Skublov G. T, Potapovich E.M.

Chelyabinskites — new type of natural formations
Jrom area of falling of the Chelyabinsk meteorite.

It is devoted 197-anniversary Russian
Mineralogical Society.
On January, 19th, 2014.

The short information note brought to your attention sets as the purpose to inform readers, both fans, and
professionals, about preliminary results of studying Chelyabinskites - the unusual natural formations connected
with falling of the Chelyabinsk meteorite on February, 15th, 2013. The Term is offered by us for the breeds
presented by three varieties (Microspherulas ferruterous and silikate-ferruterous composition; essentially
ferruterous ash facies with fragments of various breeds;, melt facies a similar composition). The history of
researches, a technique of the works, the first results and, in more details, the data microprobe researches are more
low stated. Our materials are accompanied by photos and tables in which are given both primary analyses, and the
results of interpretation which are based on methods of the multidimensional statistical analysis. In the end of an
information note some genetic conclusions are drawn and problems of the further researches are discussed.

History of researches and technique of works.

On February, 15th, 2013 in Southern Ural Mountains meteorite falling
(http://ru.wikipedia.org/w/index.php ?title=%D0%9F %D0%B0%D0%B4%D0%BS %D0%BD %
D0%B8%D0%BS5_%D0%BC%D0%BS5 %D 1%82%D0%BS5%D0%BE%D 1%80%D0%B8%D 1%
82%D0%B0_%D0%A7%D0%BS5%D0%BB%D 1%8F%D0%B1%D0%B8E%D0%BD %D 1%81%
DO0%BA &stable=1) was observed
http://ru.wikipedia.org/w/index.php?title=%D0%9F%D0%B0%D0%B4%D0%B5%D0%BD%D0%B8%D0%B
5 %D0%BC%D0%B5%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%82%D0%B0 %D0%A7%D0%B5%D
0%BB%D1%8F%D0%B1%D0%B8%D0%BD%D1%81%D0%BA&stable=1. Among numerous publications
about Chelyabinsk a meteorite (ChM) we will note special releases of magazines

"Geochemistry"

(http://www.maikonline.com/maik/showlssueContent.do ?puid=VIHIISOUHO &lang=ru) and
«The Astronomical bulletin, Ne 47 (4), 2013»
(http.//www.maikonline.com/maik/showlssue Content.do ?puid=VIH7REWFRJ &lang=ru), and
also Olga Popova's article and the big collective of authors

(https://www.sciencemag.org/content/early/2013/11/06/science.1242642.full) in volume 156 p.
We will notice that some questions connected with falling of the Chelyabinsk meteorite, have not
involved proper attention of scientists. First of all it concerns assumptions of possible
participation of UFQ in destiny ChM and questions of studying of micro-meteoric formations.
These directions of researches have something in common with G.T.Skublov's earlier works on
Tunguska "meteorite" (http://www.hodka.net/sb2012.pdf - p. 172-209) and with results of
studying by it of various natural phenomena (http://www.hodka.net/labazskub.php). Elena
Mihajlovna  Potapovich  (http://uyrgii.ru/index.php/khoreograficheskij-fakultet/otdeleniya-
vkhodyashchie-v-sostav-khoreograficheskogo-fakulteta.html?id=695) has become interested in
this points in question as the witness of the Chelyabinsk tragedy on February, 15th, 2013 and as
the person repeatedly observing UFO-ACTIVITY in Chelyabinsk. It also has led to active
creative commonwealth and search of true by two people (GTS = Gennady Tihonovich
Skublov; EMP = Elena Mihajlovna Potapovich), got acquainted on the Internet only on
February, 21st, 2013

The historical inquiry. With a known share of convention it is possible to allocate 4
stages in studying chelyabinskites: 1 — February-March 2013 e; 2 — April-May; 3 — June-




September; 4 — October-December, 2013 we will consider these stages more detailed and taking
into account the basic events on studying ChM.

The first stage (February-March 2013). In the first days after falling ChM on the
Internet there was a considerable quantity of interesting photos (Foto-1 in our photo-album see)
and video-rollers at which storyboard the attention to hyperactivity of UFO was paid at falling
ChM  (Foto-2). GTS one of the first has underlined that obvious fact that ChM has left a
powerful trace of ionised air and that bright white the trace (Foto-1) is left by UFO-
TERMINATOR, on V.Uvarov's terminology (http://wands-of-horus.com/ru/iicufi/meteors/86-
cheliabinsk-metheorite.html). As an essential argument for similar interpretation of events has
served video-roller (http://www.youtube.com/watch?v=EPs3YOnAkws) where not without the

bases affirmed that «us have rescued».
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®omo - 01. Photo M.Akhmetvaleev (http://marateaman.livejournal.com/27910.html ), treated G/Skublov with program Photoshop
and published February 22, 2013 on Facebook (

https://www.facebook.com/photo.php ?fbid=444891878913083&set=a.444884775580460.96626.100001768237075&type=3&theate)
. Can clearly see the intersection of two ranges: early meteor trail with a large ionization zoning; later a white trail belongs to the
UFO. ®omoepaghus M. Axmemsaneesa (http://marateaman.livejournal.com/27910.html ), obpabomannas I'.Cky6106biM ¢ NOMOWbIO

npoepammvt Qomowon u onybruxosannas 22 ¢espans 2013 2 na Deiicyke (
https://www.facebook.com/photo.php ?fbid=444891878913083&set=a.444884775580460.96626.100001768237075&type=3&theater).
Omuemnu6o 6uOHO nepeceyeHue O8YX apeanos: Nepsdlil - ¢ KPYNHOU UOHUSAYUOHHOU 30HATbHOCINbIO; 8MOPOIL - NCe80000.1aUHbIIL Cle0.

®omo - 02. UFO photo-plasmoid but against the misty footprint in the area of falling of the Chelyabinsk meteorite. The result of a
storyboard video-plot (http://www.youtube.com/watch?v=S717Jo-dPVk ) and published G.Skublov 22 February on Facebook
(https.//www.facebook.com/skublov/media_set?set=a.446435655425372.97014.100001768237075&type=3).®omozpacus HIIO-
naazmMouda Ho ghore ncesd00baauHO20 cieda 6 patione naderus Yenaounckozo memeopuma. Ionyyena 6 pesyiomame packaoposku 6UOeo-
croocema (http://www.youtube.com/watch?v=S717Jo-dPVk ) u onyouxosana I'.Cxy6noewvim 22 ¢eepars na Deticoyke
(https://www.facebook.com/skublov/media_set?set=0.446435655425372.97014.100001768237075&type=3

EMP, which house (co-ordinates 55,119586° N and 61,336882°) is in Chelyabinsk almost
in epicentre of the seismo-tectonic motions accompanying explosion of the Chelyabinsk
meteorite, has paid attention to the strange metal taste which has appeared after explosion
ChM, on not clear the soot cloud, on numerous UFO and on obvious not consistent among
themselves of the statement resident about a trajectory of a race car and about placing of sites of
super-luminosity in city boundaries. This data has formed the basis for carrying out within
personal plot EMP of specialised geochemical approbation of uneven-age snow layers — before
the disaster, during the disaster (in 5 points), after the disaster. EMP 17 tests of snow have been
selected and established that the quantity of a dust in disaster at 5-10 time exceeds level of its
maintenances in a spreading and blocking snow cover. Moreover, the size of particles of a
technogenic dust did not exceed 300 micron while the size of the greater part of disaster «motes»
exceeded 400 microns. The most interesting fact has appeared detection only in the disaster
layer small rare 300-700- micron cgpepyn to which it is usually groundless the term — «a space
ball» is pasted. We will notice that in snow on a roof of hothouse EMP has found out Spherulas
with a diameter in 4500 micron (Foto-3). So in the end of February on a personal plot with the



successful name ""JASMIN'' have been opened Microspherulas which are considered by us as
Chelyabinskites the first type.
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®omo - 03. The largest ball chelyabinskite found E.M.Potapovich on the roof of the greenhouse (section JASMINE) in the layer of
snow from 15 February 2013 Photo G.Skublov.

Cambiil KpynHulil wapuk yeasounckuma, oonapyosicennviii E.M.ITomanosuu na kpviuwe menauywl (yuacmox JKACMUH) npu ¢urempayuu cros
cneza om 15 pespans 2013 2. Domo I'.Crybnosa.

®omo - 04. Alleged traces of education chelyabinskites on a window pane of the Chelyabinsk state University. According to the
article «Meteorite melted glass in SUSU», published on 6 March 2013 (http.//www. 10bl.ru/news/o-lyudyakh/meteorit-rasplavil-steklo-
v-yuurgu/ ).

HpeanﬂazaeMble Cﬂedbl 06pa308aHMﬂ '-le/l}lﬁuHCKumog HA OKOHHOM CcmeKie rkfmﬁuncxozo 20cC.yHueepcumemad. Tlo Mamepuaiam cmamvu
«Memeopum pacnnasun cmekno ¢ OYpI'Y», onybnuxosannoii 6 Mapma 2013 2. (http://www.1obl.ru/news/o-lyudyakh/meteorit-rasplavil-
steklo-v-yuurgu/ ).

®omo - 05. Glass greenhouse with «spots chelyabinskites» (photo EM Potapovich).

Cmexkno menauysl ¢ «nSAmuamu 4easounckumos» (¢pomo E.M. Ilomanosuu).

®omo - 06. Glass greenhouse with «spots chelyabinskitesuensbuHckumos» - closeup (photo EM Potapovich).

Cmexno menmuybl ¢ <nAMHAMU YETAOUHCKUMOB» - KpynuuiM nianom (gomo E.M. Ilomanosuu).

On March, 6th, 2013 in mass-media the small note (http.//www.lobl.ru/news/o-
lyudyakh/meteorit-rasplavil-steklo-v-yuurgu/) in which it was informed has imperceptibly flown
http://www.1lobl.ru/news/o-lyudyakh/meteorit-rasplavil-steklo-v-yuurgu/that in Chelyabinsk on 4
floor South Ural state University on a windowpane there was an unusual print with metal parts
(Foto-4). «At first all have thought that it is a usual slap of a dirt. But the next glass has been
beaten out by a shock wave, and it is whole, but with fusion traces. Have tried magnet to spend
on divorces, reaction was positive. At scientists a find a keen interest has not caused. According
to experts from ChelGU, dark divorces are not metal, and a dirt or traces from insects ». Such
interpretation in the spirit of playful «insect-Komar hypotheses of the Tunguska
phenomenon»has seemed to us unpersuasive. Attempt EMP to receive windowpane ChelGU for
the further researches has not crowned success. However this failure has been compensated by
detection not less effective «komar-metal spots» on glasses of hothouse EMP (Foto-5 and 6). At
assumption check (whether Greenhouse window spots traces from work as the Bulgarian are?) It
is established that in these essentially ferruterous spots sometimes concentrate Zr and Sr that
specified in obviously not meteoritic origin Melt spots and promoted reflexions about their




possible communication with Carbonatites processes. So have been opened Chelyabinskites Melt
facies which are considered by us as Chelyabinskites the third type.

Let's sum up - by the end of March authors of an information note had a consensus about
necessity of carrying out of geochemical approbation of the top soil horizon around falling ChM
for the purpose of searches Microspherulas, and also profound detailed studying Greenhouse
melt spots.

The second stage (April-May 2013) can be considered as a pause in studying
Chelyabinskites. GTS prepared for the report «About paradoxes of the Chelyabinsk meteorite»
at Anniversary conference Russian Mineralogical Society to V.I.Vernadskiy's 150 anniversary.
Report materials are published in May, 2013 on web-site XO/IKA in the form of 2 articles —
«Hydrogen decontamination in the USA» (http://www.hodka.net/DOC222.PDF) and «The
Trajectory of flight ChM» (http://www.hodka.net/DOC221.PDF). EMP at this time was engaged
in information collection on YM both on the Internet, and at local residents.

