the- 
Meteorite in the Atmosphere".' The author succeeded in finally 
establishing the trajectory curvature^ ssenithal distance en- 
try angle was 47°,' and. the fall angle was 30°« The linear 
diameter of the -bolide reached 0,61 kilometers« The volume of 

■the tall was approximately SO kilometerss. 
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Ye.l. Krlnov •— °0a the Ciretuas tattoos AurroundiKg the . 
Fall ©f th® Sikhote^AliASkiy Xroa Shower*. Altogether 383 
separate fail» —crater* aad depressions ©t various i»Sa<se 
— were noted. It is .Interesting to point ©ut that th© frag- 
mentation of individual meteorites whloh formed th» craters 
begaa with & oreter diateeter ©f 0 keters. A- relationship has 
been established between er&ter diameter and depth» as well 
as b«ts«8u th« si« ©f th© crater a»d tb®; total qu&atity of 
»et®«riti® material found witfcitt'it« Extending tttis relation- 
ship' to all 'the orators, .*•*!,» Krisoi? es$tis»at@d the total 
quantity of iron Material falling em th® territory of th*' 
orate? field to hau® beess 70 tousV 

A  auafeer of other studies on th» Slfchottt-Alinskly 
neteorif® have bee» completed and ay© belö^ printed la the 
M£&£ft£i&l&& CMeteoritios) collections. 

the paper.by 1,1« 3» * ya&oaova presents th® results of 
a detailed study of the eh«mleal ooKpositiez* of th® Sikhet©- 
AliMteiy meteorlt®» with th® content of sohreibersite asd 
other ©oastitföeats separately determined. It may be «©Haider«* 
ed eoaelusively established that the iroa eonteat is ®3»2^% '. 
th© nlofcel eostent «— §«04%, a»d th® eebalt oemteat ««« ©«SUV 
ete« Th« «paolfle «•lebt is 7*78. 'Tfae'eaaagit*, trollit«, 
schreib»«»!tes chronlte.eont®nts, ©to«, were separately d®~ 
ternittftdU 

.0» th© basis of a detailed »iaer&logieal analysis of 
th« sane meteorite» aad n&l»ly ©ss the basis ©f »icroseop«3 
analysis, l'«.Q. Kvash» lists the following peroeätagess »1- • 
ehel»lr®a Coaasasite» rahdite, tenite« plessite) —• 38*3%, 
sehrefbersite — £«40&, a&d trolllte — 0«30%, ah«''also «tud* 
ied the structure ©f th© easiasite rods and th® general octa- 
hedral ».tract are* 

The paper by V„l» Kolotseits&iy and I*.A.. Yudi» deals 
with th® nleroseoplo stiaeralogieal situ&f  of the fusion crust 
structure la Individual samples of the Sikhot«-Alit>*kly mm- 
t«©rite* and th® meteoric aad »eteoritle dust eon&eeted with 
this body, 

Finally* the paper hf  A.A. Tavatl* and s„£, Fofttoa 
preseatö the results- of studies ©at the ffleohaaieal properties 
of the Slkhotft-Alinslcly meteerit®. Xat«m«41at« layers is* 
the ©eteorit® r*4uo« it« strength by a taeter .of 10 afid.eoa« 
tribute t© its fragment at ioa is falling. upper Unit for 
tensile strength  is reached at 4*4..kg/nsi* Otilograjus/ailll-' . 
meter2)t' 40*6 feg/i8.ms for «ompresslon strength* and IS,6 
kg/m®2 f0jp beadiag strength« 

