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GARNET CLlNOPYROXENITE FROM BRISTRICA
 
SOUTHERN ZLATlBOR, SERBIA
 

A.POPEVIC, S.P.KORIKOVSKY, S.KARAMATA
 

ADSTRACT 

Σπ a emall lh~~zolitQ block !σΙί.Ισl~Ι~) in the Di<όllb.Jse­

Che~t Fo~m.tion (oIieto~t~ome melanQe) thin {υρ ιο 30 cm 
thick) Qa~net cIinopy~oK2nite veins conco~dant Ιο the loιyo~ίπ; 

ΟΙ the host rock OCCU~. 

ThB Qa~net clinopy~oKenite con.ists ΟΙ clinopyroKene 
(sliQhtiy de10~med, comp. CB bbZ Di, 9% Hd, 97. Jd, 1~7. Tsch), 
ςιΑΓΠIΙΙ (CόIι ~~7. P~p, 277. Alm, 17/'. Grs, 1Ζ Spoι;;) , όlιnd Jocal Ιγ 
very rare orthopyroKene. ThB Jherzolite i. composed ΟΙ Olivine 
(90% Fo), enstatite (90Ζ Επ), cI~nopy~oKene (ca 80'1' Οί, 4.5% 
Hd, 7.5% Jd, θΖ Tsch), all slightly dB10~mBd, and accessory 
.pineI. The ιρκιυΓθ ΟΙ the Q.arnet clinopyroKeniLe 15 mo.aical 
with 5υΟΟΓσΙΠδΙθ cataclaGtic ph2nomena. 

ThB 1abrics ΟΙ the Qarnet clinopyroKenite and thσ host
 
lhBrzoIite are Qimilar !the di1fllrence 1. οπlγ ίπ the presence
 
of Jayerlng jn the ΙhσΓΖοJiΙe).
 

The crystalJization temperature ΟΙ the Qa~net 

clinapyroKenite 1rom a picritobasaltic meIt Jow ίπ alkalies 
.and hiQh ίπ calcium was ονθΓ 1050-1100D C, but the 
.quilibraLion between the cOIIKisting mlne~aIs ended ιιι about 
1000"C. The "οΙίσ ~tatC' equil1b~atlon tempct"'aLurl.' ΟΙ the 
Ihv~lolite wa~ at QOO-QSO·C ιι~σ ~Ι ca 12.5kb p~e~~u~e. Ιπι,> 

minet"'al ροιίΓ geabat"'om~te~5 and the elevated sodium content in 
tlinopyrOK.ne~ ΟΙ both ΓoςK~ indicate that their tonso}idation 
w•• ίπ the higher p~es'5u~&' part ΟΙ the sρίΠθ} pe,.ldoLite 
5tability tield. 

ΙΜθ orlqin of th. garnet cJinopyroxenite ίς e~plained by 
crystalllzatIon ΟΙ a picritobasaltic melt at hiqh pressures. 
tι""ι there 1'!> also a PQ~sibil~ty that alJ the metilmorphic and 
uJtr~ma1ic ~ocks Jn this at"'ea "'θ~I,' metamorphosed under ΗΡ/ΗΤ ­
tonditlons. Retr09~_de adjustment du~ing dec,..aa~~ ΟΙ p~e~su"'e 

.and temp2~atur2 was p~evented by fast uoli1t. 

--o~. Aleksanda,.. Popevic, Gaozavod, Ka~ad}o,..dje\lo. 48, 11000 

Beagr_d, YugosIavia. 
-Pr01. Se~gey Ρ.Ko,...ikov'iiky, JGEM, St.~omonetny pe~.3~, 109017 

Moscow, Ru~sia. 

-Prof. St2\1an Ka~amat<:lι Fac. of Mining and Geology, DjUSIna 7. 

