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Abstract� M eteorites a re the ex traterrestrial rocks, wh ich prov ide insigh ts into the

or ig in and evo lution o f the so la r system. During the past half cen tury, a g rea t number

of m eteor ites has been discovered on theAntarc tic Ice Shee,t confirm ing tha t theAnt�
arctica is them ost mi portant m eteorite concentration area on the earth. S ince the first

fourAnta rc ticm eteo rites were found in G roveMoun tains in 1998, a tota l o f 9834m e�
teor ites have been co llected by four subsequent exped itions. It opens a new fie ld o f

m eteo rite study in Ch ina, and a lso accum ulates a g reat dea l of sc ientific sam ples for

Ch ina. Recently, c lassification ofG roveM oun tains meteo rites has been carr ied out for

6 years, andm ade fo llow ing progresses: ( 1 ) 2433 m eteor ites, which include m any

special m eteor ites, e. g. M artian meteo rites, ure ilites and carbonaceous chondrites,

have been c lassified. ( 2) the Antarctic m eteo rite curation and the samp le shar ing

system are set up prelmi inar ily. ( 3) the classification procedure, the m anagem ent o f

m eteo rite sam ples, and the app lication procedure for theAnta rcticm eteorites are com�
p leted a fter the system atic classification during these years. ( 4) young generation re�
searchers onm eteorite are trained through the coopera tion ofm any un iversities and in�
stitutes onm eteor ite c lass ification.

Keywords� An tarctica, Grove Moun tains, classification o fm eteo rites, chondrites,

achondrites.

1� Introduction

S ince 9 meteorites w ere d iscovered in Y amato M ounta ins by Japanese Antarctic R e�
search Exped ition ( JAPANARE ) in 1969, a series o f m eteor ite surveys have been per�
form ed along the boundary of the huge ice sheet on An tarc tica bym any in ternationalAn tarc�
tic expeditions, e. g. JAPANARE and ANSMET, and also got a great ach ievement onm ete�
orites[ 1�5] . O n the one hand, the number ofm ore than 40 000 m eteorite sam ples found in

Antarctica ismuch larger than that o f the h istorica l collection from the other con tinents. On
the other hand, more than fifty meteorite concen trations are found along the boundary of the

ice sheetwhere provide large in form ation on fie ld distribution ofm eteor ites and also give in�
sigh t into antarctic m eteorite concen tration m echan ics. In add ition, som e other importan t



d iscoveries, e. g. the relict fossil o f l ife on them artian meteorite and som e new type ofm e�
teorites, have been gotten on the research of thesem eteorites[ 6 ] . A large number of typ ical

and preciousm eteor ites were kep t in the ice of the continen t is due to its special environ�
m ent and weather conditions. Therefore, the meteorite survey has been one of the most im�
portant and shin ing projects on Antarctic research exped itions.

S ince the first 4 m eteorites was found in G rove M oun ta ins in 1998[ 7] , the subsequen t

m eteor ite surveys in th is region were perform ed so successfu lly that the b ig collection of
9834 m eteor ites have beenm ade and then Ch ina has been one of the rich countriesw ith an t�
arctic meteorites[ 8�11] . There fore the classification is one of the key tasks for G rove
M ounta insm eteor ites. S ince 2000, a series o f classifications ofG roveMoun ta insmeteorites

have been performed and 2433 GRV m eteor ites are classified. In th is paper, the history,
resu lts, standards, the processes of GRV meteorite c lassif ica tion in Ch ina are introduced,

and the problem s encoun tered on the classification of GRV meteorites are also d iscussed.

2� The C lassification h istory of GroveM ountainsM eteorites

� � S ince 2000, six tim es of classifica tions onGRV m eteorites are fin ished, now all classi�
fication resu lts are subm itted to the Nom enclature comm ittee and issued in theM eteor it ica l

Bu lletins. Based on the organ ization ways of m eteor ite classification, the classification on
G roveM ounta insm eteorites is arb itrar ily d iv ided in to three stages as bellow s:

2. 1 � The early initia tion stage ( before 2000 )

