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CHEMICAL COMPOSITION OF AMPHIBOLES FROM ROCKS OF
INTERMEDIATE COMPOSITION FROM NEOVOLCANICS IN CENTRAL
SLOVAKIA

(Fig. 1-6

Abstract: The paper is dealing with evaluation of chemical analvses of
amphibole phenoceysts Trom intermediate andesites and ignimbrite. The chemical
parameters show that the ;If]l|\}1illli{l‘:~ helong 1o the aroupy of Time and sublime
amphiboles into the field of magnesinm and ferrous amphiboles, In geaphic
ligures s presented relation of wmphiboles 1o coexisting  minerals and 10 the
parenl rock.

Peawwme: B pabore nonaercs pacunpposKa XMMHYECKHX aHAJIH30B amMdubono-
BbIX {E’L‘}I()Kp!-l 108 M3 L'[)(.'II'.‘ECGL'I[DBHI:!X AHIE3INTOB M H3 }II'IlI{MﬁpI[T(l. XIIMII'
HECKIE MapaMeTpbl MOKA3BIBAIOT, 4UTO u.\nbuﬁomﬂ OTHOCATCH K Ipyime KaJbUMEBBIX
it cybraabumenpx amdubonos. Ha rpadguueckux uaofpaskenunx NokasaHo BInMo-
OTHOLUEHHE EIM([INSOJ'IUB H COBMECTHO CYIMECTBYIOLLHX MHUHEDOLAOB C .‘*ILITL’P]IHL‘HU[‘I! no-
poaoii.

In the last decade the interest of professional public is getting on chemical composi-
tion and relations between coexisting minerals in eruptive rocks and on conditions of
their ervstallization. One of the most important rock-forming malic minerals is amphi-
bole. Chemical composition in neovoleanic rocks depends on composition of magma and
conditions ol eryvstallization, For instance. the content of TP in amphibole enn be
a measure of the temperature of crvstallization Tor Tullilment of cortain preconditions.
A higher content ol aluminium testifies o entering alumininm into octahedron gronps
nnder high temperatures. where it substitutes silicon. Very interesting ean be the rela-
tions of mg-parameters with coexistence ol pyroxenes amd amphiboles heenuse higher

mg-values prefer higher temperatures of erystallization. From these aspeets | ostudied

chemical composition ol amphibole phenoerysts i some andesites of centeal Slovakin
and inignimbrite of various mineral associations. They aee: garnet-nmphibole: loeality
Breziny (1), Siatoros (3): garnct-hypersthene-amphibole-hiotite: loeality Bukovinka (40
hypersthene-amphibole-angite: locality: Babing (2. 2a). Podzamiok (32 hypersthene-
amphibole-biotite: Tocality of ignimbrite Obyee (G Gl and andesites — Kozelnik (7
Dekys 81 Velka Lehota (9. The content of amphiboles in these rocks varies within
the Timits of 5,612 The chemical parameters 1 have studied on the basis of elassi-
cal silicate analyses of separated amphibole geains and Trom microprobe analyses,

In table 1 are summarized the analvses of amphiboles also with values reealeulated
lo [‘lt'ﬂl[‘l'll.'ll'_\" lattiee. With each u!ml)'sis I also quote the mg-value  recalenlated
according to Nigeli's parnmeters.

The values recaleulated 10 24 (O show that the analvsed amphiboles are not
cqual aceording o theie chemiceal composition. Their composition depemds on the ehe-
mical composition of cryvstallizing solution and on various physieal-chemiceal inlluences
during the eryvstallization process ol amphibole,

[ the scheme presented by B Leake (19680 Tor composition and names of
lime and sublime amphiboles with contents of Si. Ca+Na+K. ma and T values Tor

TRNDe ED Kavolusavis USen Diondz Star Institute of Geology, Miviaska dol, 1.
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Explianations 1o table |:
I — Nmphibolic umluill with warnet. Separated aonphiboless Analysed by T S aro v
GUDS, 1067, Published: L Forgd e — 1 Kavolusova 197202 — [ypersthene-amphi-
bole-angitic andesite, S |'|Iu1 amphiboles. Analysed by o Sdvvova, GUDS. 1967, Un-
published. 20 — Ilvpersthene-amphibolesangitic andesite, Sepavated amphiboles +  marked