11080 Beog~ad, Yugoslavia. 
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INTRODUCTIDN 

Α.Ρορρνίς desc:rjbed 197ό. a vein ΟΙ "ec.logite" from the 
$urroundlng ΟΙ 8j~trlca (ιη σΙΓΕcΙιοη Ιο Priboi, Southern 
Zlatibor, Western Serbia). Βec,;ιus!i' of the Γ.:ιΓίΙΥ of suct1 
rocks. the same ,;ιΓθόΙ was inv~stlgated again and some 
όΙσσίΙίοηόΙΙ data οη the fjeld occurrence and tne composition of 
mtnerals were obtalΓIed. New poSSibiIlttes Ιο estImate the 
pressure and temperature of formation of ΙΓΙίς rock wer~ the 
maln reason for preparlng ΙΓΙίς paper. 

Ιη ΙΜίς paper wp υsθσ thp namIi" "garn~t c! ίΠΟΡΥΓο>;ε::πί.te" 
(not "ecloqite") for the-se rocks bec.-ιusC' of, 3S "'ιΙ1 be 
presented later, a Γθ}όΙΙίνρΙΥ 10'" Jd content ίη ΙΓlp 

c:! inopyro~ene. 

ΜDΟΕ OF OCCURRENCE 

ΤΓΙθ garnet cΙιπopyΓo~pη:ίΙE' occurs as ΙΜιπ νθίπs ίη the 
small ιηΡ"'-ΖοΙιΙε> body of Blstrica. represenLlng a bIock ιπ the 
oIistostrome meIonge "ποιοιπ as Diabase-Chert FormatIon. TI1e 
νΡίπς are a few cm thick, οπΙΥ ίπ Qne case ΥΡ ιο 30 cm and 
always conc:ordant Ιο the tayE'ring of ΙΓΙΡΓΖοΙίΙρ. About 15 
νΡίπs were found along a 120m lonq ridgp, npar Ιο ΙM~ contact 
of the (~erpentinlzed) IΓlPΓZOΙΙΙP ",ιιη garnet oyΓO~θΠΙO 

amphlboIitps (ΜίΙονόΙΓΊονις. 1989), c:orunclum bearlng schl'3tost' 
amphlboIites (Ρορρνις and Pamlc, 1973), garnet bearinq 
amphibol1tes, ancl the rocks ΟΙ the Dtabase-Cherl Form",tl0n 
(fig.1). 

Ρορρνίc (197b) presented ΙΓΙΡ re'\iuJts of ΙΜΕ' study of a 
thin νριΓΙ. Late~ on. we lnvestigated a few thin νΡίπς and the 
thickεost σΓΊ~. ΟυΓ σσι .. con1J...-m the Ρ"'-Ρνίους ΓρςυΙΙς, but therE' 
arC' some 1">ρόΓισπι additlonal σσΙ ... 

FΈΤRΟLΟGV 

ΤΜθ garnet cl]nopyro~enite ίς mainly composed ΟΙ darl 
ςιΓθεοπ pyr"oxene and rcd gar"npt {υρ ιο 3mm ίn Slze). Ι t con-:'lst~ 

of: 
- clίπopYΓO~PΠε' f"ZV -+-b2°. Ng:c = 40""). wlth orthOPYr"o)"en[) 

ell501utl0n lame] lae and defοrm.:ιtίοns (l<lΠ~ bendlng). Iι~ 

compositJon ις glven ίπ ΙabΙε>s Ι and 4. There ις πο maJor 
dif1erE'nce ίΓ'! COIT.p~'51tlOn trom core tο the 1'"1"' ΟΓ 1rom CJr;;.In 
to 9Γσιπ. 

- orthopyroxcne 1S vcry I'"al'"ely pr"esent on)y ίπ som", vp.lns. 
21J = -89", j .('. 14ϊ. F .. (ΡΟΡΡνίc, 197b). 

- garnet i5 the coa~sest mtneral. They dtsplay a homogenou<;; 
composition and a weak chemlcaI loning (table 1) , me<Jn 
cDmposition about 55% Prp, 27% Alm. 17ϊ. Grs, ιϊ. 5ρς. 