During th is period, the first 4 m eteor ites found in G roveM ounta ins w ere classified by

the cooperation of IGGCAS and Pek ing Un iversity[ 12] . Except GRV 98001, the threem ete�
orites o fGRV 98002, 98003 and 98004 w ere stud ied and analysed on their petro logy and
m inera logical compositions in deta i.l In order to comm em orate the finding ofAn tarcticm e�
teorites and keep its in tegra lity, GRV 98001w asn� t cu t tom ake th in section and d idn� t be
analysed on its petro logy and m inera lgoy. Then it� s rough ly classified as stony meteorite

on ly based on its structure and composition of fusion crus.t Though dur ing this classifica tion
on ly a few meteorites are worked and the classifica iton procedure is not perfec,t it has the

great sign ificance of ind icating the beginn ing of Antarctic meteorite research in China.

2. 2 � The criterion�form ing stage (2001- 2004 )

Th is stage is about from 2001 to 2004. In the 1999 /2000 austra l fie ld season, 28m e�
teorites were collected by the 16th CH INARE, ind icative of a new meteorite�enr iched region

found in An tarctica[ 8] . The workshop of c lassificationw as organ ized by Ch inese A rctic and
Antarctic A dm in istra tion and supervised by Ch inese Comm ittee of An tarctic M eteor ites.

During th is per iod, we fin ished two taskes. One task is to c lassify 28meteorites. The other
task is to set up the procedure and criteria of c lassificaiton ofmeteorites. S ince there lacks

an experience of classification for a batch of m eteor ites in Ch ina, fou r work ing groups of
Guangzhou Institu te o fGeochem istry, CAS, Institu te o fG eology and G eophysics, CAS, In�
stitute ofG eochem istry, CAS, and N an jingUn iversity coopera ted to fin ish the classifica tion
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of all 28 meteorites. F irst thesem eteor itesw ere cut into four se ts and worked separately by
the four groups, then the results of classif ica tion were compared and the types of themeteor�
ites were identif ied after the d iscussion at last[ 13] . Then they are subm itted to the N omen�
clature Comm ittee of theM eteor it ical Society and accepted inM eteoritical Bu lle tin[ 14] . A f�
ter th is c lassification, the procedure of classification and cr iteria o f d ifferen tm eteorite types

have been set up pr imar ily. In 2003 /2004, under the supervision of Ch inese Comm ittee of
A ntarcticM eteor ites, the second system atic classification has been perform ed. The sam ple

for th is classification are 51 m eteorites chosen from the 4448m eteorites that were collec ted
by the 19th CH INARE[ 15] . Though th is time the classif ica tion task are fin ished by the same

fou rwork group, the 51m eteor ites are div ided into four group and the d ifferent work group
has separa te sam ples. During this two tim es of system atic classif ica tion of GRV m eteor ites,

the w ork procedure of c lassif ica tion and the cr iteria of meteorite types have prim arily bu ilt

up forA ntarcticm eteor ites.

2. 3 � The stage of of the share p latform construction of An tarcticm eteor ites

During 2006- 2008, under the support o f the project on the construction of Scien tic

nature resou rces p latform, we began the system atic classificationw ith batches ofGRV m ete�
orite specim en and constructed the library of meteorites and share p latform at the same

tim e. Under the organ ization of Polar R esearch Institute o f Ch ina ( PR IC), the classif ica�
tion has been fin ished by the eigh t work ing groups, includ ing Guangzhou Institute o f G eo�
chem istry, CAS, Institute o f G eology and Geophysics, CAS, Institu te of G eochem istry,
CAS, Gu ilinUn iversity o f Technology, and N anjing Un iversity. The annual tasks ofm ete�
orite c lassif ica tion are 600, 800 and 950 respective ly in 2006, 2007 and 2008. N ow, all

the classified meteorites have been declared to the In ternational M eteorite N om enclature
Comm ittee and issued in theM eteoritica l Bu lletins[ 14�19] .

3� The classification result ofGroveMountainsM eteorites

� � The classif ica tion results are summar ied in Tab le 1. Except one m eteorite ( GRV
98001) was on ly classif ied rough ly, all otherm eteor ites are classified in to various chem ical

groups accurately. Besides the m ajor ity o f ord inary chondrites, the classif ied GRV meteor�
ites include 29 achondrites, 20 carbonaceous chondr ites, and 1 ensta tite chondr ite.