The third stage (June-September, 2013). Sampling. In the beginning of June,

2013 EMP has selected for the further mineralogical-geochemical researches 2-kg-probe of
friable adjournment from soil horizon of the personal plot in immediate proximity from
mentioned above a hothouse (a site the Jasmin — co-ordinates 55,119586° N and 61,336882°).
This site is located in 1,24 km to the West from Psychiatric hospital (55,118672° N and
61,356742°) which windowpanes have strongly suffered as a result of explosion in the morning
on February, 15th, 2013. For the subsequent comparison of a site the Jasmin with other sites of
the city of Chelyabinsk EMP have been selected 2 samples where the most powerful beam burn
(distance between points was observed makes no more than 250 m). These are sites Park (city
park of A.S.Pushkin; co-ordinates - 55,154401° N and 61,404161°) and Historical (the thrown
historical building Elevator in city centre; co-ordinates — 55,154426° N and 61,403932°).
In July, 2013 EMP at the desire of GTS has selected on prodeleting of an axial line of the
maximum finds of Chelyabinsk meteorites (http.//www.meteorite-
recon.com/en/Meteorite_Chelyabinsk_6.html) 3 2-kg-probe of modern friable adjournment. The
first site - Epicentre (54.833675°N and 61,437883°) - is in point where the brightest flash of the
Chelyabinsk meteor was observed; here electric mains and oil pipeline branches are crossed a
motorway. The second site - Baturinsky (54.781035° N and 61,370248°) - is located in frontage
by one of local residents of settlement. The third site — Deputy (54,838352° N and 61,124483°), -
is in a farmstead of the local resident from settlement Deputy. The master of the house has given
«for a science» 12 small specimens ChM in weight from 0,5 to 10 2 everyone; fragments ChM
are collected by it personally. Thus, for the further mineralogical-geochemical researches EMP
has selected 3 soil tests in city boundaries of Chelyabinsk (sites the Jasmin, Park, Historical),
3 tests along a trajectory of falling ChM (sites Epicentre, Baturinsky, Deputy) and 12 small
specimens ChM from the inhabitant of settlement Deputy.

Chebarcul conference. On June, 21-22st, 2013 the International conference "Asteroids
and comets has been spent. The Chelyabinsk event and studying of falling of a meteorite in
lake Chebarcul" - (http://meteorites.ru/images/yuzhnouralsky2013/chebarkul 21 -
22.06.2013 asteroidy i _komety cheljabinskoe_sobytie.pdf). In L.M.Gindilis and
G.N.Sheveleva's message «Gathering of snow around flight of the Chelyabinsk meteorite for the
purpose of studying dust components» (p. 63-70) is in details discussed their technique of
selection of 3 tests of snow and the scheme of spatial placing of points Sampling (Foto-7) is
resulted. In V.A.Tselmovich's article «Space balls on an example of the Chelyabinsk meteorite»
(p. 140-147) is resulted the description of microspheres and the microparticles which have been
found out in blankets of the Chelyabinsk meteorite (Foto-8). On an example of successfully
picked up photos with magnetite Spherulas author does a conclusion that « source of space balls
(SB) on a surface of the Chelyabinsk meteorite is mineral troilite, in the course of fusion and
which oxidation at flight in atmosphere and arise SB». In later, September publication
mentioned above authors (http://www.igg.uran.ru/?q=ru/node/726 - p. 196-199) and in
interview are resulted microprobe photos of space balls (http://cheremuha.com/obrazovanie-i-




nauka/2482-zagadki-chelyabinskogo-meteorita-otkryivayut-pod-ryibinskom.html - Foto-9 see),
found out in a snow cover in April, 2013 the attention to the small size SB (to 20 mx), wide
development hollow Spherulas and on magnetite composition of these formations. Authors come
to a conclusion that <hollow balls in samples of the Chelyabinsk dust have a meteoritic origin».
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®omo - 07. The sampling scheme «meteoric» snow in area of falling of Chelyabinsk meteorite. Compiled L. Gindilis and
G.Schevelev; published in the Materials of Chebarcul conference 21-22 June 2013, on page 65 (
http://www.meteorites.ru/images/yuzhnouralsky2013/chebarkul_21-22.06.2013_asteroidy i komety _cheljabinskoe _sobytie.pdf ).
Cxema ombopa npob «memeopumno2o» cHeea 8 paiioxe nadenus: Yensiburnckoeo memeopuma. Cocmagnena JI.M.I'unounucom u
I.H.lllegenesvim; onyonukosana 6 Mamepuanax Yebapkynvckou konghepenyuu 21-22 urons 2013 2., na cmp. 65 (
http.//www.meteorites.ru/images/yuzhnouralsky2013/chebarkul 21-22.06.2013 asteroidy i komety cheljabinskoe sobytie.pdf ).

®omo - 08. Photo of the polished surface of the sample Chelyabinsk meteorite with molten crust and microspherulas. Published
V.Celmovich in the Materials of Chebarcul conference 21-22 June 2013, on page 143 (
http.//www.meteorites.ru/images/yuzhnouralsky2013/chebarkul_21-22.06.2013_asteroidy i _komety _cheljabinskoe_sobytie.pdf ).
The article contains pictures of rare «magnetite space balls».

Muxpogomo anwnugpa Yensbuncrkozo memeopuma c kopou niaenenusi ( no B.A.Llenvmosuuy) u muxpocgepyramu. Onybauxosamo
Mamepuanax Yebapkynvcrou kongepenyuu 21-22 uonsn 2013 2., na cmp. 143 (
http.//www.meteorites.ru/images/yuzhnouralsky2013/chebarkul 21-22.06.2013 asteroidy i_komety cheljabinskoe sobytie.pdf). B cmamve
npueedensl homospapuu peoKux «MaeHemumo8bixX KOCMUUECKUX UAPUKOB».

Domo - 09. Pictures «space balls» from the area of fall of the Chelyabinsk meteorite ( V.Celmovich - hollow magnetite balls formed
in flight meteorite found in the snow on the route of flight). Published September 18, 2013, in a newspaper interview that «the
Riddles of the Chelyabinsk meteorite open under the Rybinsk» (http://cheremuha.com/obrazovanie-i-nauka/2482-zagadki-
chelyabinskogo-meteorita-otkryivayut-pod-ryibinskom.html ).

Muxpogomoepaguu «kocmuneckux wapuxose» u3 pationa nadenus Yennbuncrkozo memeopuma ( no B.A.Llenbmosuuy - nonvie macnemumogvie
wapuxu, 06pazosasuiuecs npu noaéme Memeopuma, Hatioennvle @ cheze no mpacce npoaéma). Onyoauxosano 18 cenmabps 2013 2. 6 2a3emHom
unmepevio «3a2adku Yersibuncrozo memeopuma ompwisaiom noo Peibunckom» (http://cheremuha.com/obrazovanie-i-nauka/2482-zagadki-
chelyabinskogo-meteorita-otkryivayut-pod-ryibinskom.html ).

The fourth stage (October-December, 2013). In the middle of October GTS has
received from EMP a parcel with summer mineralogical tests, hothouse glasses and ground
adjournment of the lake Chebarcul, selected in an immersing place on a bottom of lake of 600-kg
of the ChM drowned man. Within a week hothouse glasses with Chelyabinskites Melt facies have
been studied, necessary photos and sketches are made and by means of a diamond saw
12 sections-glasses in the size 24x40 mm for the subsequent researches are prepared.




Technique microprobe researches. Six 2-kg-tests have been dried up and quarto. All
tests in weight on 500 gr everyone were delete clayey particles, are washed out in flowing water
with preservation of fraction more than 10 mx, and then are dried up at temperature more low
60°C. Further have been allocated Grading fractions (more than 10 the size of the mesh, 10-
20 mesh, 20-40 mesh, 40-60 mesh, less than 60 mesh ). For each of them by means of a manual
magnet magnetic fractions were allocated not magnetic, weak and strong electro-magnetic. All
12-20 fractions received for each of 6 tests, were studied under the binocular magnifier
mineralogical. It is established that individual Microspherulas have the size 20-40 mesh; is more
often they meet in fraction 40-60 mesh and sharply prevail in fraction less than 60 mesh.
Microspherulas
completely are absent in not magnetic fraction and are not characteristic for is weak-
electromagnetic fraction. Therefore for preparation TPS= transparent polished section for each
of 6 tests it was selected enriched Microspherulas a magnetic-strong-electromagnetic material
of two fractions (40-60 mesh and less than 60 mesh). As a result 2 glass plates TPS have been
prepared, on each of which is placed on 6 one-dimensional tests enriched chelyabinskites. These
materials
(https.//'www.facebook.com/skublov/media_set?set=a.560222367380033.100001768237075 &typ

e=3 - the Foto-10 see) are presented in the Facebooke-photo-album.
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®omo - 10. The picture is taken in the optical range; the field of vision 3x4 mm. This is the FIRST photo microspherulas
chelyabinskite published in our FIRST photo album
(https.//www.facebook.com/skublov/media_set?set=a.560222367380033.100001768237075&type=3 ).

Hzo6padsicenue cnsimo 6 onmuueckom ouanaszone; noie spenust — 3x4 mm. 3mo — [IEPBAA pomocpapus muxpocgepyn uensbunckumos,
onyb6auxosannas 6 nawem [IEPBOM ¢eticoykosckom pomoanvbome
(https://www.facebook.com/skublov/media_set?set=0.560222367380033.100001768237075&type=3 ).

®omo - 11. The layout of microspherulas chelyabinskites and other mineral grains derived from the TPTS=transparent-polished thin
section for electron microprobe research. Material for TPT was magnetic and highly electromagnetic fraction of soil samples from
the site JASMINE; size fractions is 40-60 mesh. Legend: 1 - studied microspherulas; 2 - unexplored microspherulas; 3 - grain-
schreibersite(?); 4 - the wreckage of highly ferruginous ashes facies chelyabinskites and their numbers; 5 - the wreckage of host
rocks, mainly granites, gneisses, schists and minerals; 6 - debris ashes facies chelyabinskites.

Cxema pasmewjenus MUKpOCepyil 4eniOuHCKUMOS u Opyeux MUHEPAIbHblX 3epeH, cocmagiennas na pomoocnose III=npo3spauno-
NOIUPOBAHHO20 WAUDA 011 MUKPO30HO08bIX Uccredosanuil. Mamepuanom ons T nocayscuna MazHUMHAs U CUTLHO 1eKMPOMACHUMHAS
¢paxyus noueennoi npoovi ¢ yuacmxa JKACMUH; pasmep ¢paxyuu cocmasnsiem 40-60 mewr. Obo3nauenus: 1 — nomepa u3yuennvix
MUKpocghepyn uenibunckumos; 2 — neusyuennvie muxpocgepynvi; 3 — zepno C-uipeiibepzuma (?); 4 — 0610MKU BbICOKOICENEIUCTBIX NENTOGHIX
d)auud ueﬂﬂﬁuncxumoe u ux Homepa, 5— 06/10MKM smewarowux }’lOpO(), npeumyweCmeerHno epanumos, ZHEIJC‘O@, Kpucmaiiu4ecKkux clanyes u ux
MUuHepanos; 6 — 0bIOMKU NOPOO NeNIo8oU hayuu YeIsOUHCKUMOS.

In connection with absence of any information on a chemical compound chelyabinskites
it has been decided to focus attention on test from a site the JASMIN (Foto-11) and to try to
involve in researches of employees several microprobe St.Petersburg's laboratories. The first
results (Foto-12-15), received on the wave analyzer at Polytechnical institute, have been
published on November, 19th 2013 (
https://www.facebook.com/skublov/media_set?set=a.562333147168955.100001768237075 &typ
e=3), is equal in one month after reception GTS of a parcel from Chelyabinsk. The pivotal
conclusion of these researches — is allocated for the first time new type of the natural formations
presented Microspherulas, further they began to be considered as Chelyabinskites the first type.




The basic results on Microspherulas of chelyabinskites have been received in Laboratory Ne3.
More detailed studying Spherulas-3 (it is executed 14 microprobe analyses!!! — see Foto-16) has
allowed to formulate a fundamental conclusion that at a finishing stage of formation Spherulas
there was a powerful emission from it ashes-like weight of unusual structure and that (we enter
the new term — Air-Fluidolites) it is necessary to allocate these formations as Chelyabinskites
the second type. Further this model has received additional acknowledgement (Foto-19 and 20).
Hothouse glasses with ferruterous spots have been studied in three independent microprobe
laboratories. In Laboratory Ne5 glasses with a coal dusting (Foto-25-29), and in Laboratory Ne3
— with a gold dusting (Foto-31-39) were studied. The comparative analysis received given
(Table-30 and 40) has allowed to draw a conclusion that composition Melt facies on hothouse
glasses of a site the Jasmin are close to composition of Chelyabinskites the first and second
types. It has allowed to allocate Melt spots on hothouse glasses in separate group -
Chelyabinskites the third type.