Ίhe te~lul'"e ΟΙ (he garnet ~}ιπaDyΓo~~πιΙε ίς mosaic~: 
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-95­

. . . " 
• • . ΙΜ Ι 

. . . Ι Ι.

IR/ 
• 

~,_--,-_-,Η/ΙΙ 

,,,,,, 

, • 

• 
• 

• 
• 

Flg.l Geolog1cal map ΟΙ th@ area with the lh~rzoIite body of 
Bistrica (l@ft) ar'd Of the part ... ith Qaιrnet 

clinopyrox~nit@~ (riqht). Moιρρ@~ by Popevic, 1972. 
1 - ΑΙΙυνίυΜΙ 2 Amphibolite; 3 Corunαum b@aring 
6chlstose amphibolite; 4 - Diabase; 5 - Lherzolit@; 6­
DiAb.5e-Ch~rt Formatlon, 5ed~mentary m4trix; 7 - Triassic 
l1m.stone; θ - Garnet clinopyroxenit. vein; 9 - Fault or 
bounαar-y ΟΙ olistolit@1 10 - LaverinQ ίπ lherzoIite. 
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Representative electrQn microprDbe anaΙΥses ΟΙ mineral~ 

f.-om the Qarnpt clinopyroxenite (Ν 90/4) 

C 1 inopyrQxene 

th_ th. .ι c:ontact <π 

core ----------------------------) edQe with Grt lTI<1t.-x 
b 7 8 9 10 11 Ι2 13 

5ίΟ"" 41.47 41.50 41.26 41.62 41.85 41 .32 50.82 :50.98 
TiO.. 0.08 0.08 0.10 0.08 0.08 -.- 0.47 0.47 
ΑΙ=Ο". 22.79 23.40 23.28 23.13 23.22 23.45 9.23 9.03 
C.-=O. 0.10 0.10 0.09 0.10 0.09 0.12 0.11 0.10 
F_O 11.7q ιι .61 11.8Q 12.15 12.69 13.06 4.06 4. Ι3 

ΜπΟ 0.40 0.37 0.40 0.40 0.43 0.43 0.06 0.09 
Μ90 14.Q4 14.5Q 14.77 14.81 15.73 15.15 Ι2.59 12.66 
C.O 8.64 8.65 Β.51 Β.02 6.66 6.66 21.14 20.70 
Νιι=Ο -.- -. - -.- 1.31 1.63 
Κ.Ο -.- -.- -. - -.­
τοι. 100.21 100.30 ΙΟΟ.29 ΙΟΟ.32 100.76 ΙΟΟ.19 99.79 
x~. 69.3 69.1 68.9 68.' 68.8 67.4 B4.~ 

Reρre~ent~tive electron mίCΓοΡΓοb. analyses
 
ΟΙ min~rals 1rom the lherZQlite (Ν 90/3)
 

Table 2 

Primary mlnerals SEιcorιdary 

ΟΙ Επ 5.Ι "οι,Ι 2 • 
5iO= 4 Ι. 48 55.25 53.39 -.- 44.60 
ΤίΟ= 0.08 0.38 0.03 1.98 
At=O ... 4.37 5.37 58.91 14. 19 
cr=a~ -.- 0.26 0.58 9.34 -. ­
F_O 9.79 6.ΙΟ 2.19 10.Q9 3.51 
ΜπΟ Ο • 15 Ο .Ι7 0.12 0.23 0.08 
Μ90 48.68 31.87 Ι4 .81 19.81 17.23 
C.O -.- 0.62 2Ι .12 -.- 11.63 
Na 2 0 -.- -.- 1.83 -. - 3.91 
Κ.Ο -.- -. - -.- -.- 0.31 

Total 100.10 98.71 99.79 99.32 97.44 
90.0 QO.3 92.3 76.3 8<1.7 
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with 50me catacl~~tic phenomena <ιΙ the grain boundaries, 
tnCicating a weak hiQh temρerature dynamIc recrysta.IIiza.tian 
(ίπ the ςΘΜζΘ ΟΙ Helt~mann, 19B~). IΙ ίς identica.l Νίιη the 
teKture ΟΙ ιηε lh&rzolite h05tinQ Ιπε νείπs. 