3. 1 � Special or rare types of m eteorites

M artian meteorites: There are two martianm eteor ites, GRV 99027 and GRV 020090,
found in GRV m eteorites. Both of them are the lherzolite[ 28, 29] .

HED meteorites: Two HED m eteorites are GRV 99018 and GRV 051523. Both of
them belongs to eucr ite achondrites[ 30, 31] .

Iron m eteor ites: On ly one iron meteorite GRV 9803 was found in theGRV region. It�
s found by the 1st exped ition in 1998. It� s a very fine�gra ined octahedron iorn and weighs
282. 2 g[ 12] .
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Table 1. � The Result o f C lassification o fGRV m eteorites

C lass C lan Group
Results

2000 2002 2004 2006 2007 2008 others

Chondrites

CC

C I C I

CM �CO
CM 3 2 1 1

CO 1

CV�CK
CV 1 5 1

CK 1

CR

C 1 1 2

CH

CB

OC H �L�LL

H 3 2 14 7 9 1

H 4 3 2 58 91 100

H 5 1 1 9 86 118 147

H 6 2 1 28 43 39

H 7 1

Introgroup 1

L3 6 12 9 2

L4 3 3 19 22 21

L5 1 1 12 152 162 275

L6 5 6 199 323 342

L7 1

L( mi pact�melt) 1

LL3 1 5

LL4 2 1 7 2

LL5 3 1 4 2 1

LL6 1 2 7 1

M etal 3 1

EC 1

R group

K group le t

Prmi ary
achondrite

U re ilite 3 2 3 1 1

B rachinite

ACA�LOD A capu lco ite 1

Lodron ite

W IN�IAB�IIICD
W inona ite 1

IAB

IIICD

Iron
IC、IIAB、IIC、
IID、IIE、IIIAB、
IIIE、IVA、IVB

1
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Table 1. � The Result o f C lassification o fGRV m eteorites

C lass C lan Group
Results

2000 2002 2004 2006 2007 2008 others

Achondrites

M artian
m eteor ites

Shergo tite 1 1

Nakh lite

Chassignite

Orthopyroxen ites

Lunarmeteo rites

HED

Eucrite 1 1

D iogen ite

H owardite

Aubrite

Angrite

M esosiderite 4 2 4 1

Pa llasite 1

S tonym eteo rite 1

Tota l 4 28 51 598 802 950 3

Data are cited from lite ratures[ 12, 14, 15, 20�26] [ 27] .

� � S tony Iron: F ive stony irons of these classif ied m eteor ites were found. They are GRV

055364( 396. 4 g), 050212( 0. 96 g), 020175 ( 1. 54 g), 020214 ( 1. 47 g) and 021525

( 3. 87 g). A ll o f them are mesosider ites. Excep t GRV 055364 has a re la tive b ig mass
wh ich is 396. 4 g, the others are very small ( less than 1 g).

U reilites: There are 9 ureilites found in our classification. They are all ty ica l ure ilites

orm onom ict ure ilites. Am ong them, GRV 024516 and GRV 022382 belong to the type II
w ith m ed ium Fa ( Fa15 18), wh ile GRV 021512, 021729, 021788 and 02293 are the

type I w ith FeO�r ich type ( type I, Fa> 18) [ 32] .

Carbonaceous chondrites: 10 carbonaceous chondr ites found in the classified meteor�
ites include 5 CM s, 2 CO s, 1 CV s, 1 CK, and 1 CR. Except the CR meteorite ( GRV
021710) ism ore than 400 g in mass, o thers carbonaceous chondr its are very sm all w ith

m asses less than 10 g.

3. 2 � Ord inary chondrites

O f the classif ied GRV m eteor ites, 96% are ord inary chondrites, and some metals are
also classified into ord inary chondrites by the com positions of sil ica tes. F ig. 1 shows the

d istribution pattern of chem ical groups and rock types of ord inary chondr ites. A nd F ig. 2

and F ig. 3 d isplay the shock stages and w eathering degrees of these ord inary chondr ites.
Based on statistics and the above histogram s, the m ain character istics of GRV ord inary

chondrites can be drawn as fo llows.