®omo - 12. The image in the reflected electrons field of view - 400x600 MK. This is a photo of the FIRST cebepynbi, which we
studied on microprobe in the Laboratory of the Polytechnic Institute in St. Petersburg. The results are published in the SECOND
photo album ( https://www.facebook.com/skublov/media_set?set=a.562333147168955.100001768237075&type=3 ). See more
photo-11.

H3zobpasicenue 6 ompasicennvix snekmponax; none 3penus — 400x600 mx. Imo omozpagpusi IEPBOH cqpepynvl, komopyio mvi usyuan na
Mmukposonoe 6 Jlabopamopuu Ilonumexnuueckozeo uncmumyma 6 C.Ilemepbypee. Pesyrsmamul onyonuxoeanst 60 BTOPOM ¢heiicoykosckom
¢omoanvbome (https://www.facebook.com/skublov/media_set?set=a.562333147168955.100001768237075&type=3 ). [TodpobHee — cm.
¢omo-11.

®omo - 13. The picture is taken in the optical range; field of view - 1500x 1500 MK. In the center of the photo visible 2
microspherulas chelyabinskites. The biggest of them studied on microprobe in the Laboratory of the Polytechnic Institute in St.
Petersburg. The results are published in the SECOND photo album (
https.://www.facebook.com/skublov/media_set?set=a.562333147168955.100001768237075&type=3 ). See more photo-11.
Hzo0padsicenue cHamo 6 onmuyeckom ouanasone; noie 3perus — 1500x1500 mk. B yenmpe ¢pomocHumka — 06e noOKko8ooopasHvie
Murpocghepynvl uensibunckumos. Camas Kpynas us HuX uzyuena Ha mukposonoe & Jlabopamopuu Ilorumexnuveckozo uncmumyma 6
C.Ilemepbypee. Pesynvmamut onybauxosansvi 60 BTOPOM ¢heiicoyrkosckom ¢pomoanvbome (
https://www.facebook.com/skublov/media_set?set=a.562333147168955.100001768237075&type=3 ). ModpobHee — cm. ¢pomo-11.

®omo - 14. The image in the reflected electrons field of view - 320x430 MK. This is a picture of the FOURTH microspherulas, which
we studied on microprobe in the Laboratory of the Polytechnic Institute in St. Petersburg. The results are published in the SECOND
photo album ( https://www.facebook.com/skublov/media_set?set=a.562333147168955.100001768237075&type=3 ). See more
photo-11.

Hzobpasicenue 6 ompasicennvix snekmponax; none 3penus — 320x430 mx. Imo pomozpagpus YETBEPTOH muxpocghepynvl, komopyio mot
uzyuanu Ha Mmuxposonoe 6 Jlabopamopuu Ilonumexnuueckozo uncmumyma ¢ C.Ilemep6ypee. Pesynomamor onybnuxosamnwvi 60 BTOPOM
eticoyrosckom pomoarvbome ( https://www.facebook.com/skublov/media_set?set=0.562333147168955.100001768237075&type=3 ).
ModpobHee — cm. pomo-11.

Geochemical types of Chelyabinskites. All three genetic types of Chelyabinskites
are characterised by an unidirectional tendency of change of regenerative conditions on
oxidising in the course of formation chelyabinskites . Therefore it is possible to take the given
sign for a basis at allocation of geochemical types: 1 = Fe - native; 2 = Fe+FeO - native and
oxide; 3 = FeO - mainly oxide; 4=Fe203 - mainly oxide; 5= chelyabinskites silicate-
ferruterous; 6= chelyabinskites silikatno-ferruterous Air-Fluidolites. At allocation of the listed
geochemical types we had been used methods of the multidimensional statistical analysis,
including and methods of the factorial analysis (http://www.geokniga.org/books/4531).




Chelyabinskites the first and second types -
microspherulas and Ash facies Air-Fluidolites.

Preliminary results microprobe studying Spherulas. We will return once again
to consideration of the vresults received by us at Polytechnical institute -
https://www.facebook.com/skublov/media_set?set=a.562333147168955.100001768237075 &typ
e=3 . We will notice that Microspherulas on the size practically do not differ among themselves.
Their diameter varies from 200 to 420 micron. Their form or ideal spherical, or with deviations
towards an ellipse no more than 10 %. We at the given stage of researches allocate following
types Microspherulas: A = closed hollow (sf-1); B = closed blown up (sf-4); C = closed caked
(sf-3); D = half-closed, with Fluidolites (sf-5); E = open, with xenogenic fragments (sf-2). On
character of internal microash value they are divided into two types: A = not zone (sf-1, 2, 4);
B = zone, with division on two (sf-5) or three (sf-3) spherical zone.

Microstructure Spherulas extremely diverse. Meet as vitreous difference (SF-1,2 ), and
structure of the collapse of the solid solutions (SF - 5). Xenogenic fragments of 10-40 micron
associated with open Spherulas (SF-2) and caked with Spherulas (SF-3); the rubble presented
quartz, feldspar, dark micas and biotite schist. All 13 analyses microspherulas suggest possible
to consider them as ferrous Spherulas with small portion of alumina-silicate material. All
chemical elements here are divided into three groups associated with iron (Ti-Cr-Mn-Fe-Cu),
alumino-silicates (Al-Si-K-Ca) and volatile components (P-S-Cl). Iron is present in compounds
with different valence; distinguished Spherulas with metal and Fe-oxide.

Available materials, refracted through the prism of a multi-year study of the Tunguska
event (http://www.hodka.net/sb2012.pdf , page 172-209), makes it a purely hypothetical form to
the following conclusions: 1 - microspherulas formed during 5-32 seconds in the morning on
February 15, 2013 at the time of the Chelyabinsk meteorite in the atmosphere; 2 - the education
of their likely connected not so much with the meteorite, but with «radiant burn» from the first
major outbreak of ChM; 3 - formation microspherulas was in an extremely non-equilibrium
subsurface redox conditions with the participation of the P, S, Cl, and the alleged hydrogen and
hydrocarbons; 4-a source of iron in the Spherulas may be as a meteorite, and the mantle coal
plume, as evidenced by the Association of chemical elements (Fe, Mn, Ti, Cu, Cr).

The main results of microprobe study. In Laboratory-3 were studied in detail
three microspherulas (Ne3, 5, 6) - see Photo-16, -17, -18 and Tables 22, 23, 24.
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®omo - 15. The image in the reflected electrons field of view - 400x600 MK. Spherulas Ne 3 - a vivid example of successful spatial
imposition ASHES facies chelyabinskites with microspherulas growth. First published in the SECOND photo-album
(https.//www.facebook.com/skublov/media_set?set=a.562333147168955.100001768237075&type=3 ).

Hzo6pasicenue 6 ompasicennvix snexkmponax; noae spenusi — 400x600 mx. Chepyna Ne 3 — apkuil npumep yoauHo2o npoCcmpancmeeHHo20
coemewenus IIEIITIOBOH ¢payuu uensbunckumos ¢ Mmukpocgepyivuim Ho6006pazosanuen. Bnepevie onybnurosano 6o BTOPOM
DeticOykosckom omo-arvbome (https://www.facebook.com/skublov/media_set?set=a.562333147168955.100001768237075&type=3 ).

®omo - 16. The image in the reflected electrons field of view - 300x300 MK. Shows the lower part of MICROSPHERULAS-3 with
point numbers microprobe analysis. The results of the analyses are given in tables 22-24.

Hzo6pasicenue 6 ompadicennvix snekmponax; noae spenus — 300x300 mx. Iokasana nuxcuss wacmo COEPYIIBI-3 ¢ nomepamu moyex
MUKPO30H008020 ananusa. Pesyrsmamoer ananuzos npusedensvt ¢ madiuyax 22-24.

@omo - 17. The image in the reflected electrons field of view - 350x400 MK. In Spherulas Ne5 clearly expressed liquation zoning.
Central zone consists of native iron (point 3, see table 22-23); it highlights the numerous tiny microspherulas, enriched with titanium
(point 4). The intermediate region is rich in titanium and manganese. In the peripheral zone of the observed maximum concentration
of Mn (table. 22).

Hzo6pasicenue 6 ompasicennvix anekmponax; noae spenus — 350x400 mx. B cghepyne NS5 omuemauso evipasicena MUKGAYUOHHASL 30HATLHOCTb.
Llenmpanvuas 3ona cnodcena camopoonsvim dcene3om (mouxa 3, cm. madn 22-23); 6 Hell OmMeuaiomes MHO20YUCIeHHbIe Mebyaliue
MUKpocghepyvi, obocawenuvie mumanom (mouxa 4). [Ipomesrcymounas 30Ha Cloxicena ICmMumom, 0002awjeHHbIM MUMAanom u mapeanyem. B
nepughepuyeckoil 30ne ommeuaemcs MaKcuManbHas konyenmpayus Mn (mabn. 22).

®omo - 18. The image in the reflected electrons field of view - 600x850 MK. In microspherulas Ne7, folded FeO with a surprisingly
constant chemical composition, are allocated 3 large cavity. Two of them (in the left part of the photo) filled with crystalline FeO, and
the right extreme emptiness contains a grain of Native SILICON (see table. 22, analysis Ne30) of size above 40 MK.

Hzo6pasicenue 6 ompadicennuix anekmponax; noie spenusi — 600x850 mx. B muxpocghepyne No7, cnoscenHoi 60Cmumom ¢ yousumenbHo
NOCMOAHHBIM XUMUYECKUM COCMABOoM, 6’bld€]lﬂlOmCﬂ 3 KPYnHble MUapojiossle nycmomku. ,ZZB’C U3 HUXx (ﬂeeaﬂ acmov (j)omoepad)uu) 3anoJjiHeHbl
KpUCmaniuyeckum I0CImMumom, a npagas Kpainas nycmoma cooepoicum zepno KPEMHUA camopoonozo (cm. maban. 22, anaus Ne30)
pasmepom 6onee 40 mx.

Spherulas-3 previously been studied in the Laboratory of the Polytechnic Institute
(http.//mnt.ftim.spbstu.ru/index.php/kafedra-segodnya/laboratorii/mikroskopii-i-mikroanaliza );
attention was drawn to the native iron in the core Spherulas, pronounced zoning and on a multi-
stage of its formation. The reason sintering Spherulas and the host rock was not discussed due
to the limited time of operation on the device. When microprobe studies in Laboratory-3 we set a
goal to obtain new data on composition Spherulas and test the proposition that the sintered
cement around Spherulas is gas-fluid phase last final stage of formation of microspherulas. As
shown by the studies: 1 - analytic laboratories Polytechnic Institute and Laboratory-3 allow to
speak about the good convergence of the results and of the possibility in the future to use various
laboratory centers; 2 - the zone structure Spherulas proves to be true, the structure of which
three phases responds native iron (a central zone), oxide phases (an intermediate zone) and
oxide gland (a peripheral zone); 3 - among xenogenic fragments discovered potassium
feldspar; 4 - the first time it is allocated new petrographical group of rocks — Air-Fluidolites
(fluidolites formed in the air environment), which are represented significantly glandular and
carbon-glandular varieties; later, was established their genetic relationship with Spherulas and
they were allocated in Chelyabinskites third type = breed Ash facies; 5 - Air-Fluidolites
characterized by the extremely uneven distribution and high content of chemical elements, as the
main ( C - with up to 60%; Fe - 47%) and minor (P - 9%;, Si - 6,1; Ca - 5.0; Al - 1,7; S -1,3; CI -
up to 0.5%); 6 - the explosive nature of the proceeds Fluidolites material from Spherulas
emphasizes micro-cracks, micro-texture formations and veins.




Spherulas-5. After work in the Polytechnic Institute were not until studied products of
the third, final stage of formation of microspherulas. The result of further research confirmed
earlier findings and established that: 1 - microspherulas sharply distinguished pronounced
geochemical specialization - in it there is a high concentration of Mn (up 4 %) and Ti (1.7 %);
2 - central zone composed of native Fe without impurities Mn and Ti; it is characterised by
numerous microspherulas size of 1-3 micron, rarely to 12 MK enriched Ti, S, Ca; 3 - peripheral
area microspherulas has Wiistite composition (FeO) and is full of elements of silicate number
(Mn - up to 2.57%; Ti - 2,06, Si - 1,79;Al 1,02; Mg - 0.64 %), 4 - ferrous Air-Fluidolites final
stage were formed during a time of sharply increase reducing conditions, as evidenced by the
natural decrease of the contents of oxygen (8,5-7,1-1,7 %), silicon and calcium at the transition
from small veins to large; 5 - outlet Fluidolites sealed fragment of K-feldspar.