Whole rock analyse5 ΟΙ Ιπε garnet cΙίΠΟΡΥΓσκεπίΙε <ΙΓΕ' 

Qlven ίπ table 3. 
The lη.Γ~σΙίΙε ί5 comρoS.d of: 

- οlίνίπε {90% Foi, with wa.vyeKtinction and ra,re 
teKture because σ1 ΓΘCΓysΙαΙlί~.Ιίoπ, 

enst~tite (90-90.S% Επ), wlth ςΙίπopyΓo~εΠΘ ΘIol.σΙυΙίοπ 

lamellae and kink bendinQ, 
cΙίΠΟΡΥΓοκεΠΘ (2V. +~40, Nglc 40°) with ιη. 5ame 

deformation 1eatures as the enstatite, composition ί5 given ίπ 

ta.blt>. 1 and 4. 
- ςρίπε! rarely occurs as smaIl grains. 
- hornbJende 1ς a ΓΑΓΕ' ε~ΓΙY a,nd ςεΓρεπΙίπε a la.te secondary 

mlnera 1. 
1πε layerInQ ιπ the ΙπεΓΖοΙιιε ις ΝθlΙ developed. 
The chemica,l compositlons of the ιηεΓΖοΙίΙε <ιπό ίΙς 

mlnerals are glven ίπ tables 3 <ιπό 2 resp. ΣΙ should be 
ηοιίςεό that the ΝΑ-cοπΙεπΙς of the cΙίΠΟΡΥΓοχεπεs from ιηα 

Qarnet ςlίπoρyΓo~εΠlΙΘδ and from the ΙπεΓΖοlιιεs a,re Quite 
similar. The whole rock ςοπιεπι of NA~O of ιηε garnet 
c1ίπopyΓO~ΘΠlιε (with Ιπε clίπopyΓo~επε <Ιδ ιηε maln mineraI) 
ί5 therefore 2 Ιο 3 tlmes hlQher than the content of the same 
comρonent ιπ the IΠεΓ~olίιε (wlth about 10% ο, cIlnopyro~eneJ. 

DISCUSSION 

The fabrics ΟΙ the ΟΑΓΠΘΙ ςΙίΠΟΡΥΓοχΘπίΙθ and the 
su,.-roundinq.lherzolite lndic:atE!' tha,t both rock,; o"-Iginated 
be'ore the f~n~l §OIldi'ication. The solid state deformations 
οιι πί9" temperatures ΑΓΕ" Θ~ΡΓεoδςει:! ίπ both Γoc~ς. However, 
these ~ubsolidus deform~tions were weak: catacla51s assoclated 
wlth dynamic ΓεςΓΥςιοιΙΙΙΖΑΙΙΟΠ occurs οπlΥ !oca11y <ιπ~ the 
prlm~ry relat~onshiρ betwe&n the Iherzollte <ιπό the ςιΑ"-ΠεοΙ 

tlinoρyroxenite was pre5erved. 
Ηιςιη Na:D ςΟΠΙΘπΙς <ΙΓε" C:haracteristic for the 9όι~ΠεoΙ 

tlinopyro~enite <ις weJl <ις for the 1herzolite 'rom ΒίςΙΓίςΑ 

(0.43 - 0.b5 and 0.21 - Ο.22Χ Na=O resp.). 1ηίς ίς a ςΙΓΟΠςι 

enrichment ιπ Na=O compared with the ΙπεοΓ20ΙίΙες ο, the 
innerdln~ric oph~ollte belt, cοηΙόΙίηιπο ίπ averaqe 0.03Χ Na=O 
(Ma,kSlmOVlC, 1971). The high Na:O-content of Ιπε Ι herzol ί Ιεο 

ta,n be attributed Ιο the clinopyroxenes, whiCh όΙΓI:' a1so rlch 
ιη Noι~O compareC with the c:linOPvroxene~ from the ophio1ites 
ΟΙ the MedlterroJnean area (containlng 1rom 0.2 ιο 0.9%, La2kO 
όlncl Sha r k ον, 1 <1ΒΒ ) . 