� � ( 1) The L chem ical group is the biggest one am ong the th ree groups of ord inary chon�
drites, acoun ting form ore than a half ( 64% ) ; H group is sm aller, w ith a proportion of

32% ; the LL group is the sm alles,t the proportion is on ly 4% .
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F ig. 1� H istogram of chem ica l g roups and rock types o f ord inary chondrites from GroveM ounta ins, Anta rctica.

� � ( 2) The rock types of 5 and 6 are dom inating w ith the proportions of 41% and 37%

respective ly, wh ile the types 3 and 4 account for small ratios w ith the proportians of 15%

and 6% .

( 3) The GRV ord inary chondrites have d ifferent shock stages of S1 to S5. They have
the d istribution w ith a peak of S2 and more than half o f the ordinary chondrites have the

h igher shock stages S3 to S5 wh ich usually have shock melt ve ins.

( 4) W eather degrees: GRV m eteorite samp les are much fresh re latively and the low
w eathering degrees ofW 2 andW 3 accoun t for a lm ost a ll the samp les, ind icating that the

concentra tion h istory of GRV meteorites are young.

F ig. 2� D istr ibution o f shock stages o f GroveM ounta ins ordinary chondr ites.

F ig. 3� H istogram of w ea ther ing degrees of GroveMoun tains ord inary chondrites.
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4� The significance of GRV meteorite classification

� � Based on the featu res of the petro log ical texture, m inera l assemb lage, chem ical com�
position etc, the chem ical groups or rock types are classif ied and then their re la tionsh ip can

be identif ied. The main sign ificanc of them eteor ite classif ica tion includes two aspects: one

is to provide fundamenta l data for the fu rther research ofmeteorites and the better compari�
son between the groups, the other is to get insigh ts in to the orig in and evolution from the
m eteor ite inform ation. C lassification is in favor o f getting new in form ation ofmeteorites and

find ing new types ofmeteorites. Furthermore, the b ig collection ofA ntarcticm eteor ites has

provided abundant samples from the astero ids or the planets for the scientif ic research, from

wh ich we can getm ore information of both the solar system and other p lanets, especia lly the

types and am ount o f the astero ids. Therefore, the m eteor ite c lassif ica tion is an importan t

fundam ent work form eteor ite research and cosmochem istry. Dur ing these years, nearly ten
thousandsm eteor ite samp les have collected in the G roveMoun ta ins region s by CH INARE,

then a great deal o f efforts have been invested in to the classification of GRV m eteor ites.

H ence, the collec ting and classification ofGRV meteorites w ill be an important contribu tion

to the meteorite study and antarc tic sc iences in Ch ina. Besides the above, there are some

other important ach ievem ents on GRV m eteor ites as bellow:

( 1) Th rough the systematic c lassif ication, a large deal o f fundam ental in formation of
GRV meteorites have been ach ieved and the database ofAn tarcticm eteorites a lso have been

bu ilt up. It hasm ade an im portant con tribution to the Construction of Ch inese N atural Sci�
ence R esources Pla tform. A dd itionally, there are a few tens thousands ofmeteorite samp les

d iscovered in Antarc tic ice sheet and the deserts, bu t they are very lim ited rela tive to the

constituents o f the solar system, there fore, the d iscovery of GRV m eteor ites is still an im�
portant supp lemen t to the meteorite resources.

( 2) A lot o f rare and specia l types of meteorites o fwh ich are devoid in Ch ina before

are discovered, e. g. martianm eteor ites, HED clans, ureilites and som e groups of carbona�
ceous chondr ites. They are filling the gaps ofm eteorite types in Ch inese meteorite curation.

O bviously, the b ig collection of GRV m eteor ites not only is one of the im portant ach ieve�
m ents in CH INARE but also w illm ake prefound influence on cosmochem istry and p lanetary

sciences in Ch ina.
( 3) By the system classification, we have got the distribution information ofGRV m e�

teorite types and then we can analyse the sim ilar it ies and d ifferences wh ich benefit for the

m echan ics ofm eteor ite concen tration in G roveM oun ta ins.

( 4) The classification study w ill provide the fundam en ta l data and basic in formation

for the further researches on G roveM ounta insm eteorites.