are the values obtained by mieroprobe analvsisc Aoale by Pooda ke s Canberra, 19700 3 —
Iy persthene- |III1|I|l[|III|It—Hl"ltll andesite, “u]nmlul amphiboles, analyvsed by F Siro v,
GUDS, 1967, Published: 1 Kavolusoy 10l ’| — Ilvpersthene- |I'11]\|!I|Ilili “biotite-ande-
site. Separated .||||||||i|n-|1~. Anal by [ H |"| rovias GUDS 1967, Published: E. Karolu-
sova 1972 — \m[rhrlmll rnel andesite, \ll.‘li_\'.\"l.\ by mieroprobe. Anal. Zd, Kotreba —
F. Karolusov Rese IHII Institute of lron Metallnrey — GUDS, 1969, Unpublished.
(5 — ||_\'[Il'!':-'lhl‘lll'-illl]Flllillllh‘-llilllhil' ipnimbrite. Analvsed by microprobe. Anal, Zd. N o1
ba — I Narvolusovia, Research Institute of Tron Metalluegy — GUDS, 1969, Unpub-
lished, Gao — Typersthenc-nmphibole-biotitie, dgnimbrite. Anal, by PooJaked, Canberen,
1970, 7 — Hypersthene-amphibole-biotitie andesite, analvsed by microprobe, Analvsed by
oo ke s Canbere, 19700 8 — Hypersthene-nmphibole-hiotitie andesite, Se spavated amphi-
holes. \1II.|\\\{| by Pod ke s, Cinberea, 197000 — Tlvpersthene- nnplullnln andesite 4 hio-
lile == warnel, Separated |m]r[1lhnll- Mualvsed by I Savova, GUDS, 1967, Unpublished,

the elementaey Tattices the analvsed amphiboles oceupy a0 wide aren within the Tield
ol magnesiom amphiboles and o the Tield of Terrous amphiboles fig, 1), As 1vpiceal
magnesivm amphiboles appear those Trom the Toeality: Siatorod (30, Trom ignimbrite
ol Ohyee (6L andesite of Kozelnik (70 and Dekys (81, The amphiboles Trom the andesite
of Breziny (1 as well as the second analysis from ignimbrite of Obyvee (Gal appear
as tschermakite amphiboles. Wholly into the Tield of tsehermakite eame analvsis 20
from Babina. caveied ont by Pooda ke s (19700, Ieis charaeterized by an cnormously
low value of Si

The second group Torm analyses. which in theie values Tell under the group of

lerrous amphiboles Teeroanmphibolest. Ty pical Terco-amphiboles are phenocevsts ol am-

phiboles Trom the Toealities Podziméok and Bukovinka, They show high values of 19
with comtemporaneonsly low Al value and almost the lowermost values of G4+ Na 418,
Extreme values represents the analvsis of amphiboles Trom Babind (20 (ferroactinolite
hornblendel and the analvsis of amphiboles Trom Velkia Lehota (9 (Ferrotsehermakite-
hornblendel. which shows the highest value of Fe™ The majority of stadied amphiboles
are inassociation with other rock-Torming  minerals. mainly with orthopyroxenes,
Mutual relation of amphibole-pyroxene is expressed in the Tollowing dingrams, o fy, 2
is expressed relation hetween AV o the weight o of ALOy o hypersthenes. For
comprehensible reasons analvses T oamd D oas well as 9 aee nol plotted o the dingram

because in this rock hypersthenes are wholly chlorvitized and therelore have not been
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Fie L Situation of points ol analyses in the table with ehemieal composition of amphiboles,
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analysed. Tnodingram — Tige 2 amphibole Trome the Toeality Podziameok 50 appenrs
withe little alumininm content. Anapproximately cqual envichment in AL indieate the
analyses of amphiboles Trom Babing 20 2000 Most aluminium contain amphiboles Trom
the loealities Obyee (6. Ga)o Kozelnik (71 Dekes (80 and Bukovinka 40, At the later
the highest contents of aluminim are present also in orthopyroxenes, From the reeal-
culations of values and their mutaal position in the dingeam is evident that the eevsial-
lizing rock Trom Dukovinka contained veey high alumininm contents and consequently
formation ol garnels was not sullicient Toe their swallowing: in the course of crvstal-
lization ol other phenoerysts alumiinm substitutes Si-ions o teteahedrons and <o
alumohypersthenes enviched e A and NMevieh amphiboles originate (1 INarolu-
sova 1972),

In the roeks Trom Wozelnik (70 and Dekys (80 carnets are not Tound., A higher propor-
tion ol alimininm is evident i orthopyrosenes. which are present as alumohy perstlic-
nes. as owell as o mmphiboles. where they substitute Si-ions.