Thp increased Na:O-contents of the CΙΙΠΟΡΥΓοχσπες from 
both rocks lndicoJte their growth <ιΙ reIallveIy high pres~ure 

ln the range of the sρίπεΙ per~dotit(' stoιbility. 

Ρορεονίς \1<17b) estimated the ΡΓθς§υΓθ and tempercιture ΟΙ 

c ..ystallizoJtion of the ·'ecIoqitlC·' moIt, accordlnςI the data 
1..DIII Wyllie (1971), ίπ the orde"- ΟΙ 1B-20kb oJnd 1200-140QoC. 
Nist:ιet (1982) Qlves a dloJ9roJm ΟΙ Ι iquidus t.r.mpe,.. ... lu,..es 'or 
.a9ne~j~h t:ιa.salts anC kom... tlltes (flQ 29.2, ρ.507), 1.θ. '0'" Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας. Α.Π.Θ.
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ChemicaJ analyses ΟΙ th~ ultamafic rock$	 {wt.Χ) 

TabJe 3 

Garnet cJinopyroMenite Lherl-otite 

, 2 3 4 , 
90/4 9017 U-90 90/3 

5ίΟ=.­ 42.32 42.15 43.42 43.95 43.07 
TiO", 0.45 0.37 0.07 0.16 0.12 
Al=.-O.,.. 15.50 14.73 14.30 3.11 3.00 
Cr".D", 0.11 0.13 0.25 0.34 
Fe=Q.,.. 1. 19 0.76 2.79 1.04 1.87 
FpO 6.31 7.85 8.38 7.79 6.45 
MnO 0.13 0.15 0.20 0.13 0.12 
ΜοΟ 13.92 12.85 15.03 37.77 37.37 
C.O 16.88 17.54 13.67 2.49 2.42 
Na=O 0.43 0.65 J .02 0.22 0.21 
Κ=Ο 0.007 0.008 0.05 0.01Ι:> 0.007 
Ρ=Ο .. Ο. 11 0.03 τ,. -.­ 0.12 
CoO 0.009 0.009 0.014 0.014 
NiO 0.053 0.071 -. ­ 0.25 0.25 
Η=Ο­ 0.19 0.2:) 0.33 0.46 

Η=Ο­ 2.31 2.26 1.46 2.07 4.25 
CO= 0.18 0.39 -.­ 0.25 0.20 

Τοια Ι 100.10 100.20 100.39 99.84 100.27 
Χ_. 77 .2 72.9 70.6 88.5 89.1 

An,")lysts: 1.2.4.5 - Ο.Τ.υπαπονα tIGEM Moscow) 
3 - D.D1mitrijcvi~ (GQoz.vod. B@ograd). 

from Popevic. 197b. 

End-~embQrs ΟΙ the clinopyroxene solid ςοlυΙίοπς fram 
spinel lher::oll.te [90/3) ,")nd Qarnet c.linopyroxenite 

(90/4) 
Table 4 

End-members 

Ror.k Di ΗΟ Jd T5ch Χ_. 

Ι her:Ol1to 13> 80.1 4.3 7.' Β. , 92.3 
Garnet 

c !lnoDyro><enl ΙΕ' 

02 } 6ό.1 8.7 9 .• 15.6 84.7 
03 ) 6ό.6 9. , 8.9 15.4 84.5 
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~he melts ~lmilar Ιο Ι~p melt w~ic~ ~orresponds to the garnet 
cltnoρyroMenite 1rom Bistrica, depending απ t~e pressure and 
MgO ~ontent. For the pressure range ΟΙ 15-20kb, me1ts wit~ 13­
14% MgO, αο;; ls t~e ~hemistry ΟΙ the garnet c1inopyrOMenite, 
eMist _ι about 1400Ω C, con1irmlnQ the assumptions ΟΙ Popevic. 
Τhe melting temperature ΟΙ a garnet ~linopyroMenite 