Spherulas-6 size 320x350 micron aroused our interest is the fact that under the
electron microscope in it were found three isolated (?) cavity size of 80-120 microns, apparently
sharply differing in mineral composition. In the reflected light of these differences are barely
visible. When using the program Photoshop method exposure compensation, we established
micro-zoning in the structure of spherulas. It was suggested that different parts of the
microspherulas will vary according to the ratio of iron and oxygen. To check this assumption
was passed profile of 6 points. The results of the analyses show a remarkable constancy of the
composition microspherulas. In General, they are close to the composition of Wiistite. Slight
differences in the intensity of the peaks carbon suggest that the peripheral zones Spherulas-6 will
be enriched in heavy hydrocarbons; this requires further study. Completely unexpected
discovery of native silicon in one of the hollows Spherulas-6 (Foto-18).

Air-Fluidolites of Chelyabinskites Ash facies associated with microspherulas,
studied in less detail. If we consult the spherules-3 (Foto-16) and the results of the analyses
Fluidolites (table 22, in line 8-14), we can detect a clear division into two groups (table 23,
lines 48-49) - significantly glandular, with elevated concentrations of P, Si, Ca, Al, S (Grp=5),
and iron-carbon, P, Si, Ca (Grp=6). The most important indicator chemical element Air-
Fluidolites is phosphorus concentrations that reach 9%.The largest grain ferruginous Air-
Fluidolites not related to the spherules (grain-7, Photo-19), the phosphorus content is only 1%
(table 22, line-34); the bulk of the grain (Grp=7) folded oxide iron presumably Maghemite
composition. Two other grain Fluidolites not related to the spherules (grain-9 and 10; Photo-
19 and 20) including fragments wustite and native iron, do not contain phosphorus and excreted
by abnormally high contents of Si, Al, Ca, K (table 23, line 27, 28, 51; Grp=8), suggesting that
part of the crustal material origin (granite and gneiss) with their education.
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®omo - 19. The image in the reflected electrons field of view - 700 * 700 MK. Left to right - grain No. 7-8-9 respectively ASHES
facies chelyabinskites, With carbon-schreibersite(?) and grain ASH with a large fragment of wustite.

H3zo6pasicenue 6 ompasicennvix anekmponax; none 3penus — 700x700 mx. Cnesa nanpaso — 3épua Ne 7-8-9 coomeemcemeenno INEILTTOBOH
Gayuu yensibunckuma, yenepooucmozo wipetibepsuma (?) u 3epra IEIIIA ¢ KpynHvim KceHo2eHHbIM 0OIOMKOM GIOCMUMA.

®omo - 20. The image in the reflected electrons field of view - 750x750 MK. Chip ASH clastic structure and with a fragment of the
native iron containing rare admixture Pb ( 0,42% - see table. 22).

Hzo6pasicenue 6 ompadicennuix anekmponax; noae spenusi — 750x750 mx. O6nomox IEIIJIA ¢ mukpoxracmuyeckoi cmpykmypou u ¢
KCEHO2EHHbIM 0OJIOMKOM CAMOPOOHO20 Jicene3a, codepacauie2o peodauuyio npumecs ceunya ( 0,42% - cm. mabn. 22).

®omo - 21. The image in the reflected electrons field of view - 700x900 MK. Large chip native iron without a trace elements..
Hzo6padsicenue 6 ompadicennvix anexkmponax; noie spenusi — 700x900 mx. Kpynuwlii 0610MOK camopooHo20 dcenesa, He co0epiIcauyeco
MUKponpumecetl.

Minerals, associating with Chelyabinskites first type, are divided on two groups - the
usual minerals enriched Fe, and rare minerals. Grain-11 (Foto-21) it is combined by the native
iron which is not containing any elements-impurity. Grain-10 (Foto-20, Table-24) also is
combined by native iron, however in it are marked impurity Mn, Si, Pb, K. In grain-9 (Foto -19)
the large fragment is presented wustite, Among rare minerals first of all it is necessary to note -
Native Silicon, present at a kind of the isolated grain in the size about 40 micron in muaponosoti
nycmomxe Cpherult-6 (Foto-18 and Table-22, a line-30). The special attention is deserved by
isolated grain chip-8 (Foto-19) in the size 150x300 MK. Its structure is defined under high
maintenances Fe, Ni, P, C (Table-22, lines 35-37). At recalculation on 6e3yenepoonoe substance
its structure (Fe9Ni5SP6) most close responds a rare mineral wipetibepzumy (Fe, Ni);P), however
formular factors allow to refuse such interpretation. If to follow fosfid-carbide to model taking
into account the amendment on a carbon dusting it is possible to assume a bit different formula
of a mineral Schreibersite (Fe,NiPC3). It is not excluded that at the further more detailed
researches the new mineral from group of fosfid-carbides which can be considered as
carbonaceous analogue Schreibersite will be allocated.




1 & 3. 4156|789 |10]11]12|13|14[15]16| 17 |18 |19 2Cg 21 : 22
NN T_l 1t C|O|Na|Mg|Al|[Si|P|S|CI| K |Ca|Ti|Mn|Fe |Ni|Pb G Interpretation Notes

1 |0301 p1e 19,65 0,92] 1,36 78,07 3 |Fe+FeO with Si,Al Cdpepyna-3, nepudepudeckas 3
2 |o302| 1 19,07 0,76| 0,74 79,43 3 [Fe+FeO with AlSi Cepepyna-3, nepudepuyeckan 3
3 |o303| 1 32,9 0,81 0,72 65,57 6 |Fe203 with Si.Ca Cibepyna-3, NPOMEXYTOHHas 30t
4 |o304] 1 31,14 LT 67,16 6 |Fe203 with Si Cdpepyna-3, NpomexyToNHaR 301
5 |0305{ 1 100 1 |Fe Cdpepyna-3, LieHTpansHas 3ona
6 |0306] 1 100 1 |Fe Cdpepyna-3, ueHTpansHas oHa
7 |0307| 4 33,96( 1,23 12,68(37,65 14,58 16 |K-Feldspat MuHepan 8 niongonure chepy
8 |o308| 2 32,62 1,74| 5,55| 8,95 1,26| 0,49 502 44,36 8 |Fe-fid with P,Si,Ca,AlS,C | ®nionaonuT Ha chepyne-3

g |o3oe| 2 33,05 2,48| 0,83] 1,35 62,5 8 |Fe-fid with SiS P DIMAONNT Ha chepyne-3

10 (o310| 2 |62,02]10,17 0,3]| 614 0,37 . 21,01 9 |C-Fe-fld with Si DRIOMACHHT Ha chepyne-3

1 [0311] 2 3r.21 2,02 0,9 59,87 8 |Fe-fid with Si,.Ca DRIOMACIUT Ha cipepyne-3

12 |0312| 2 |28,93|19,89 0,64| 1,96 0,26| 04| 0,28| 0,84 0,61| 46,18 9 | C-Fe-fld with Si,Ca,Al Mn | ®nrouponut Ha cpepyne-3

13 |0313| 2 | 14,64|34 41 144099 1,51 0,52 46,48 9 |C-Fe-fid with C1.5i,P,Ca |®niouponur Ha cepyne-3

14 |0314| 2 | 3581|2817 0,55 0,75| 4,41] 0,65 3,17 26,48 g |C-Fe-fid with P,Ca,Si,8,M | ®nomponur Ha cbepyne-3

15 [o501] 1 20,5 064 1,02] 1,79 2,01| 217| 71,87 5 |FeO with Mn,Ti Si,Al,Mg | Ccbepyna-5, npomexyTouHas 30t
16 [os02| 1 26,71 0,67 03| 047 71,85 5 |FeOwin§ Cepepyna-5, UeHTpansHan 30Ha
17 |0503| 1 100 1 |Fe Cdpepyna-5, LgHTpansHas 30Ha
18 |0s04| 1 202 1,8 062]1,67 7252 5 |FeO with Si.Ti.Ca Ctbepyna-5, ueHTpansHas 3oHa
19 |0505| 1 20,64 045| 048 2,06| 2,57| 73,79 5 |FeO with Mn,Ti Ccbepyna-5, npoMexyTouHas 30t
20 |0s08| 1 8,48 4,02 0,85|2,71| 3,61| 80,23 2 |Fe+FeO with Si,Mn,Ti,Ca | Ccrepyna-5, NpOMEXKYTOUHER 301
21 |0507| 1 7,09 246 0,94|221| 364| 8365 2 |Fe+FeO with Mn,Si,Ti,Ca | Cpepyna-5, nepudepuyeckan 3t
22 |0508| 1 1,66 0,27 1,73 4,04 923 2 |Fe+FeOcMnTi Cepepyna-5, nepudpepuyeckan 3
23 |0s09| 4 34,09 1,33 12,57(39,33 12,68 16 |K-Feldspat Murepan Ha chepyne-5

24 |o601] 1 232 768 4 |FeO Cdpepyna-B, Huab paspesa

25 [os02| 1 23,5 76,5 4 |FeO Cdpepyna-6, Husel paspesa

26 |0803] 1 23,35 76,65 4 |FeO Ctepyna-6, cepeawiia paspeaa
27 |o604| 1 2327 76,73 4 |FeO Ctpepyna-6, cepeawHa paspesa
28 [0605| 1 235 76,5 4 |FeO Cipepyna-B, Bepxu paspesa

29 |0606| 1 2417 75.83 4 |FeO Cdpepyna-6, sepxv paspesa

30 (0B07| 3 100 10 |Native Silicon Cepepyna-6, 3epHo Si B Mmapone
31 |0609| 3 23,07 76,83 13 |FeO Cdpepyna-6, kpucranns FeO & v
32 |o702| 2 23,8 76,2 7 |Fefid 3epHo-7 = Fe - hniouaonuT

33 |o703| 2 31,39 68,61 7 |Fefid 3epHo-7 = Fe - (hnongonut

34 |o704| 2 29,15 04| 13|04 0,86 67,34 8 |Fe-fld with Si,P,Ca 3epHo-7 = Fe - (niongonvr

35 |08o5| 5 | 23,08 13.3 39,69|23,94 15 |C - Schreibersite ? 3epHo-8 = C-llipeibepant ?

36 |0806| S 187 50,43|30,86 14 | Schreibersite ? 3epro-8 = WpeitGepauT ?

37 |ogor| 5 18,8 49,65(31,59 14 | Schreibersite ? 3epro-8 = Liperbepant ?

38 [os08| 4 20,24 7976 13 |FeO 3epHo-9 = BRNIONeHNe B PIoW
39 |osos| 2 29,82 1110,51| 25,8 162| 2,98 28,28 8 |Fe-fid with Si,Al.Ca K 3epHo-9 = hrionaonuT

40 |1003| 4 0,95 0,22 0,29( 1,16| 96,97 0,42| 12 |Fe with Mn,Si Pb 3epro-10 = BrnioueHue 8 (niow)
41 |1004| 2 32,58 066| 6,55/27,16 449 05 28,08 8 | Fe-fid with Si ALK, Mg,Ca | 3epro-10 = doronnonur

42 11101] 5 100 11 |Fe 3epHo-11 = 06nomok nonycdept
43 |1102| 5 100 11 |Fe 3epHo-11 = oBnomok nonyceept

Taonuua - 22. Results of electron microprobe analysis microspherulas and associated entities (spherulas Ne3, 5, 6 and
grain No. 7-11). Content of chemical elements are given in the masses. %. Legend: NL - laboratory number of samples; the first

two figures tell about the grain, and the last two - room number the analytical point; TIPE - types of the studied entities (1=spherulas;
2=fluidolites; 3=grain native silicon; 4=K-feldspar; 5=schreibersite (?)); GG - number of geochemical aggregates, in accordance with
the table. 23 and 24.

Pe3ynvmamosl MUKPO30HO06020 AHAIU3A MUKPOCHEPYTI HeNAOUHCKUNO08 U ACCOUUUPYIOUWUX ¢ HUMU 00pa3oeanuil (chepynvt Ne3, 5, 6 u 3epna
Ne7-11). Cooepoicanus xumuueckux snemenmog oamnvi ¢ macc. %. Obo3nauenus: NL — nabopamopnuiii Homep npobul; nepevle 0se yugpol
coobwjaiom o Homepe 3epua, a dee nocieonue — o Homepe anamumuieckou mouku; TIPE — munwi uzyyaemvix obpazosanuii (1=cgepynvi;

2=gnroudonrumsl; 3=3epHO CAMOPOOHO20 KpeMHus; 4=Kanueswlili noiesou wnam,; S=wpetivepzum (?)); GG — Homepa 2eoxumuyecKux
cosokynnocmeil, 6 coomeemcmeuu ¢ maon. 23 u 24.



