Sci. Annals, Fac. Phys. & Mathem., Univ. Thessaloniki, 20a, 115 {1980}

THE USE OF THE Ca0-AlLO,-MgO TRIANGLE
TO CHARACTERIZE ROCKS AS KOMATIITIC

By
ELIAS S SAPOUNTZIS
(Laboratory of Systematic Mineralogy & Petrography, University of Thessaloniki)
{Received 23.10.80)

Abstract: In this eoniribution evidences are presenied showing that the Ca0-AlLO,
-MgQ trigonal diagram after Coleman (1977), cannot be used generally for the
eharacterization of rocks as kowmatittie or not. The use of the term wophiolitcy is
also discussed in conneetion with the nature and the age of the Thessaloniki gabbros.

The motive for writting this paper was given by a critical note
by Dimitriadis {1980}, who using chemical data of the Thessaloniki
gabbros {data from Sapountzis, 1979), plotted on the Ca0-Al,0,-MgO
Coleman’s {1977) diagram, expressed the opinion that the Thessalo-
niki gabbros are unlikely to be related to komatiites. He also discus-
sed the nature as well as the age of these rocks, points for which we
would like to give an answer.

T believe that Dimitriadis is wrong when saying that «The paper
by Sapountzis (1979) on the Thessaloniki gabbros does not adequately
examine the possibility that they might be members of an ophiolite
suite.....» because this is obvious sell-evident from Sapountzis (1979).

Introducing the «Thessaloniki gabbros» (Sapountzis, 1979) T write
that these rocks are part of a basic and uifrabasic series which belongs
to the Mercier’s {1966) Peonian unit of the Axios (Vardar) zone and
that Hiessleitner (1951) and Monoed {1965} distinguished in this unit
various types ol basic and ultrabasic rocks the mineralogy of which
has been described in detail by Sapountzis (1969).

The sequence of these basic and ultrabasic rocks is also shown on
the geological map of the Thessaloniki area (Sapountzis, 1979). I be-
lieve that this sequence implies «ophiolitesn as they have been defined
by Coleman (1977) who writes: «Ophiolite, as used by those present
at the G.S.A. Penrose Conference on ophiolites, refers to a distinctive
assemblage of mafic and ultramafic rocks. Tt should not be used as a
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rock name or as a lithologic unit in mapping». Tn addition in a figure
of a paper (Sapountzis, 1380} which had been sent for publication four
months before the Dimitriadis (1980) note, are shown all basic and
ultrabasic rocks (ophioclites) that oceur in the part of Axios zone lying
SE of Thessaloniki and up to Chalkidiki Peninsula (Fig. 1). So T think
that Dimilriadis has added nothing to «The Thessaloniki gabbros»
by writting at the end of his nole: «The writer feels that the geology,
mineralogy and geochemistry all clearly favour the interpretation that
the Thessaloniki gabbros are mafic cumulates of an ophiolitic sequen-
cen because {a) he has given no new geological, mineralogical or
geochemical evidences apart from those given by Sapountzis {1979},
(b) the characterization of these rocks as cumulates was given hy
Sapountzis (1979), and (¢) the ophiolitic nature of them is self-evident
from Sapountzis (1979).

The age determination of these rocks was not the subject of «The
Thessaloniki gabbros» so that a chance to be given for criticism and
discussion at the very moment. 1t was done by Sapountzis (1969) and
I assnme that Dimitriadis found the referred age of 1300-1400 m.y.
in this paper. He must, however, be more careful hecause nowhere
in this or olher papers I write that the Precambrian age quoted de-
pends on a single K/Ar whole rock determination. In p. 101 of this is
referred that the age determination, done on a sample from one locality
with K/Ar whole rock analysis, was found to be 1400 m.y. Since this
date was considered too high in comparison with the opinions of the
regearchers of that time (Osswald; 1938; Mercier 1961, 1966) who as-
sumed a Mezozoic age, a second age determination was done with the
same method and on a sample from the same occurrence but 200m a-
part from the first locality. The date was about the same 1300 m.y.
So it was suggested that these rocks should be of at least Precambrian
age.