(composition: 15% Al~O~, 15% MgO, 14% CaO απο 0.8% Nα~O, i.e. 
a}most analogous Ιο the garnet clinopyrOMenite ΟΙ Bistri~a) 

was determinated by irving (1974) ας 1050-1100Ω C at 13-17kb. 
Using the thermobarometry ΟΙ MθΓ~ίθΓ Ι1980) 10r 

coeMisting CpM+Spl pairs ίπ the Iherzolite yields temperatures 
ΟΙ about 900~C αΙ pressures ΟΙ 12.5kb, representing the end of 
di1fuston ΟΙ ~omponents ίπ ςαΙίό state. Τhe geobarometry ΟΙ 

the 5ame author with the OPM+SpJ ραίΓS however indicates much 
t,jgher ΡΓθςςυΓθ5 (17. 2kb). We ΡΓθ1θΙ'" the resu Ι ΙΙ:; obtaineCΙ bv 
tlle CpM+SpI pair because ΟΙ the compJeM chemistry ΟΙ the 
CllnopyraMene involving more components ίπ the όί11υςίοπ. Τhc 

t('mpera~ures ΟΙ solid ςΙαΙθ equilibratian by the methods ΟΙ 

ather authors (table 5) r-arlge between 830 από 950<>C. Methods 
developed ιπ the ΙαςΙ years 1ndicate higher values (900 ιο 

950Ω C) . 
These melting από solid state equilibriation temper~tures 

ΟΙ lherzolites correspond Ιο those ΟΙ Western A1ps sρίπσl 

Jherzolite massives (Ernst, 1979). 
The temperature ΟΙ CQullibration ίπ the system Cpx+Grt, 

the characteristic ~ssociation ΟΙ the garnet clinopyrOMentte, 
Ι.θ. the closing temperature ΟΙ the system 10r eMchange ΟΙ 

component5, r~nges 1rom 950 to 1030~C 10r- pressure ΟΙ 12kb. 
Τemperature ναΙυθΟ;; abouL 1000 Q C αΓΘ obtained by the newly 
σθνθΙΟΡΌά methodD (table 6). 

Τhe dif1erence between the equilibration temperatures ΟΙ 

the lherzolite (C4 900<>CJ and the g~rnet clinopyroxenite (c~ 

1000<>C) i5 probably partly due to ~he uncertainities ΟΙ tne 
u5ed systems (compare the data given by Drey and Ko~ler, 1990) 
ΟυΙ μrοbablΥ partly a1so ΙΟ dl11erent PQs~ibi1ities 10r 
migr~tiQn ΟΙ ιοπς through the spineJ and garnet crystal 
lattice5. respectively. Τhese temperatures indicate probably 
αΙςα the end ΟΙ ι:;οlid state 110wage and recrystallization ΟΙ 

cataclased parts. it was 10r- the garnet ~linopyroMenite at 
higher and for the lherzoliLe αΙ 10wer temperatures, enabJing 
the development ΟΙ layering ιπ the Iherzoli~e. 

The or191n of the melts which gave Γίςθ Ιο the 
clinopyroMenite probably i5 aι:;sοciated with hiQh dCQrces ΟΙ 

par~ial melting αΙ hlgh preD~ures απα temperatures ιπ the 
υΡΡΘΓ mantle when ιπ partial mel~s alumtnium, calcium, sodlum 
anCΙ ttt.nium were enr-iched whereas the magneDium con~ent 

decreaseςI (fig.2). Τhe chcmlstry ΟΙ this mclt carresponds Ιο 

Dl~r-itoba5aIts low in alk~Jles and wtth high calcium. The 
crystaJJlzation ΟΙ these meJts ας well ας the consolidatlan ΟΙ 

the surroundinQ lherzolites was υπόθΓ ΗΡ/ΗΤ conditions ίπ the 
upper mantle whIch ι~ also tndtcated ΟΥ its high contents ΟΙ 

Cr, Νι από Co. Later coolinq ΟΙ theDe ultrama1ic rοckς was 
prabably 10Ilowed by very 1ast upIift which pr-evented 
retrograde alteration. 