1 ; 3 ?i 5|6 [7[8([9|10]11]12(13|14[15]|16{17| 18 |19|20 é1r 22 23
N NI L C| O |Na|Mg|Al'|Si|P|S|ClI| K |Ca|Ti|Mn| Fe |Ni|Pb Interpretation Notes
pe up

1|5 [2305| 1 100 1 |Fe Copepyna-3, LenTpansHas 3oHa
2|6 [|)308] 1 100 1 |Fe Ctbepyna-3, UeHTpansHas 3oHa
3 17 ]»503] 1 100 1 |Fe Cehepyna-5, UeHTpansHas 3oHa
4 20508 1 8,48 4,02 095|271 361( 80,23 2 |Fe+Fe0 with Si,Mn,Ti,Ca | Cchepyna-5, npomexyTouHas 3ot
5|21 (3507 1 7,09 246 0,94(221] 3,64| 8365 2 |Fe+FeQ with Mn Si Ti Ca | Cchepyna-5, nepudepuyeckas 3c
8 | 22 |1508| 1 1,66 0,27 1,73] 4,04| 92,3 2 |FetFeQoMnTi Cepepyna-5, nepudpepuyeckas 3«
711 s0o1] 1 19,65 0,92] 1,36 78,07 3 |Fe+FeD with Si,Al Cipepyna-3, nepudepuyeckan 3
8| 2 302 1 19,07 0,76 0,74 7943 3 |Fe+FeO with AL Si Cibepyna-3, neprdepuieckas 3
9 |24 601 1 232 76,8 4 |Fe0 Cdpepyna-5, Huabl paspesa
1025|3602 1 235 76,5 4 |FeQ Cebepyna-6, Hu3bl paspesa
11|26 |603] 1 23,35 76,65 4 |Fe0 Cepepyna-B, cepenuna paspesa
12|27 |)604( 1 23,27 76,73 4 |FeO Ccpepyna-b, cepepuna paspesa
1328 [)605( 1 235 76,5 4 |FeO Cipepyna-6, Bepxv paspesa
14|29 606 1 2417 75,83 4 |FeO Capepyna-6, Bepxi paspesa
15|15 [3501| 1 20,5 0,64 1,02| 179 2,01)217| 71,87 5 |FeO with Mn,Ti,Si, Al Mg |Cdpepyna-5, NpoMEXyTOuHaR 30t
16| 16 [3502| 1 26,71 0,67 03] 0,47 71,85 5 [FeOwithS Cihepyna-5, ueHTpansHas 3oHa
17|18 3504 1 20,2 1.8 062|167 72,52 5 |FeOwith §i,Ti,Ca Cepepyna-5, UeHTpansHas 3oHa
18 [ 19 [)505] 1 20,64 0.45| 048 2,06| 2,57| 7379 5 |FeO with Mn,Ti Ccpepyna-5, NpoMERyTONHAR 30t
19 3 [2303| 1 329 081 072 65,57 6 |Fe203 with Si.Ca Ctpepyna-3, NpOMEXYTO4HER 301
20| 4 [>304] 1 31,14 17 67,16 6 |Fe203 with Si Cipepyna-3, NpOMEXyTOUHaR 301
21|32 02| 2 238 76,2 7 |Fe-fid JepHo-7 = Fe - omonaonmT
2233|703 2 31,39 68,61 7 |Fe-fid JepHo-T = Fe - (onionaonur

23| 8 [2308( 2 3262 1,74] 5,55/ 895| 1,26 049 5,02 44 36 8 |Fe-fld with P.Si,Ca,AlS,C | ®nromgonuT Ha cepyne-3

241 9 [309| 2 33,05 248(063] 1,35 62,5 8 |Fe-fld with Si.S,P @NioMAONKT Ha cepyne-3
25111311 2 kyval 2,02 09 59,87 8 |Fe-fid with Si,Ca DRiounonuT Ha cpepyne-3
261343704 2 29,15 04| 13|09 0,86 67,34 8 |Fe-fidwith SiP.Ca 3epHo-7 = Fe - (pniomponuT
2739 [2908| 2 29,82 1110,51] 25,8 162| 2,98 28,28 8 |Fe-fid with Si,AlL.Ca K 3epHo-9 = hmioponuT

28 | 41 [1004] 2 3258 066| 6,55|27,16 449! 05 28,06 8 |Fe-fid with Si,AlLK,Mg,Ca |3epHo-10 = mionponut
29110(3310| 2 |62,02{1017 03| 6,14 0,37 21,01 9 |C-Fefldwith Si OMLONKT Ha cdepyne-3
30|12 (3312 2 |28,93|19,89 064| 1,96 026| 04| 028 0,84 061| 46,18 9 |C-Fe-fid with Si,Ca,Al Mn | ®niongonuT Ha cepyne-3
31113 (0313 2 | 14,64(34 41 1,44(099 1,51 0,52 46,48 9 |C-Fefidwith CI,SiP.Ca |®niugonut Ha cibepyne-3
32|14 (0314 2 | 3581|2817 0,55 075|441 065 317 26,48 Q |C-Fe-fld with P Ca,Si1,S M| ©niouponut Ha cepyne-3
33|30 [607| 3 100 10 |Native Silicon Cdbepyna-6, aepHo Si 8 muapone
3442 |1101] & 100 11 |Fe 3epHo-11 = obnomok nonycept
35|43)1102| 5 100 11 |Fe 3epHo-11 = obnomok nonycdept
36 (40 |1003| 4 0,95 0,22 0,29 1,16( 96,97 0,42| 12 |Fe with Mn,SiPb 3epro-10 = skdeHUe 8 Drion
a7 [ 31 e0g| 3 2307 76,93 13 [FeO Cebepyna-6, kpucrannel FeO B v
38| 38 |2608| 4 20,24 79,76 13 |FeO 3epHO-9 = BRNKNEHE B (DKMAL
39|36 [808[ 5 18,7 50,43|30,86 14 |Schreibersite ? 3epro-8 = Wpeibepaut ?

40( 37 [807| 5 18,8 49,65(31,59 14 |Schreibersite ? 3epHo-8 = LWipenbepaur ?
41135)805] 5 |23,06 13,3 39,69123 94 15 |C - Schreibersite ? 3epHo-8 = C-lWpenbepaut ?
42| 7 307| 4 33,96( 1,23 12,6837 65 14,58 16 |K-Feldspat Murepan 8 driongonure chepy
43123 )509] 4 34,091 1,33 12,57139,33 12,68 16 |K-Feldspat Munepan Ha cepyne-5

Taonuya - 23. Results of electron microprobe analysis microspherulas and associated entities (spherulas Ne3, 5, 6 and
grain No. 7-11). This copy of the table. 22 differs only by the fact that all samples sorted by number geochemical groups.

Pesynivmamut MuKpo30n006020 aHaU3a MUKPOCHEPY HeNAGUHCKUMO8 U ACCOUUUPYIOWUX ¢ HUMU 00pa3zosanuil (cghepynvt Ne3, 5, 6 u 3epna

Ne7-11). Dma konus mabn. 22 omauyaemcs Moabko mem, Ymo 6ce npobvl OMCOPMUPOBAHbL NO HOMEPAM 2EOXUMUYECKUX COBOKYNHOCMEI.




1 2 3 4 5 6 7 8 9 10 11 T 12 13 14 15 16 17 18

NN| X3 GG-1 GG-2 GG-3 [GG4|GG-5| GG-6 | GG-7 GG-8 GG-9 GG-10 | GG-11| GG-12 |GG-13| GG-14 GG-15 GG-16

1 C 35,35 23,06

2 ) 5,74 19,36 |23,50] 22,01 32,02 | 2759 | 3241 23,16 21,66 34,03

3| Na 1,28

4 [ Mg 0,27 0,28 0,14

5 Al 0,84 0,38 3,20 024 12,63

6 Si 2,25 1,05 0,90 1,26 10,72 2,57 100,00 I 0,95 38,49

i F 1,75 1,35 18,73 13,31

8 ] 0,17 044 0,32

) Cl 0,08 0.48

10 K 0,08 1,02 0,07 0,22 13,63

1] G 0,63 027 | 036 1,71 1,13

12 Ti 222 1,44 0,29

13| Mn 3,76 W 1,19 il 0.15 1,16

4| Fe |100,00] 8539 | 78,75 |76,50|72,51 | 66,36 | 72,41 | 48,40 | 3504 |  |100,00| 96,97 | 78,34 | 50,04 39,69

5] Ni ) [t [ TN 31,23 23,94

16 Pb s ) 0,42

Tipe Sph, Sph, Sph, Sph.| Sph. | Sph. |Fluidolite | Fluidolite | Fluidolite | Miner. | Miner. | Miner. | Miner.| Miner. Miner. Miner.

Name | Fe |FetFeQ|Fet+FeQ|FeQ | FeO |Fe203| Fe203 | Fe203 |C+Fe203|Silicon| Fe Fe | FeQ |Schreiversite ?| C-Schreibersite 7| K- F-Spat
Addition| - MnSiTi SiAl - TiMn Si - SiCaAIPK| SiPCa - - MnSiPb - - - -
Objects| 3,5 & 3 6 5 3 7 3,7-9-10 b 6 1 10 6,9 8 8 3.5
N-anal 3 3 2 6 4 2 2 6 4 1 2 i 1 2 1 2

Taonuua — 24. The results of the interpretation of the data in table 23 (are average contents of chemical elements for GG -
16 samples of different geochemical aggregates). All samples are grouped by type (Spherulas--Air-Fluidolites=ash facies
chelyabinskites - Minerals) and ordered by the degree of iron oxidation and mineral composition. For all samples are the main and
related chemical elements, and also the number of analyses (N-anal). A variety of fonts highlighted the degree of reliability of
average values: bold is a chemical element found in all samples; confidence zone averages can be calculated according to the
relevant tables of statistics; standard - in most samples to determine the content of the particular item; the average value of
indicative and several overwork; italics - the average value for single samples underestimated and can be used only for preliminary
Jjudgments about the level of accumulation of the studied chemical element.

Pesynemamut unmepnpemavuu oannvix maonuyvt 23 (npusedensvl cpeonue 3nauenus cooepiyucanuii Xumuueckux snemenmos ona GG —
16 6b100pOK  PA3IUUHBIX — 2€0XUMUYECKUX  CO8OKynHocmeli). Bce  ewibopxu  cepynnuposamvt  no  munam  (Cghepyror  —
Aspogrroudonumvi=nennosvie gayuu uenadbunckumos — Munepanvl) u ynopsao0ouenvi no cmeneHu OKUCTEHHOCHU Jicee3d U MUHEPATbHOMY
cocmasy. ﬂﬂﬂ ecex 6b160p01< npueedenbl 2lldsHble U conymcecmeyrowjue XuMudeckue 31emMenmsl, a maxdce YKa3aHo 4Yucio aHaiu3zoe (N—unal).
Paznuynvimu wipugpmamu gvioenena cmenens 00CMo8epHOCHY OnpedeneHus. CPeOHUX 3HAYCHULL: HCUPHBLIL — XUMUYECKULL DTNeMeHm 0OHapYICceH
80 6cex npobax; 008epumenbHble 30HbL CPEOHUX MOo2ym Oblmb pAcCHUMAanvl HO  COOMBEMCMEYIOUUM CMAMUCIIUYECKUM Mabauyam,
cmanoapmmuulii — ¢ 60ILUUHCIGE NPOO ONPEOENeHO COOEPIUCAHUE KOHKPEMHO20 INeMEHMd; CpeoHee 3HaYeHue OPUCHMUPOBOYHOE U HECKOIbKO
3AHUINCEHHOE; KYpCUe — cpedHee 3Hauenue O eOUHUYHbIX npo6 BAHUINCEHO U MOdCem ObiMb UCNONb306AHO MOAbKO OIS npedeapumeﬂbﬂozo
CyDIC@eHM}l 06 YPpO6He HAKONJEeHUS U3y4aemo20 XUmMuiecko2o ljiemerHmad.