The problem, however, stayed open and for its solution it was
proposed a more detailed study proved by geological data.

A recently published paper (Sapountzis, 1930} gives some more
data concerning the age of the gabbroic rocks and the ophiolitic series
of the southeast part of the Axios zone and the author of the discus-
sion can find information in this paper. What 1 can say here is that
again the data given -radiochronological, microtectonical, mineralogical
and geclogical - contradict the Mezosoic age of these rocks and argue
for an older age. In the future T hope that the age problem of these
gabbros will be clarified with a more detailed and widespread inve-
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stigation and not only just by referring to the literature data as Dimi-
triadis done.

Concerning the origin of the Thessaloniki gabbros whether they
are of komatiitic parentage or not my ocpinion is clear,

I have just said that «The tholeiitic nature of the rocks isindica-
ted by the normative composition of pyroxene, the contents in Si,
Al and Ti and also by the coexisting Ca-rich and Ca-poor pyroxenes
which frequently contain exsolution lamellae. Following Yoder & Til-
ley’s (1962) magma classification, these rocks belong to the olivine-
tholeiitic magma type... These rocks do, however, exhibit similarities
with some Archaean basic rocks believed to be derived from perido-
titic basaltic-komatiite type magmasn.

AlLO,

MAFIC CUMULATE

| _KOMATUITE

ULTRAMAFIC
CUMULATE

Cao MgO
Fig, 2. AlO3-CaO-MgO diagram after Coleman (1877). The samples plotted are;
Gabbrote roeks from the Thessaloniki gablros (@ ), gabbroic rocks of the Yilmia
sills (A) after MeCall (1973), and basaltic kemauites-Badpleas (X), Barberton
{ ©} and Geluk () type after Viljoen & Viljoen (1370). None of the samples rlot

instde the komatwie ficld of Coleman (eop. cit).
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Nevertheless, Dimitriadis, based on a plot of analysed Thessalo-
niki gabbros (data from Sapountzis, 1979) on the Ca0-Al,0,-MgO
Coleman’s {1977) diagram, quotes:«.... shows they all lie inside the a-
rea outside the komatiite field, and thus are unlikely to be of koma-
tiitic parentage».

T disagree with his opinion because:

a) His plot is not entirely correct as five of the analysed samples
(8, 35, 3, 18 and 22) are projected cufside the field of the mafic cumu-
lates (ophiclites) and very close or on the marging of the komatiites
lield (Fig. 2).

b) The plots on the same diagram (Fig. 2) of gabbroic rocks of
the Yilmia sills, which according to MeCall (1973) approximate in a-
verage composition to basaltic Komatiite-Barberton type after Vil-
joen and Viljoen (1969) - as well as of basaltic komatiites - Badplaas,
Barberton and Geluk type after Viljoen (1970) - fall outside the ko-
matiite field of Coleman (1977). Noie that the term kornatiite was
mtroduced by Viljoen and Viljoen.

e peridotite

= pyroxenite komatiitic
¢ hasalt

x tholeiite basalt

Cald ALO,

Fig. 3. MgO-CaO0-ALQ, diogram showing composition of komatitiic and tholeiilic
lavas of Munro Tewnship. (After Arndt N.T. et. al., 1977).
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¢) Arndt et al., (1977) used also the Ca0-Al,0,-MgO diagram but
their analysed komatiitic and tholeiitic rocks plot on a very wide ran-
ge (Fig. 3).

d) To quote Coleman’s (1977, p. 46) comments on this diagramd...
it is interesting to note where the average oceanic tholeiite and the
more primitive komatiites fall on this diagram. It seems possible that
perhaps the original liquid from which ophiolite layered sequences cry-
gtallized may have been similar to the komatiites and that at least
some oceanic tholeiites may owe their composition to partial fractio-
nation of a more magnestum-rich parent ligquid».

e} Francis & Hynes (1979) proposed that the tholeiitic and koma-
tiitic lavas of the volcanic bodies of New (Quebec were comagmatic
the former derived from the later via low-pressure crystal fractionation.