IS 



. ÖtJMjs? fee-tab la »saris includes the study of'the'most di- 
verse physical nrenertiee ©f meteorites carried out by K.W» 
&X*&s©y«H?&- at 'the Geology Institute of the Ukrainian SSK 
Aeatesy of: 'Sciences (41), Of sneetal inter®®t is her deter- 
mination of la.eteoritie porosity* which turned out to he 
a«, 5 tis&ea the'scv©-rsg'4:'■porosity ®f ultra*prima*y terrestrial 
;lg';aföou0 reeks» 2a terrestrial minerals» the- amounts of micro- 
«ndi jaaex'O'-porosity'ar« Almost equal* while in meteorites« the ' 
1attor jjredösülaätes considerably* Total porosity In »©teer- 
ätee fluctuate® between 6«7 and 3U5»£%*-Th© author concludes 
tft&t jaeteorltes' were foxnsed through the agglo&eration o£ 
!9«Iitl particles» 

lsiir.i»g for th« Meteorite Com»!ties of the USSR A.ce\ 
■i,,S't'*jj' of Sßi»aeess, St»!» ß*yak©».ova and Wia«, Kharitonovs p«i. ■-' ' 
;!;o-'V)itft4 eh©mleal analyses for 14 different components of 7 
«it»**® Eteteeritee 'and 8 cosapoaente of S .iron meteorites, 

L.G.,  .Kvasha used A.tK, gavarnitskiy *JS technique to 
«s<*astr<*et a vector diagram of the chossieal composition of 
aefeondrit&s showing' the petregraphic properties of verioua 
types of aeh'ondrltes- and their relation to the corresponding 
types-'of sroeks in  the earth's crust« ' 

3* 'Winchester and X*  Aten (4'2) studied the lead content 
ist a-ight iron meteorites, including samples trem  the Ariaona 
««•rater. The lead content turned out to vary widely, with an 
average '<»'£ 9«7%* Insofar as can'be ascertained» the lead, 
as well as the palladium and gold content as found exclusive- 
ly in the .ire»'phase are entirely independent of the ratio 
between the iron and silicate phases* 

According to H« 'Onish'i' and H* Sandell <43) who stud- 
ied lead distribution In tueteori'tes ' and'.terrestrial rooks, • 
there is no significant difference in this respect between 
cosmic and earth matter, 'Nor is there any interdependence 
between the lead, and nickel content in meteorites» with only 
a very weak correlation with the-gold and palladium content« 

In  an extensive paper covering 88 iron and 9 stone 
»seteeritoiBf Levering' (44) and. his. coauthors studied the 
gallium $ germaRiusä* «ehalt * chrcmlxxtnt   and copper distribution 
with relation to nieSsel content and' general structure, It 
was eoniirmed that as regards gallium and germanium conce- 
trations, ail meteorite« definitely fail i»to one of £*-..«r 
distinct groupsp and that in o&efc of these groups the con- 
tent of the Indicated' elements- fluctuates within sufficiently 
narrow limits,"''• 

It ia interesting^© note that the pallasites are 
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characterised by an  almost  equal  gallium*  eoatest a»d almost 
tertal »iailarlty to the gallitt»«'ger»aniira. grunp 3,'-««tabiitth« 
•& tor aeteorites?  in general.,   R«$as*fcafele eorrela.tiona  were 
also fouad between the coneesjtr&tl©»®  ©f vaafitros  eleBietsts. 

Hot  eonslderi&g it  aeoegsary t© list all paper»  re« ' 
lating tc the d*t«r*i&atl.da ot the -content  it* »eteerites  ©i 
v&viota«  rar« elemeBt«  a'tttf ffli»er&ls8

: I  #111 a.erely say tfar 
although »o»t such papers are devoid of .gezter&l theoreiiefci 
eignificaae©* .they nevertheless  aostai» -" important factual' 
«at«rial, whioh »mgst, fee taJkeii into aeeett&t. In «aminlssg ' the 
problem ©f tu« «öxtttiitifta ei «•ttorltie gmbstaao®«1 in any 
ease w* *•• that se£«oritle«  in it» nodarn phmk &f develop 
»•at not »hly bear» a perfectly defiüite *«le.tioa fo *o*ao*> 
goay,  but  is also beginning to «©eure faetttal  data as  to th« 
history ef tl» .'sel&r ®y#tera  itself.,  -   . 
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