Chelyabinskites Melt facies

The discussion below Chelyabinskites of the third type were found on the site Jasmine
(coordinates - 55,1195860 N and 61,3368820 E). However, this does not mean that they are not
kept on other household plots, Chelyabinsk. Just need to look hard to find them.

In the Laboratory-5 explore three spots chelyabinskites of the third type. Photos made
in the reflected electrons clearly shows that the patches have as isometric shape and size of
700 * 700 MC (Foto-25-26) and strongly extended at a rate of 300%1200 MK (Foto-28). The
most characteristic morphological feature Chelyabinskites the third type - the abundance of
textures quickly harden melt with many gas bubbles, rare tiny cracks and abundance of sinter
forms to judge about micro-staging when the melt solidifies. On detailed photographs (Foto-27
and 29) shows the maximum diversity of micro-textured images. In most cases, bright white
spots and the smallest Spherulas (Foto 27) correspond to the composition of Fe+FeO, and light
gray segregations have lotsit composition FeO. Most dark areas on the composition meet
nitrous ferric likely Maghemite type.




®@omo - 25. The image in the reflected electrons field of view - 700 * 700 MK. Large stain chelyabinskites with 3 centers and with a tendency to
education microspherulas.

H3z06pasicenue 6 ompadicenHoix nekmponax; noie spenus — 700x700 mx. Kpynnoe namuo ueissbuHcKuma ¢ pasHocmaoutiHbiMu 00pazo8anuamu u ¢ 3 yenmpamu,
HAMEUAWUMU MEHOEHYUIO K 00PaA308AHUI0 MUKPOChepYiL.

®omo - 26. The image in the reflected electrons field of view - 700 * 700 MK. The most typical spot melt chelyabinskites. Visible differences in the
degree of gas saturation of these units.

Hz06pascenue 6 ompadicennvix snekmponax; noie sperus — 700x700 mk. Haubonee munuunoe namuo pacniasHo2o uensabuxnckuma. BudHel paziuyus 6 cmeneHu
2A30HACHIWEHHOCMU DMUX o6pa306anu12.

®omo - 27. The image in the reflected electrons field of view - 100x130 MK. This fragment of the picture-26. To be very successful demonstration of
the cavitation processes in the crystallization chelyabinskites and isolation of the smallest microspherulas sharply rehabilitation native iron (bright white
balls).Hzo6paxcenue 6 ompasxcennvix snexmponax; none spenus — 100x130 mx. Omo ¢paemenm @omozpapuu-26. Ha pedxocme yoaunas Oemoncmpayus
KasumayuoHHblX npoyeccos npu Kpucmaiiusayuu YeAOUHCKUMO8 U 0600061167”4/‘1 Menbyatuux ,qupocd)epy}l PE3KO 60CCMAHOBUMENBHOCO C(l,\'lOPO()HO?O Jcenesa
(sApKue benvie wapuxu).

®@omo - 28. The image in the reflected electrons field of view - 1100x1100 MK. Linearly oriented chain of small spots of melt chelyabinskites.
Hz06pasxcenue 6 ompadxcennvix snexmponax; noie spenusi — 1100x1100 mx. Jlunetino opuenmuposannas yenoyKa Meakux nameH pacniasHbixX YeIiouHCKUmos.

®@omo - 29. The image in the reflected electrons field of view - 70x100 MK. Fragment spots chelyabinskites (photo-28). Clearly pronounced textural
features of the cavitation processes of crystallization of the melt.

Hz06padicenue 6 ompascennvix diekmponax; noae spenusi — 70x100 mx. @pacmenm namua uensounckumos (pomo-28). Omuemauso evipadiceHvi meKcmypHvle
0COBEHHOCIMU KABUMAYUOHHBIX NPOYECCO8 KPUCMATIUSAYUY PACHIABA.



Statistical analysis of 18 microprobe analyses of chelyabinskites melt facies performed in
the Laboratory-5 (Table 30) allows to draw the following preliminary conclusions:

5 19 20

1 Inn-| 3 4 5 6 7 8 9 10 1 12 | 13 14 |15 16 17 | 18 Association NN
NN Si Al Fe Mn | Ca Zn P o] S Cu Ti Mg | Cr Ni Cl \Y Chemical Ass

GeSk

Elemtnts ChE

117 | 2,110,917 5049 031 03| 007 0,37| 43,3] 0,42 002(0,76| 0,25 0,02 0,7|SiAIPOSTiMgV | 6
2| 16 (0,85 0,27 4713 024 027 0,6/ 0,46 48,83 1,2| 002 0,14 SiAlZnPOSCI | 5
3| 1 (092 0,18/ 69,08| 066/ 0,71/ 0,86| 0,7| 2524 1,51 002 0,14 SiAlCaZnPS 4
4| 4 |1,44] 0,45| 6557| 1.06] 035 002 014 3063 019 002 0,17 siAl 3
5| 8 | 1,2| 019 64,39 09 01| 002] 001 3304 017 002 siAl 3
6| 9 |0,83] 0,31] 69,78| 093] 0,11] 002 005 2785 o014 002 siAl 3
7 | 10 [0,99] 0,32| 67,36/ 1,08] 009 002| 001 2968 022 026 SiAl 3
8| 2 o061 o015] 6482 1] 012 027 001] 32,86 017] 0,02 000 2
9| 3 |o62] 016] 6544/ 096 02] 007 014 32,3 0,06] 0,02 0,05 000 2
10| 5 [051] 012 64,86 12| 009 024] 004 3285 005 0,02 0,04 000 2
11| 7 [o049] 0.14] 6933 1.06] 012] 0,02] 001 2849] 017] 0,02 0,15 0,03 000 2
12| 13 [ 036] 0,08] 7273 1,12[ 0.02] 024] 0,01 253 0,12] 0,03 000 2
13| 14 | 067 0.08| 62,87 0,83] 0,03 007] 07| 3518 0,06 0,04 000 2
14| 15 [ 068] 0,04 6067| 0,91] 014] 019 001] 3734 0,05] 0,03 000 2
15| 18 [ 0.29] 0.1] 6823 1,07| 0.14] 0.03] 007 2986 005 0,16 000 2
16| 6 |047| 014/82,47| 082 01| 01| 005 1492| 015/ 0,28 0,28 0,22 FeCuMgNi 1
17| 11 | 08| 0,12B86,36| 067| 006 002 001 1189 0,13 0,02 0,17 FeNi 1
18| 12 | 0,53] 0,05/85,82| 084] 025] 002] 008 1233 o015 002 Fe 1

Tabnuua 30. Results of electron microprobe analysis of 18 samples melt chelyabinskites for greenhouse glass plot Jasmine (coal coated;
carbon content is not determined). Content of chemical elements are given in the masses. %. Bold italic bold maximum and sharply increased
contents of elements. All samples are organized by associations of the chemical elements ranging from strongly ferrous (1), standard (2) and silicate-
ferrous (3) to abnormal associations (4, 5, 6).

Pezynomamol Mukpo3on006020 ananusza 18 npo6 pacniaeHbix 4enAOUHCKUMOG 014 MENAUUHBIX CIeKon yuacmka Kacmun (yeonsnoe nanvlienue; cooepicanue
yenepooa ne onpedensnocs). Cooepicanus XUMUHECKux 21emMenmos oanvl 6 macc. %. Kuphvlm KypcusHviym wpugmom gvioenenvt MAKCUMAIbHble U Pe3KO
NoO6blUIeHHbIE codepo/caHuﬂ anemenmos. Bee npoébl ynDp}l()O'-lEHbl no accoyuayusiam XuMu4eCKux 3J1emMenmos, Ha4uHas Om CUIbHO JHCele3ucmoix (1), cmaHdapmnbzx

(2) u cunuxamro-sncenezucmoix (3) u 3aKaH4UBAS AHOMATLHBIMU accoyuayuimu (4, 5, 6).

1 - data correlation and factor analysis, the major trend changes in the composition of
chelyabinskites third type is the degree of oxidation of these formations, as determined by
natural reduction of Fe from 86% to 46% and increased concentrations of oxygen from 12 to
49%; 2 - for associations chemical elements are three large groups of samples: a - fortified with
Fe (Ta6n.30, lines 16-18); b - ordinary background samples, sometimes slightly enriched Si, Al
(Taon.30, line 4-15); ¢ - an abnormal sample sharply enriched Si, Al, and many other elements;
3 - all abnormal samples are characterized by a close range of the concentration with the
anomalous contents of elements(Ca, Zn, P, O, S, Ni, Mg, Cl, V); here stands somewhat apart
ache-6, which could suggest a connection with oil paragenesis. We emphasize again that in the
Laboratory-5 carbon content was not determined. However, his presence is felt not only by
paragenesises of chemical elements, but also by the abundance of black separations in photos.

In the Laboratory-3 was studied 9 spots chelyabinskites on a glass plate with gold

plating. This allowed evaluate possible level of carbon accumulation in the surveyed
municipalities. Three spots from 9 shows the attached photos (Foto-31-36).




®omo - 31. The image in the reflected electrons field of view - 2500x2500 MK. This is the largest spot melt chelyabinskites with the governing
structures of smaller spots. In the center of spots numerous isometric black spots significantly carbon tumors.

H3o00padicenue 6 ompadicenHblx dnekmponax,; noae spenus — 2500x2500 mx. Dmo naubonee Kpynnoe HAMHO PACNIABHBIX YENAOUHCKUMOS € OUPEKMUBHBIMU
cmpykmypamu 60/166 MenKux nsimen. B Yyenmpe nAmHa — MHO2OYUCIeHHble USOMempUiHble YepHble NAMHbIUKU CYUeCMBEEeHHO yleepoducmblx Hoeoo6pa3o@anu12‘

®omo - 32. The image in the reflected electrons field of view - 800x900 MK. For comparison, pictures, reflecting the peculiarities of composition (photo
32) and structure (photo 33) spots melt chelyabinskites, with major emitting carbon-glandular phase in the left top of the spot.

H306pasicenue 6 ompadicentvix snekmponax; noie spenus — 800x900 mk. [na cpasrenus npugedenvl (homospaghuu, ompaxicarowue ocobeHHocmu cocmasa (ghomo-
32) u cmpykmypot (pomo-33) nammna pacniaeno2o 4ersiOuHCKUma, ¢ KpynHbIM 6bl0eIeHUeM Y2NepOOUCIOo-JHCcele3ucmoll ¢pasvl 6 1e80tl 6epxHetl yacmu nAmud.

@omo - 33. The image in the secondary electrons; field of view - 800x900 MK. For comparison, pictures, reflecting the peculiarities of composition
(photo 32) and structure (photo 33) spots melt chelyabinskites, with major emitting carbon-glandular phase in the left top of the spot.

H306pasicenue 60 6moputinbix s1exmponax; noae 3perus — 800x900 mx. /[ns cpasnenus npusedensi pomozpaduu, ompasxcaoujue ocobennocmu cocmasa (pomo-32)
u cmpykmypel (pomo-33) namna pacniagno2o YeasbuHCKUma, ¢ KPYnHolM 8blOeIeHUeM Y2IepoOUCO-JICeNe3UCmOoll (pazvl 6 1e60ll 6epXHell Yacmu nianua.

@omo - 34. The image in the reflected electrons field of view - 250x280 MK. Photos (34 and 35) shows a fragment of spots chelyabinskites (photo-32
and 33) with major emitting carbon-glandular phase. Accordingly visible features of composition (photo 34) and structure (photo-35) this species
chelyabinskites.

H3z06pasicenue 6 ompadicentvix nekmporax; noie spenus — 250x280 mx. Ha pomoepapusx (34 u 35) npeocmaenen ¢hppaemenm namua yeasiounckumos (¢pomo-32 u
33) ¢ kpynnvim svioenenuem yenepooucmo-sicenesucmoi gaszv. Coomsememeenno suonvi ocobennocmu cocmasa (pomo-34) u cmpykmypeor (pomo-35) smot
PA3HOBUOHOCIU HETAOUHCKUMA.

@omo - 35. The image in the reflected electrons field of view - 250x280 MK. Photos (34 and 35) shows a fragment of spots chelyabinskites (photo-32
and 33) with major emitting carbon-glandular phase. Accordingly visible features of composition (photo 34) and structure (photo-35) this species
chelyabinskites.