[} Arndt et al., (1977) concluded that «.....as in case with other
groups of rocks, it is difficult to specify distinguishing characteristics
of a single rock type such as a peridotitic komatiite; a more practical
method is to treat the rocks as members of a series and to define the
characteristics of the series as a wholen.

In conclusion T believe that Dimitriadis is quite wrong to discuss
the Thessaloniki gabbros analyses in the Ca0-Al,0,-MgO triangle in
trying to clarify the origin of the magma because I think there is some
magic vacant space between mafic and ultramafic cumulates where
komatiites fall. Tt is my opinion that the seperation of cumulate compo-
sition into mafic and ultramafic cumulates with komatiites in between
is really not justified. There must be some sort of transition in compo-
sition between mafic and ultramafic cumulates and I believe that ko-
matiite composition would have to be define in a more precise way
before any further discussion followed on whether rocks were of ko-
matiitic parentage or not.
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I XPHEH TOY TPITQNOY Ca0-Al,0,-MgO
ITA TO XAPAKTHPIZMO TIETPOMATON QF KOMATIITIKQN

Trd
HAIA T, ZATIOYNTZEH

("Egyavtiigio Zvernuatixdy Oguwrolopiac xai Ilerpoyeapios "dpwvoredelov Hav/uiov
Qe [vésng )

Ty epvaota adTy EEerdlerar 9 ypnowomoinon Tol Tplyovixel Sue-
voauuatoc mpoforts Ca0-AlLO,-MgO v =0 yopwxmipioud ushetovpé-
Vv TETpoudTey O¢ wopetitiedy ) ph. T doopud yid ) usiéry 860nxe
ard onpelwon xpitihs oty fpvactz «The Thessalonuki gabbros» Sa-
pountzis {1979} wob &ywe dmnd oy Anunteiddy (1980) 6 dmolog u 0 yem-
aucmolngy, Tol Txpumive Staypdupetos meoondbnos ve delfer 8t ol vaf-
Boov the Qeagarovixng clver dmibavo va Eyouv xopoTuTLE, RxTERYOYH.

Mapa w6 yeyovss, 8t ohy dpyaota «wol yvdBBpot th¢ Beosuhovismgn ey
dngpdomine mott fy dmoly whs T TeTpGpate wdtd mwpodundey s wopaTi
b yeverind pdyuw, 7 yenorpomoingy Tob Swypduuerteg (al-Al0y-MgO
v T8 owomd adtd dmd 16 Anunrewddn (1980), bewpolpe 81 dyve dutendis
Sopuiubve Y TOLG TmpoxdTe AGYOUS:

®) “H mpoBoiy wév Szvyudroy adth el feuvtd) 3&v clvel Tinpwg swory,
vieti mEvte gmd adTe (& 3, 8, 18, 22 xal 35) mpoPddiovrar dmé T Anuy-
wpurdn hevlaopéva.

B3 ‘0 Coleman {1977) dnt Epyuoio Tol dmolou miplnue T0 Sibypepun
7ol Tweoxveplonlie, Gt GybAlo Tod wduver oty aehldu A6 dvagpel dri, clvon
mlhend 6 gyt Ghké, 4md 16 Omolo mwpobxuboy ol cwpeitixic dpiohifueig
ozipés, vé slvae Bpowo i 3xzivo 0V wopetutdy. ‘Emouévis, watd wh yvo-
un pxg, xol BTov dxbuy Ta delypete mpofdikhovrar af Sidoopeg weEployss
gmt bty mob xaboplletor ovd Tprvwvied Sidyewuue Yk Tobg xoupaTiiteg
elver mlovd adra va Eyouy xopotuti yiveoT.

v) Kol éxdot Zpsuvytis Spws wy. (Francis & Hynes, 1979) dmodzi-
wbouy TRy yéveoyn Ooheutinddy osuotdv &md dpyixd wopaTuTind Wdypo.