5� Criteria ofm eteorite classes and regulations on GRV meteorites classification

5. 1 � The criteria on m eteorite classif ication

5. 1. 1 � Types and groups of m eteor ites

7 In order to get insights in to the orig in ofm eteorites and better understand the rela tion�
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ship am ong them, it� s sign ificant to classify the m eteor ites wh ich have just found. The
m odern system of m eteor ite classif ica tion generally includes div ision, class, c lan, group,

and subgroup. The group or chem ical group, wh ich represents the m em bers of meteorites

com ing from the sam e parent body or same source reg ion. If some d ifferen t chem ical groups
share the sim ilarity on chem ical composition and m inera l chem istry, they w ill be gathered

into a clan. A nd if a group has fractionation in composition during the p lanetary p rocesses

of its parent body, itsm embers can be subclassif ied in to subgroups. The scheme of c lass,
c lan, and group is w idely accepted, the detailed classif ica tion scheme is listed in Tab le 1,

but there are some sub tle d ifference on the d iv id ion, e. g. chondr ites and d ifferentiatedm e�
teorites[ 33] ; chondrites and nonchondrites[ 34] ; und ifferen tiated meteorites ( chondrites) ,

prim itive achondrites and d ifferen tiatedm eteor ites ( irons, stony irons and achondrites) [ 26] .
The key point ofmeteorite c lassification is to identify the chem ical group, bu t the rock types

need to be done to chondr ites.

The param eters or bases to classify m eteor ite types include petro log ical features, m in�
era l chem istry, bulk composition and oxygen iso topes etc[ 35] . Besides the above param e�
ters, the M n /Mg ratio is a lso a very importan t param eter to c lassify the achondrite

groups[ 36] .

5. 1. 2 � Shock stag es and its metamorphic effects

Generally, the meteorite formation processes include nebu lar condensation, asero id

formation, astero id collision, escap ing from its paren t body, passing through the earth at�
mosphere and land ing on the earth surface. From the evolution processes ofm eteor ites, it�
s easy to find that nearly all the meteorites have been experienced the shock events in vari�
ous degrees. Therefore, the shockm etam orph ic effects are the basic features for ameteorite

and are one of the content of m eteor ite classification. A ccord ing to the St�ffler� s cr iteria,
the shock stage can be judged by itsm etam orph ic effects on oliv ine and plagioclase[ 37 ] . The

shock stages and their classify ing criter ia are listed in Table 2.

Table 2. � The shock stages and it shock e ffects o f silica tes

Shock stage S1 S2 S3 S4 S5 S6

Norm al extinction

M inera l fracture

Undu lato ry extinc tion

Planar fracture

Shockm elt ve in

Mosa ic extinction

M aske lyn ite

So lid phase�transfo rm ation

H igh p ressurem ineral( e. g. ringwoodite)

5. 1. 3 � T errestrial Weathering D eg rees

The terrestria lw eather degree is a sign to ind icate the freshness of a meteorite. In or�
der to know the alteration or oxidation degree wh ich a meteorite samp le has undergone,
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som e qualitative param eters or indexes are used for desert and antarcticm eteor ite samp les.
The w eathering degree is genera lly how much the samp le is ox id ized after it fell on the

earth. Becausemeta l and tro ilite are easy to oxid ize in to limon ite, so the am ount o f limon ite

is the key param eter to classify its weathering degree. A fter the m eta l and tro ilite are oxi�
dized ou ,t the alteration of silicates is another param eter for thew eater ing degree. There are

d ifferent criter ia for hand specimen and th in section, e. g. the m eteor ite work group of

NASA Johnson Space Cen ter inH ouston uses the A、B、C to designate the ligh ,t m ed ium,
heavy rustiness and degree of fracture respectively for hand specim en. W h ile theW lotzka�
s criter ia are used for the weathering degree of the th in sections, .i e. W 0 represen ts new

falling m eteorite w ithou t any ox idation, W 1 has less am ount of lim on ite around the m etal

and tro ilite gra ins, the volum e is less than 20% ; the degree ofW 2 has the amoun t o f limo�
nite of 20�60% ; W 3 is a much h igher degree w ith the limon ite amoun t of 65�95% ; In the

degree ofW 4, there is almost no meta l or tro ilite le ft and silicates beg in to altera te[ 38] . Mo�
reover, B land proposed a new schem e for thew eater ing degrees in term s of the Fe3+ con ten t

detected by theM oessbauer spectrum [ 3 9] , bu t it� s not w idely used in themeteorite classifi�
cation.