Another pαςςι~ίΙίΙY ΟΙ the orIgin ΟΙ these rocks can be 
'upposed taking into account the presence ίπ the immeciate 

Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας. Α.Π.Θ.



Ρ-Τ cDnditiDMS ΟΠ the 1ίΠ31 ~QuilibratiDn by cooIing of the 
spinel lherzolite (Ν 9(/3) 

T.. bIv 5 

Τ,Ω!: (at ca.12kb) Ρ_. kb 
Geotherιnometers GE'obarQm~t~r'!S 

Cpx+Qpx 01+0ρχ+ Cpx+5pl Cpx+Spl Opχ~5pl 

50Ι 

Wood,8anno (1~73) 951 
WcIl. (1977) 835 
Mori.Green (1978) 85. 
MerCler (1980) 893 12.5 17.2 
Sl..,vin.ky (19θ3) 90. 
Welb,Wood (1986) 947 

T-estimates ΟΙ the final equilibr~tion by CQolin9 
ΟΙ the gό)rnet cJinopyroxenite (Ν 90/4) based οπ 

garnet cIinopyroxene geothermomet.ers 

Τable 6 

Τ,ΩC (~ι ~a_ 12kb) 

CΡχ(12)+GrtΙΙΙ-edge) 

(.QV t~bl~ 1) 

Ryburn ,Raheim, 
Green (1976) 943 
WeΙΙs (1979) ΙΟ36 

Ellis,Green (1979) 1010 
Slavinsky (1~80) 992 
Po"'el 1 (198:) 99. 
Schlie5tedt (1986) 9.2 
Krogh (1988) 982 

Grt: PΓp-0.~5. Alrn-0.27, Gr~-O.17. 5Ρ5-0.01 

Cpx: D!-O.bb. I-Id-O.O'i', Jd-0.09, Τsch-0.Ι5 
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.. "" MgO 

char~cterlstIc m4ln components ίπFlQ.2 Ratios ΟΙ the ΙΜ 

lherzσlita ιυ-90. 90/3) compared wIth tha r.tlas ΟΙ th. 

sam@ components ιπ the Qarnet CIInopyro~enite (90/4, 
9017) . 

Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας. Α.Π.Θ.



r.eighbo'Jrhood (t 19 1) ot Qilr"et ΡΥΓΟΧθΜθ amphibol ί Ιο, 

metamorphosed accordinQ Ιο the Qarnet+cΙ ίΠΟΡΥΓΟΧθΠθ ΡδίΓ δΙ δΠ 

ils~umed pΓθ~~υΓθ of 10kb <ιι QOO-1000-C (by the method of 
Powell, Milovanovic, 1990). Temperature~ ot 800-880a C were 
al60 eslimaled by Milovanovtc (1989) 10r otner min~ral poIΓ~. 

For the corundum bearlng amphibol1tes (a primary pelitic rock, 
remark S.Karamata), Popevic δπό PamlC (1973) estlmated ΡΤ 

conditlons ΟΙ the υΡΡθΓ mantle. The 0 ... i91n ΟΙ these rocks <ιΙ 

d~pth Ω1 30-QOkm tQg~th~r with the associated lherzolites and 
garnet clinopyroxenites υπσΟΓ slmilar pressure and temperature 
conditions suggests tnat al1 this complex of Iherlolites, with 
garnet clinopyroxenites δπό amphibolites ΓθΡΓθςθΠ! ult ... a~a1ic 

Ιο basaltic and assoclated sedimentary rocks metamorphosed 
under ΗΡ/ΗΤ condltions posςίt:ιΙγ ι,., Θ subducΙι;>d c.I ...b .;ιπσ ]",te... 
οπ brought Ιο the sur1ace by rapid υρΙί1! ~πό lncluded ίπΙο 

lhe olislost ... ome melange (Diabase-Chert Formation). 
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