Tevikbrepe Spwe  8tav mooomalioovue va mpofidhoupe ortd Sudvypoy-
pot TEOD Tpoavapipee Optopéva meToMuaTe, oL yapaxThsletray of foye-
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sleg Gg woueTuTig &nd Suwkoopoug dpsuvntés wal Suwdtepa dwd Tade Vil-
joen & Viljoen (1969, 1970) wol &xavey mpdwor wipyv eloaywoyy Tol Spou
TV wouaTILTAY, TopaTpobis 6T adTd mpoldilovTet of SuEgopoug YMpoug
w6l tpiydvou wal pdiote Ew dwd Ty weployy wod wedoplletar dmd Tov
Coleman yud tobg wxouatiizes. .

Zupmepaopatike Aoy Dewpolps 870 6 Anpnreuddns xdver peydio Ad-
Dog Brov mpoomabzl v wafoplost ) vévean ol pdypartos pd why wpoPold
TEHY Yoty dvehdosoy thHy vEfflpwv otd tplveve Ca(-AlL0,-MgO. Zro
Tobywvo abdtd etk THY yopy nag Bo Aéyous St dmdpyer Eva mepizpyo yo-
ouo petadd Tév Baoudy wal OmepPucindy cogelTidy TETpwudTY BTy
wéprouy of wopatiiteg. Devicdtepe 8¢ matebovpe 81 ) odoTaay) TGOV wopo-
Twrdy Oo mpdmer v xefopioTel wi wamoow dxpPéotzpo Tpdmo mply dxoiou-
Ofoer dmowdfimore oulfron v vi dmoponfolus v meTpdpoata Exouv xo-
poTwTieh yévear, % By

Eyetina pd v Thuoda T6OY TETpopdtoy witay Sty Unhoye Déus not-
oG, Yleth wdth S8y frev otd dvtueiuevo THg fpyaciog wol vaffpst THg
Qe /vbomen dhke madwdbreprs (Zamovvtlie, 1969).

"BEv tobrtowg & Anuntpddne wdvsy dotoyn wul drexpmplorn wete T
yybun wag wprTinh. Kaw' dpyog 8&v dxgiforoyel drov avapépet §ru §) faude
wpoodloplotne pd i pévo dvdivon K/Ar. Xohy dpvacie, Zamowt(fe (1969)
fmon fphxe T avouyeta ThHg HAwdag wdv 1300-1400 &x. 2zév mobd mupubire
(yroeti wdvo o adrhy dvapépovtar adrd ), Od Empens va moocélel &ti & mpoadio-
plopds Eywve dlo popig ot Selypara dmd Sidgopes meproyés. "Emoeme dnduy va
mpogtlzy &ru 16 mpdRinua Euete dvoutd wia wel ¥ HAuclo Ozwptlnie ol
peyadn oyetie pi Tlg dmbdeig mob Emicpurtolooy péypr thre. XE mpbopaty
tovoola Spog, Tamouvtlis (1980) mod otdrbnre vx Snucoieuey téoocpig
piveg voplteps dmd Ty xoutueh o8 Ampmrelddy, propst va Bect wals dv-
Swwpspdpevos mpdoleta aroysin oyetind pé 6 mpdBrnua adrd. Ildvrag mpé-
ney vi onpetwlzl dr wal Tkt o pudioypovoroyixnd, GEURTOAGYIH, YEWACYIE
®al TR evolysin THe pexpotexTevinis Fpyovron of dvribeoy pi ) pesole-
wey) Haudo mod Smoostetlouy moikel EpeuviTig xal LYool T Ik TaALG-
TeQY) HAic,