H306pasicenue 60 6moputHbix snexmporax; noie sperus — 250x280 mx. Ha pomozcpaghusx (34 u 35) npedcmaenen ppacmenm namua yeniounckumos (pomo-32 u
33) ¢ kpynnvim svioenenuem yenepooucmo-sicenesucmoi gaszv. Coomsememeenno suonvi ocobennocmu cocmasa (pomo-34) u cmpykmypeor (pomo-35) smot
PA3HOBUOHOCIU YeNAOUHCKUMA.

®omo - 36. The image in the reflected electrons field of view - 1600x 1600 MK. Spot melt chelyabinskites with perfectly expressed the staging of an.
Products early stage are presented bright secretions Fe+FeO, while later dropstones FeO characterized by a darker tint. Recent gradually pass in the
darkest difference composition Fe203. The final stage is fixed black swept separation carbon-ferrous composition with abundant easily volatile
chemical elements.

H306padsicenue 6 ompaicennvix snekmponax; noiae spenust — 1600x1600 mk. Tlsmno pacniagnoix 4easOuHCKUMOo8 ¢ npeKpacHo blpadceHHol CmaoutiHoCmbio.
TIpooykmel panneii cmaouu npeocmagienvt apkumu evroerenusmu Fe+FeO, 6 mo epems kax 6onee no3onue nameynvie obpazosanus FeO xapaxmepusyiomes bonee
memnvim monom. Ilocrieonue nocmenenno nepexodsam 6 Haubonee memmuvie pasnocmu cocmasa Fe203. 3axmouumenvhas cmaous ukcupyemcsi yepuvim
Cmpeﬂl)Kul)HbLM obocobnenuem yznepo@ucmo-o/ceﬂeaucmoeo cocmasa ¢ 0OUNbHBIMU J1e2KO JemyyuUMu XumMudecKumu djaemenmamu.

The largest grain chelyabinskites with a diameter of more than 2.5 mm (Foto 31) is complex
ensemble various largest spots with Directive structure, with small their twists and perfectly

expressed zoning. Bright areas of the native iron form a peripheral dotted lane or gray spots
lotsit-composition distributed almost equally. In the Central zone is dominated by numerous



carbon-ferrous chelyabinskites, as black isometric in the context of the jets of the extruding from
the main body. Close ratios are installed and in another spot melt chelyabinskites with perfectly
expressed the staging of an (Foto-36). Products early stage are presented bright secretions
Fe+FeO, while later dropstones FeO characterized by a darker tint. Recent gradually pass in
the darkest difference composition Fe203. The final stage is fixed black swept separation
carbon-ferrous composition with abundant easily volatile chemical elements. The greatest
interest is in the Grain-7, thoroughly studied us and photographed as in the General form (Foto-
32 in the reflected electrons and Foto-33 in secondary electrons), and in the form of a fragment
(Foto-34 and Foto-35). In it on the background of significantly ferrous chelyabinskites acts
lenticular body size 40*100 MK, folded high carbon formations.

The results of electron microprobe analyses (Table 40, line 1-20), made to all varieties
chelyabinskites third type, clearly show that the identified data of the Laboratory-5 trend change
ache persists and in the examined samples. From the first geochemical type (Fe, Mn) to the fifth
(C, O, P, S, Cl, K) there is a change of metallic iron and its oxides on organo-mineral
compounds. Presence in one of the samples of nitrogen reinforces the conclusion that
chelyabinskites of the third type were formed in the air.

Unexpected findings were studying the greenhouse glass, host melt facies chelyabinskites
(Table 40, line 21-37; Foto-37-39). It appeared that when any change process glasses happens
removal of (Na, Si, Ca) and introduction (C, O, Fe). Foto-38 and 39 illustrate the nature of
micro-progress as a result of bomb blast from Chelyabinsk meteorite.

37 : Vi a /N 39

®oro - 37. The image in the reflected electrons field of view - 1200x1200 MK. A typical picture of the distribution of areas of the
modified greenhouse glass (dark gray) among unchanged (lighter monotonous gray).

H300paxkeHne B OTpaXEHHBIX dJIEKTpoHax; mose 3peHns — 1200x1200 M. TunuyHas KapTHHA paclpeaelieH s Y4aCTKOB H3MEHEHHOTO
TEIIMYHOTO CTEKJIa (TEMHO-CEPBIil LIBET) CPEIN HEM3MEHEHHOTO (00Jee CBETIIbIi MOHOTOHHBIH Cepblil IIBET).

®oro - 38. The image in the reflected electrons field of view - 2400x2600 MK. A changed and deformed greenhouse glass with
perfectly expressed plots strips strong changes (dark grey color on the photo-38) and with textured areas micro-tectonic shifts
(photo-39).

N3o0paxkeHne B OTpaXKEHHBIX JIEKTpoHax; noie 3penust — 2400x2600 mk. M3meHeHHOE 1 1eOPMHUPOBAHHOE TSIUTHYHOE CTEKIIO C MPEKPACHO
BBIPAYKCHHBIMH yJaCTKAMU-TIOJOCKaMU CHIIBHBIX U3MEHEHUH (TEMHO-CepBIi IBeT Ha (oTo-38) U ¢ TEeKCTYPHBIMHU 30HKAMH MUKPOTEKTOHHUECKIX
noasmxkek (hoto-39).

®oro - 39. The image in the secondary electrons; field of view - 2400x2600 MK. A changed and deformed greenhouse glass with
perfectly expressed plots strips strong changes (dark grey color on the photo-38) and with textured areas micro-tectonic shifts
(photo-39).

M300pakeHre BO BTOPUYHBIX ANEKTpoHaX; noe 3penust — 2400x2600 mx. M3mMeHeHHOe U 1eopMHUPOBAHHOE TEIIMYHOE CTEKIIO C IPEKPACHO
BBIPAXKCHHBIMU y9aCTKaMU-TI0JIOCKaMH CUJIbHBIX U3MEHEHU I (TeMHO—CepLIﬁ OBET HA (b0T0—38) 1 C TEKCTYPHBIMU 30HKaMU MUKPOTCKTOHUYCCKUX
onBuxek ((poto-39).



:l sz 3 é 5 6 7 8 9 |10 11_ 1213 (14|15 | 16 |17 | 18 19 .

NI N Lab NN G C|N|[ O |NafMg|Al| Si [P |S|ClI| K|Ca|Mn|Fe Interpretation

1| 19 |131206,0702| 1 6.32 3.69 89,99 |1=Fe + FeO

2| 3 [131129,1203| 1 10,35 0,66 1,38 (87,61 |1=Fe + FeO with Mn

3| 30 (131206,1402| 2 | 3,28 13,39 1,37 1,37 [ 80,17 | 2=FeO with C,Mn, Si

4| 4 |131129,1204| 2 16,77 1,42 1,44 | 80,37 | 2=FeO with Mn, Si

5 131129,1205| 2 15,79 1.54 1,60 | 81,08 |2=FeO with Mn, Si

6| 6 [131129,1206| 2 10,80 13,47 5,94 | 1,13 |68,66 |2=FeC with Si, Ca, Mn

7| 11 [131206,0203| 2 23,15 0.83 . 1,21 (74,49 |2=FeOQ with Mn, Si

8| 22 (131206,0706| 3 | 515 16.24 1.40 76,78 |3=FeO with C, Si

9 31 (131206,1403| 3 | 4,52 10,34 0,46 1,97 [1,15 81,80 |3=FeO withC, P

10| 37 |131206,2304| 3 | 5,05 18,97 0,86 75,12 [3=FeO with C

11 2 [131129,1202| 3 15,68 | 0,97 | 0,80 1,32 81,22 |3=FeQ

12| 25 |131206,0903( 3 21,97 0,87 77,06 |3=FeQO

13| 20 |[131206,0703| 4 | 6,27 29,78 1,16 62,80 [4=Fe203 with C, Si

14| 21 |131206,0704| 4 | 9,50 24,91 0,91 |1,57 (1,82 60,94 |4=Fe203 with C, S, P

15| 26 |131206,1101| 4 | 597 25,01 1,99 67.03 [4=Fe203 with C, Si

16| 10 [131206,0202| 4 44,77 | 1,08 1,17 2,42 |1,63 0.87 47,90 |14=Fe203 with Si, P, Al, Na
17 1 [131129,1201] 4 2580 1,30 (0,67 1,56 70,63 [4=Fe203 with Si, Na

18| 18 |131206,0701| 5 |59,20(9,79| 24,06 | 0,55 0.58 |0,35|0,69 (0,58 0,22 3,98 [5=CON with S, CI, Na

19| 23 [131206,0901| 5 |54,70 2212 1,22 2,01 |0,51(0,65|1,33| 0,70 16,76 | 5=COSi with CI, Na, K, S, P
20| 24 |131206,0902| 5 |46,90 1547 | 114 0,19| 2,60 088|091(0.45| 1,13 30,17 [5=COSi with Na, Ca, Cl, S
21| 27 |131206,1102| 6 | 9,80 38,10| 2,78 | 0,64 |0,54 | 19,58 | 1,67 3,75 22,77 |6=0SiFeC with Ca,Na P
22| 35 |131206,2302| 6 | 6,05 37.91| 5.73 |1,63|0,54 (33,90 524 8,40 |6=0SiFeC with Na, Ca, Mg
23| 29 |131206,1104( 6 |13,49 44,11 | 2,92 | 0,52 9,11 18,65 |6=0SiFeC with Na

24| 13 |131206,0402| 7 43,51(11,68|2,70 37,78 4,32 7=0SiNaCaMg

25| 14 [131206,0403| 7 42,81 |11,37|2,77 38,68 437 7=0SiNaCaMg

26| 16 [131206,0405| 7 44,78 |10,65|2,41 (0,98 | 37,30 3,88 7=0SiNaCaMg with Al

27| 33 |131206,1702| 7 4569 110,31|2,98 36,96 4,06 7=0SiNaCaMg

28| 17 |131206,0406| 7 41,27 | 9,03 | 2,47 [ 1,06 | 40,41 5,16 7=0SiNaCaMg with Al

29| 7 |131206,0001| 8 37,59| 9,26 [2,17 43,98 7,00 8=SiONaCaMg

30| 8 |131206,0002| 8 37,36 | 8,85 2,33 43,27 598 1,67 |8=SiONaCaMg with Fe

31| 9 [131206,0201| 8 36,72 9,33 | 2,72 44,82 6,39 8=SiONaCaMg

32| 12 |131206,0401| 8 35,10 | 9,57 12,03 45,66 7.64 8=SiONaCaMg

33| 15 [131206,0404| 8 38,27 | 9,79 | 2,57 |1,11| 42,97 5,29 8=SiONaCaMg with Al

34| 28 [131206,1103]| 8 35,85| 9,06 |2,57|0,90| 45,07 6,58 8=SiONaCaMg with Al

35| 32 [131206,1701| 8 38,14 | 10,26 2,22 | 0,67 | 42,61 575 8=SiONaCaMg with Al

36| 34 |131206,2301| 8 36,60 | 9,58 | 2,57 44 84 6,41 8=SiONaCaMg

37| 36 |131206,2303| 8 31,36 |10,41]|2,50 47,01 8,72 8=SiONaCaMg

38 n=2 1 8,34 2,18 1,38 88,80 |[Fe + FeO

39 n=5 2 | 328 15,98 3,73 594 |1,35|76,95|FeO with Mn

40 n=5 3 | 491 16,64 | 097 | 080 | 046 | 1,30 | 1,15 78,40 |FeO

41 n=5 4 | 7,25 30,05| 719 | o067 | 117 | 1,61 | 160 | 1.82 0.87 61,86 |[Fe203 with C, Si

42 n=3 5 |53,60| a.79 | 20,55 | 0,97 019 (1,73 |043(0,74/0,94( 0,46 | 7713 16,97 |opraHo-MUHEp.COEANHEHUSR
43 n=3 6 | 9,78 40,04 | 3,81 (0,93|0,54| 20,86 | 1.67 4,50 16,61 |cTexno c Fe+C

44 n=5 7 43,61 |10,61|2,67 | 102 | 38,23 4,36 CTeKNO UAMEHEHHOE

45 n=9 8 36,33 | 9,57 | 2,41 089 | 44,47 6,64 1.67 |CTEKNO HEMIMEHEHHOE

46 All GG 17,68| 9.79 | 28,56 | 6,82 | 207 | 0.76 | 18,83 | 1.75 | 1,01 (0,94| 0,46 | 5,18 | .36 | 56,92

Tabnuua - 40. Results of electron microprobe analysis 37 samples of melt chelyabinskites and greenhouse glass plot Jasmine (gold plating
TPTS=transparent-polished thin section; the estimated carbon content was determined in all the samples). Content of chemical elements are
given in the masses. %. All samples are sorted by numbers 8 geochemical aggregates (GG). In the bottom part of the table the interpretation of
geochemical sets and shows the average values for all elements. Here in bold are meaningful values, standard type - inferred (indicate the maximum
possible threshold), italics - approximate value of the maximum threshold.
Pe: bl MUK 006020 ananusa 37 npoo6 pacniagHbIX YeNAGUHCKUMO6 U MeNTUHBIX cmeKon yuacmika Kacmun (30nomoe nanvinenue I

p Hoe cooep. y: denanocw 6o ecex npooax). Codepoicanus Xumuieckux snemenmos oanst 6 macc. %. Bce npobul ynopadouenst no
HomepaM 8 eeoxumuueckux coemcynnocmeu (GG) B nuorcneit vacmu maﬁ]lul{bl ()aHa unmepnpemauuﬂ ceoxumuvecKkux coeoxynHocmeu u npueedeﬁbl cpe()nue
3HAYeHUs O 6Cex dNeMeHmos. 30eco HCUPHBIM WPUGMOM BblOeNeHbl 00CHIOBeD , C IPMHBIM WPUDMOM — npeononazaemvle (YKasam
MAKCUMATTbHBIL 603MONCHBIL nopoe), Kypcugom — opueHmupogoynoe 3Ha4enue MaKkCumailbHo20 nopoea.