5. 2 � The construction of classif ica tion procedure for GRV m eteorites

5. 2. 1 � Samp le processing

Due to the rareness ofm eteor ites, w e shou ld make full use of the samples dur ing the

processing and avoid the wasting of them. So, the th in section is used for the analyses on ly.

The complexity o f m inera l assemb lage of m eteorites, especia lly the m ix ofm etal and sili�
cates, makes it hard to grind the th in section, since the m eta l gra ins are easy to lose from

the glass floor. Generally, the small samp le need to be moun ted in epoxy resin firs.t The
cu t process shou ld be carr ied out w ith u ltra th in d iamond b lades. The processing procedure

to make the th in section is as fo llows:

The splitting or cutting of orig inal samples- epoxy resinmounting- slicing- ad�
hering to g lass- grinding( to normal thickness) - polishing

5. 2. 2 � Petro log ical observation and their rock types

The petro log ical tex ture ofm eteorites is observed by using the op ticalm icroscopy and /

or e lectric scann ing m icroscopy, then the rock types are estimatedw ith the petro log ical fea�
tures. The various groups of meteorites have d ifferent petro logy wh ich is the key factor to

judge the rock types. Therefore, the observation of petrology is the first and key step for the

m eteor ite c lassification.

For the chondrites, the petro log ical observation includes chondru le tex ture ( chondru le
type, size, boundary defin ition etc. ) , m eta l and tro ilite ( vo lum e, gra in size and their pro�
portion), refractory inclusions ( CA I) ( amoun,t type and size etc. ) , matr ix ( vo lum e,

transparency, recrysta llization and hydrous altera tion. W h ile for achondrites, the petro log i�
cal observation includes texture ( the gra in size ofm inera,l the re lationship among them ),

m inera l assemb lage andm ineral a ltera tion etc.
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5. 2. 3 � T hem ineral composition and chem ical groups

On the basis o f the above petro log ical observations, the div isions of chondr ites, achon�
drites and pr im itive achondrites can further to be classified into chem ical groups respective�
ly by their compositions. In the early days of classif ica tion, the chem ical composition can

be m ade by the bu lk analyses, then the chem ical groups can be iden tified w ith the abun�
dances ofmajor elem en ts o f S,i Fe andMg. Bu t now, in order tom ake fu ll use of or to pro�
tect sam ples, the classif ica tion of most m eteor ites is perform ed on the th in sections, the
chem ical groups are classified by the am oun t o fmeta l and silicate compositionsm easured on

the th in sections. The mainm ethod form ineral composition is the electron probe of m icro�
analyses ( EPMA ). N ow m ore m ethods have been tr ied for the m inera l composition, e. g.

the electron scann ing m icroscopy and X�ray d iffraction.
Based on the above petro log ical features includ ing the meta l con ten ,t chondrule vol�

um e, size of chondrule, vo lum es of CA I and amoiboid oliv ine agregation and the m inera l
composition, chondrites can be classified into various groups[ 26] . In add ition, on the basis

o fm ineral assemb lage, petrolog ic tex ture and chem ical composition, even the oxygen iso�
tope com position, the achondr ites can be distingu ished in to d ifferen t groups, e. g. ironm e�
teorites, stony ironm eteorites, pr im itive achondrites, martianm eteor ites, HED m eteor ites,

lunarm eteor ites[ 33, 40] . Bu t the groups of irons are classif ied by their trace elem en t abun�
dances wh ich generally were m easured by the instrument nuclear action analyses ( INAA )
but now are tried by the ICP�M S w ith a good resu lts.

5. 2. 4 � Estim ation of m etal con tent

The con ten ts of Fe�N i alloy and tro ilite are also the importan t param eter to class chon�
drite groups. There are twom ethods to estimate the con ten ts o fmeta l and tro ilites. G eneral�
ly, the con ten ts of meta l and tro ilite are m easured under the reflective mode of op tical m i�
croscopy. The op tica lmethod has som em erits. F irs,t it is more intu ition istic and easier to

m easure the proportions of Fe�N i alloy and tro ilite; Second, it� s a lso conven ien t to observe

their shape, size, d istr ibu tion and occurrence etc. Bu t it� s d isadvan tage is that the uneven

d istribution of meta l and tro ilite distribution causes the accurate measuremen t sometim es.