Eanilovpe wog atd péhiov O mpdBinpe The Hiudag THY meTpopdTLV
wdtdv o Suhevravlel Sorepu dmd Aemropepd wol fxvetapdvy Fosuve wad Eyu
ud Thv amhy mepdfzon ThHe yvwoths of Shoug BiPhtoypapiog mod wdvst b An-
proLadg,

Zrh ouvéyse 2Eetaleran ¥ yonoipomoinon 1ol Spov dpebibor xal drog-
plwreran 7 dmody tol Anunrowady (1980) v div Eerdotnxe omd w0 Za-
mouvtlH {1979) ¥ meplnraoy whe ol vaPBpol g Oza fbog pmopel v& elvan
pekn Wil dpeohibikdic gepds. Kal olito yrorl adtd Dewpeivon §mu elvor mpo-
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paveg xal adremddoiro, Tooo dmh T ypaodysvx arThv elowveyh T Spvo-
sleg wol yaBBeor the Veo vixngn doo xal dmd TO yewhoyind yaptn moL ENi-
guvdmreter ¢ adTh, dwou dvapipstor &t ol yafPpor dmoTsholv pen puig
aerpl Baowdy xal dmepfucwdv TeTpopdToy. ZuveTmis Td TETEMRET @bt
gmotsholv pt Befaemyra desiéilovs, Emwg Tovhayletoy dmodblnke & Bpog
adtds dmd eldikd cuvédplo yewhbywv v Tobg dpzdhlous molb dvagpépstol
grd tov Coleman (1977), & omotog ypdest &mv: O Bpog dpaéhbor, Eruwg
yenoworofnxe dmd T& wlin tol ouvedplon G.S.A. Penrose i tabc o-
wetbibBovg dvaodpetar o wik Sudsprry dxohoubic Baouedy wel dmepPoc iy
TETPOUATOY Kol &0 8V Trpémey v YE7OoLLOTOLE T ooy BVoud TETPMUATOG
B ooy mlohoyueh wevddo oth yaprovedenohn.

Téhoe ot guumépeous b xetehnyet & Anuntpddng omiyv xprtiuy 6Ti:
«H yewhovie, f bpuxtodovie nal § yewynuele suvgyopolv mhg ob yafppot
The Bes vbung elvon Brows cwpeitind metpdpata wiig dostorludic aerpdign,
elvat PéRato & Sev mpaclitzy timots b xowvodpie vioerh: «) Adv Slvetut &
abthy xovéve yewhoykd, GpuxTohoyixd xal yewynuixd arouysio whpw &md
adTe wob $60nxay amd wig, P) 6 yepanTnpionds THY TETpLUdTLV adTdY
g gwpsitiniy $60nue xel pdlioTa Yo TedTn popd &md pEg xal y) f dpet-
onlueh, oboy elvar mpopavig wal adtamddsuery, drd Td yorpbuevd Lug oTHY
Gvelororyn Epyasie.

Wnoiokn BiBAI0Orikn OcdppaoTog - TuAua Mewoyiag. A.MN.0.



CONTENTS
T. Krvextinis : On the bounds of the trajectories of differential systems
with perturbations .

5. 8. Kanatagris : Preservation and heredily of tolerance against heawy
mefals in Agrostis tenuis Sibth. Plants

A Tsacaris: Beach rock in Thasos island; A case study

Cx. TeRzroes : The dynamical contribulion of the halo mass to (he spiral
structure .

S. Mricaaerinis and V. E. Ancourmpakis : Diagnostic study of a winler
mediterranean depression.

H. D. Covcorr and L. Symrowipis: Karyotype analysis on some greek
wild species of Hordeum (Marinum group) and Taeniatherum .

C. D. TriawtaruyLLIDIs and R. H. Ricsarpson : The DNA sequences of
six endemic hawaiian Drosophila species. .

E. S. Sapountzis : The use of the Ca0-AlL0,-MgO triangle to characte-
rize rocks as komatiitic . . . . . . . o000 oL

WYnoeiakn BiBAI0BAKN Oed@pacTog - TuAua MewAoyiag. A.lNM.O.

17

27

77

93