Dilferent  relations belween  coexisting  amphiboles amnd  orthopyroxenes  express
Nigeli's mg-values represented in dingrnm — e 30 The plotted values are coneentrated
i two small Tields, inowhich the Tower ones analvses 20 0040 are lower than the teend
of relations published by B FL Loea ke (1620 Necording 1o our present-day know-
ledee they are smphiboles Trom older andesites tin conteast o andesites 6. 7. 80 repre-
senting larger extrusive hodies. The geaph shows that in these amphiboles Nigeli's
values are lower with almost equal values of mg in orthopyroxenes, This relation of
Nigeli's mg-valoe in amphiboles and orthopyroxenes cannol he expressed i the case
ol the amphibole Teom the Toeality Velki Lehota 90 bheeanse o the rock the ortho-
pyroxenes are completely ehloritized,

In Toue eases amphiboles are associated with soenetss The velation of Nigeli's mg-
vitlues i ommphiboles aond garnets is expressed in Tes 40 Disteibution of the points s
vers similae 1o that published by B o Toeake 19680 Lower values of mg in
varnels correspomd o lower me-values in amphiboles: This isoin acceordanee with up Lo
present sthudies (10 Karvolusova 1720 of waenels in garmel andesites, showing

the almandine constituent to be highly predominating inour gaenets, The presenee of
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amphiboles and ol an approximately equal Tow Nigeli's mg-value may testily 1o an
approximately equal concenteation of Me-Fe-Mn oxides in ervstallizing magmaltie solu-
tion. Onlyv in andesites Trom Breziny (1) and Siatoros (31, where in the course ol
crvstallization formation of pyroxenes did not take place. Niggli's values of g aree
higher in amphiboles, These relations provide quite o new view in the petrogeaphy of
the mentioned two garnet andesites and also explain the causes ol Tormation ol sueh
an impoverished sevies ol ervstallization as garnet-anphibole without pyroxenes, The
temperature of cevstallization ol these amphiboles was probably higher than in other
analvsed eases.

Belation of amphiboles 1o parent rocks is expressed in two dingeams, oo dingram —
fig. 5 are shown relations NaoO/Ka0) in amphiboles and their parent rocks. In our case

ill[ |]il‘ |Ilri|lt.\ e ill ”H‘ Ilil'lli “HII'-II”\'H“I]I' I'!]('I\'S, III l“-’ it

S oalkaline vocks are helow 1o the line K= 1. Necording 1o the
plotted points the amphiboles Trom the Toealities Wozelnilk (70,
y 89 Breziny 1 andd Nelkiv Lehota are more alkaline than their
QS— 1 pavrenl rocks. Ao inerease ol alkali awainst the pavrenl rock s

also visible inoother amphiboles Trom the andesites of Dekyvs
1 o4 RL Bukovinka 4 and Sintorod 5 N slight inerense of
Orat alkalit is also evident in two bodies of andesite, situated near

Mg IN AMPHIBOLE

_ «9 to-cach other geogeaphically. Teom the localities Babing and
01 i Podzimeok. Fqgualization of these vatios ol alkalit in aomphibo-
i
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les el parent rocks is observed only in the analysis of amphiboles separated Trom
intermedinte dgnimbrites of the loeality Obyece, The analyses by microprobe display
higher contents of alkali.

In evaluntion of the rtios NaO/Ko0) in amphiboles and their parent rocks s
pemirkable that hodies in geographically near position show also similar values of
these elements in the dingenm, Similae values are also to he seen in the next dingram
(M. G). where relations of 100 MgO/NMgO +FeO 4 NMnO in amphiboles and their parent
vocks are indieated. This relation shows that amphiboles Trom Breziny have mosl
magnesinm Trom the examined amphiboles: their Nigali's value o me is higher than
mg in parent rock. An alimost equal ratio ol me vilues show analyvses ol amphiboles
from Podzimeok (30, Bukovinka A Velka Lehota (99, Kozelnik (700 In the analysis
from the loeality Dekyd (81 amphiboles appear 1o have a higher magnesinn eonlenl
than the parent rock,

The presented evaluation shows that chemical composition of amphibole pheno-
crvsts inorocks of intermedinte composition depends on chemical composition of ervstal-
lizing magmatic solution and on physical-chemieal comditions i the course ol ervsta-
lization. Our intermedinte rocks show a higher proportion of aluminium N0 Koaro-
Pus 19640 and therefore it is most sueprising that the studied phenocrvsts of amphi-
Boles have also @ higher proportion of AL As important appears information on alumi-
nivm amphiboles. whieh have Tormed in the garnet andesite: Trom Bukovinka 147,
Cevstallization of gaenets, Tormation of alumohyvpersthenes and alumoanmphiboles testily
o n high exeess of alumininm i this andesite. Another new: Tael s establishing of
a high mevalue in amphiboles associated with gaenet in those cases when after crvslal-
lization of waenel pyroxenes did not Toem but immediately amphibole with high mg-
valne eevstallized (Breziny. Siatorod . obviously ot higher temperatures ol ervstalliza-
tion, In the mtio of Nigeli's ma-values the group ol the so called older andesites s

distinetly distinguished Trom the wvounger™ ones. With other ratios this distinguishing
is not distinel. Geogeaphieal proximity is manifested in evaluation of alkalii. The
aeological and geographical position is reflected inovery near positions of points in the

|'|||‘1’|~9-:|mm“n_r_r araphs,
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