A notherw ay for the con ten ts o fm eta l and tro ilite is them easurem en t o f the susceptib ility o f

the m eteor ite samp les wh ich is effec tive way to judge the re lative am oun t o fm eteor ites. In
the classif ication ofGRV meteorites, we have tried to judge the group ofm eteor its w ith the

susceptib ility and found it� s usefu l for the major ity o fm eteorits.

5. 2. 5 � T he shock stages

The shock stage is one of the important tasks ofm eteor ite classif ica tion. It usually fin�
ished on the standard th in section. F irs,t under the op tica lm icroscopy, the shock effects o f

silicates are observed, then, by the electron scann ing m icroscopy and the R am an spectros�
copy, the phenomena of opaque m inera l d istribution and h igh pressure m inera ls are ob�
served and identified. Based on the above shock effec ts, the shock stages can be judeged

wh ich are listed deta iled in Tab le 2[ 37 ] .
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5. 2. 6 � T hew eathering deg ree

Antarcticm eteorites have re lative ligh t weathering degrees in wh ich only m etal and

tro il ite are oxid ized and few of sil ica te grains areweathered. So the estim ation of theweath�
ering degreesm ain ly is tom easure the oxidation exten t o fm etal and tro il ite under the reflec�
tive light o f the op tica lm icroscopy, includ ing the ratio of limon ite to the org inalm eta l and

tro il ite volum es, the w idth of limonite veins and the dyed color o f sil ica tes etc. but som e�
tim es it� s needed to judge the alteration of sil ica tes if the meteorite is weathered heavily.

5. 3 � The share p latform of m eteorites and the applica tion procedure of m eteorites

According to in ternational conventions, a llm eteor ites found in G roveM oun ta ins are di�
nom inated w ith its place nam e, differentm eteor ites are plused w ith year and sequence num�
ber, e. g. GRV 050001. A ll found meteorites in Antarctica must be classif ied firs,t then
they are declared to InternationalM eteorite N omenclatu re Comm ittee and have their respec�
tive names. U ntil now 2433 GRV meteorites have been declared and got their own names

wh ich are issued inM eteor it ica l Bu lletins[ 14�19] . In the Bu lle tins, the in form ation of nam e,

type, found address, m ass, shock stage, andw eathering degree, are included. In order to

m ake fu ll use of the samples and to pro tect the preciousAntarc tic resources, under the sup�
port o f the national natura l resources pla tform construction projec,t the sharing pla tform for
the Antarcticm eteorites has been estab lished since 2006( http: / /b irds. ch inare. org. cn /) .

Through the pla tform, we can not on ly re trieve the classif ied GRV meteorites, but also a�
ch ieve the in form ation of their types and other features. N ow on the p latform 2433 GRV m e�
teorites are issued w ith their basic in form ation and samp les photos.

The workers ofmeteorites and the un its for public propaganda arewelcome to app ly the

samp les to theAntarcticM eteorite Comm ittee of Ch ina on the the Resou rce�sharing P la tform
of Polar Samp les ( h ttp: / /b irds. chinare. org. cn /) on wh ich there are the app lication pro�
cedures, the regula tions and the con tacts.

5. 4 � The scientif ic va lues and social significance

Under the support o f the national pro jec t o f the natural resources share ing platform, not
on ly the classif ica tion of GRV m eteor ites have been m ade much progress, bu t a lso the ap�
plication of GRV m eteor ites has gone along wel.l O n the one hand, itse lf has an importan

sign ificance of a new fie ld ofm eteor it ics in Ch ina and provides a great deal of samp les for

the m eteor it ists. O n the other hand, the GRV m eteorite samples have also been shown on

the natura l or sc ientif ic exh ib itions. In conclusion, G roveM oun ta insmeteorites have an im�
portant value but also expand the public e ffects or inflence of the exped ition ach ievem en ts o f
CH INAREs.
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