Discussion of the results

Comparative analysis of chelyabinskites of different types. The most
contrasting differences between chelyabinskites 1, 2, 3 types are set according to Morphological
characteristics. Individuality Chelyabinskites Spherulas facies - Microspherulas, with numerous
subtypes, different degree of openness of the system, suggests that chelyabinskites of the first
type are not the product of a melting world ChM. Spherules described V.Celmovich as «space




balls» are smaller in size (up to 20 microns) and differ from chelyabinskites magnetite
composition. Chelyabinskites Ash facies is studied obviously not enough; however, even now
one can say that the plot Jasmine will prevail chelyabinskites three varieties — Gas-saturated
Air-Fluidolites (final stage in the development microspherulas chelyabinskites first type), ash
education and lithosphere debris (granite, gneiss and crystalline schists), ash ferrous micro-
breccia (possibly mantle origin). It is not excluded that in the future be able to find the wreckage
of the world ChM (however, find it hard to believe). Chelyabinskites Melt facies a unique
phenomenon. We are still studied 12 records size 24*40 mm and 2 large glass is about 15 cm in
diameter (more than 1000 melt spots). According to the materials of morphological analysis
allocated about 10 varieties «melt spots»; no doubt they will vary according to chemical
composition. But this is a task for further research.

Composition of chelyabinskites vary widely. However, all three morphological type
of these formations combine to 3 main criteria: 1 - time education; it is limited at intervals of not
more than 30 seconds, and due to the decline in world ChM on February 15, 2013; 2 -
significantly Fe-content chelyabinskites tumors and the presence of native Fe, wustite and
Maghemite (?), with all the possibilities of gradual transitions between them in the form of
mineral mixtures and glasses (?); 3 - in the final stages of education of all chelyabinskites
formed gas-saturated carbon derivatives, enriched Si, Al, CA, P, S, Cl and other elements. The
most important factor governing the distribution of chemical elements in specific chelyabinskites
beans is the redox conditions; it is possible to allocate geochemical types of chelyabinskites.
Zoning Microspherulas of chelyabinskites studied insufficiently. Set distribution of the native
iron to the Central zones. The development of liquation processes at crystallization. There are
many cracks and canals, which of spherules with the explosion of eruptions produced
concluding portion Air-Fluidolites.

Minerals, associating with microspherulas and Chelyabinskites Ash facies can be good
indicators of the conditions of education Chelyabinskites. Discovered in Spherulas-6 mineral
Native Silicon indicates sharply reducing conditions of education. Finding Schreibersite (?)
grain unknown mineral, presumably carbon analogue Schreibersite, gives hope for discovery
and other grains rare minerals. We assume a high probability of finding Moissanite and its
modifications, by analogy with the Tunguska phenomenon of shungite and numerous mineral
indicators fires Chelyabinsk coal ( http.//www.dissercat.com/content/mineraloobrazovanie-v-
protsessakh-pirogennogo-metamorfizma ). It is quite obvious that their detection can be
explained by the meteorite hypothesis.

Genetic models. If not to take into account «melt-komar hypothesis» education of melt
spots on the window glass of Chelyabinsk University, it is suggested three models of formation
Chelyabinskites — meteorite, crypto-volcanic and UFO-geological.

Meteorite hypothesis has already proved its right to exist (work V.Celmovich with co-
authors). However, here it is necessary to conduct additional research. First of all, in the area
mapping of habitats microspherulas will need to allocate plots distribution Microspherulas of
chelyabinskites, will have to develop clear criteria for distinction meteorite and not a meteorite
tumors. Meteorite model can be productive while studying Chelyabinskites Ash facies. However,
to melt spots this model is not likely to be used.

Crypto-volcanic model developed by G.Skublov and co-authors for Kirishi and the
Tunguska phenomena (http://www.hodka.net/sb2012.pdf - page 172-209 ), may be helpful in
studying the rocks Ash facies. Among them may be analogues not until the end of us studied the
unique fragments of rocks and minerals from the black differences Tunguska catastrophe trees
exposed to radiant burn. You can also assume that only part of the Chelyabinsk microspherulas
be associated with UFO-activity, most of them by analogy with volkhovites
(http.//www.hodka.net/labazskub.php ) presumably formed when the cavitation processes.

UFO-geological hypothesis assumes active participation of lithospheric UFO-plasmoids
in the fate of the Chelyabinsk meteorite. This hypothesis has not yet popular among geologists,




despite the convincing arguments of ufologists (http.//wands-of-horus.com/ru/iicufi/meteors/86-
cheliabinsk-metheorite.html), scientists (http://sobesednik.ru/incident/2013021 1 -letchik-
ispytatel-marina-popovich-inoplanetyane-uzhe-prileteli ) and popularizers of the idea of the
presence of UFOs on Moon (http.//www.youtube.com/watch?v=i3pGd7BIpvM ). Moreover, in
the official document of RAS (http://www.biophys.ru/archive/bulletin/vzn_I11_p22.pdf ) these
«seditious ideas» are declared pseudoscience. G. Skublov for the second year is actively
engaged in this problem, making it more 43 thousand photos open Siversky, Leningrad and
Okhta phenomena
(https.//'www.facebook.com/skublov/media_set?set=a.533055620096708.1073741905.10000176

8237075 &type=3 ) published on Facebook dozens of UFO photo albums. In the published GTS
series of articles about paradoxes ChM (http.//www.hodka.net/DOC221.PDF ) focus on this
issue. However, at this stage studies require stronger evidence of the reality of the existence of
numerous lithospheric UFO-plasmoids. We all know that in 99% of cases they are not visible
and that their presence is securely installed only with night photography on modern photo-
cameras with flash lamp.

The basis of our UFO-geological hypothesis assumption that a lithospheric UFO-
plasmoids are not biogenic representatives of the hydrogen-phosphoric life and
that their deaths can be formed microspherulas with high contents of various

chemical elements. The authors of the idea are aware of the fact that most of the researchers
of this phrase may sound «ravings of a madman». We agree with the majority, if we get a
sensible answer to the question - why is the 40-year pause humanity in the failure to carry out
the Moon ?

Thus, let us not reject UFO-geological hypothesis Chelyabinsk phenomenon and try to
find evidence of participation UFO-plasmoids in the fate of the world ChM. At this point in your
study chelyabinskites can restrict the idea of many-hypotheses equal chances these formations

and consider the hypothesis discussed as equal chances.

Conclusion

Let us formulate the main results of the study.

1. Chelyabinskites - a new type of natural formations. February 15, 2013. the
fall and the outbreak of Chelyabinsk meteorite within a maximum of one minute formed unusual
significantly ferrous and silicate-glandular growths, which are described by us as
Chelyabinskites type 1 (microspherulas), type 2 (ash facies) and type 3 (melt education). They
sharply differ by morphological features, but reveal the surprising similarities in composition.
Chelyabinskites 1 and 3 types found within, Chelyabinsk, in the area of seismo-tectonic activity
in the explosion of world ChM, and has not yet met on the sections of the findings of numerous
fragments of Chelyabinsk meteorite.

2. Microspherulas - Chelyabinskites 1 type. Presented by black and reddish-
brown microspherulas size from 50 to 800 microns (average — 100, maximum 4500 microns).
There are 4 subtype - closed hollow; semi u-open with emptiness; open with traces of emission;
open with of the gas-saturated Aero-fluidolites. Marked by numerous xenogenic fragments of
granite, gneiss and minerals. Composition microspherulas varies from native iron to wustite (?)
and oxide Fe. In gas-saturated spherulas are set higher concentration of C, P, S, Cl, and other
items. In cavity one of spherulas greeted with a grain of Native Silicon.

3. Ash facies - Chelyabinskites 2 type. Presented fragments of irregular shape of
black color in the size from 100 up to 700 microns. There are three subtypes - Aero-fluidolites
mixed with products explosive faction microspherulas (a); massive fluidolites with traces of




current and differentiated by the degree of saturation of carbon and oxygen (b); micro-breccia
fluidolites with fragments of native Fe and other minerals (c). For breeds Ash facies is
characterized by a considerable role silicate-secreting tumors and high content of volatile
chemical elements.

4. Melt facies - Chelyabinskites 3 type. While found in only one plot in the city of
Chelyabinsk. Here on the glass of a greenhouse reported numerous melt spot size from 100 to
2500 microns (average 700 microns). The form of their extremely diverse - ring, linear, spotted,
undulated, spheroidal and other penetration of the glass is 50 - 400 microns. Composition
Chelyabinskites 3 types are divided into two subtypes - significantly ferrous and silicate-ferrous,
with bubbles, voids, microspherulas, exsolution solid solutions etc. (a); C-enriched fluidolites
with the maximum content of C, P, S, Cl, and the transitions in organo-mineral compounds (b).
Greenhouse glass substantially change its structure under the influence of melt Chelyabinskites.

5. Geochemical types Chelyabinskites. Association of chemical elements

and minerals. All three morphological type Chelyabinskites characterized unidirectional trend
change restoration conditions oxidation in the process of their formation . This flag is taken as
the basis for the allocation of their geochemical types: 1= Fe - native; 2= Fe+FeO - native and
ferrous; 3= FeO - mainly ferrous; 4=Fe203 - mainly oxide; 5= Chelyabinskites silicate-ferrous;
6= Chelyabinskites silicate-ferrous enriched gas. In Chelyabinskites three of the Association of
chemical elements: 1 - Fe, Mn, Ti, Ni, Cu; 2 - Si, Al, Ca, Na; 3 - C, P, S, Cl, N, K, Mg, V.
Additional accompanying minerals predominate quartz, feldspar and mica of granites and
gneisses of the crystalline basement. Rare minerals - Native Silicon and carbon analogue
Schreibersite (?).

6. Genetic models Chelyabinskites. The most probable models of formation
Chelyabinskites can be considered meteorite, crypto-volcanic and UFO-geological. The authors
put forward the thesis of poly-genetic education Chelyabinskites. Emphasizes that the UFO-
geological model can be constructive in addressing the question of the origin of microspherulas
and melt facies Chelyabinskites.

7. The needs for further research. It is necessary to carry out a comprehensive
study of Chelyabinskites, including issues such as drafting the work program and the selection of
a rational complex of methods of research, field observations, laboratory studies and methods of
processing of the received data. Among the main theoretical issues should pay attention to the
perceived us in the triad «Chelyabinskites - UFO - Cold nuclear synthesis». This problem,
according to materials of the review (http://www.unconv-science.org/nl/parkhomov/ ) and
theoretical article (http.://liga-ivanovo.narod.ru/starov.htm ), deserves special attention, as
during the cold fusion formed UFO-plasmoids
(http.://forum.cnews.ru/lofiversion/index.php/t68570-5700.html ), and the content of produced
when material of Cold nuclear synthesis (http://podelise.ru:81/docs/13803/index-7277-
1L.html?page=3 ) almost completely corresponds to the composition of Chelyabinskites.




