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IIETPOAOTIA.— Dykes and sills of diabase within the tectonites
(harzburgites) and their significance, by George M. Paraske-

vopoulos*.” Averowddy omd 1od *Anadnuaixod x. "Ayyéhov Iahavomovhov.

ABSTRACT

The diabase occurrences in the tectonites have mainly a fine grained and
occasionally microlithic texture. In the margins of the diabase dykes and sills there
occur, as a rule, chilling phaenomena, indicating that the passage of the diabase
material through the tectonite and its crystallization took place at a time when the
material of the tectonite was in a cool status. From the study of the mineralogical
composition, the texture and the chemistry of the diabase dykes and sills in the
tectonites the following types can be distinguish.

1. A part of the diabase occurrences are characterized by a holocrystalline medium
grained texture. These diabases constitute a transitionale type to the dykes and sills of
gabbro occuring in the tectonites.

2. A part of the diabase occurrences represents rocks which derived from the
crystallization of more or less strongly differentiated melts. These rocks have hypo-
phitic, ophitic or intermediate, as well as microlithic texture, are fine grained to mas-
sive. From their mineralogical composition, they are characterized by the presence of
large amounts of green hornblende and plagioclase enriched in Ab. In many cases
within these diabases there are concentrations of sulphide minerals of hydrothermal ori-
gin. From less differentiated melts the pyroxenitic diabases are derived. The ratio FeO*:
MgO is mainly high.

3. A very small amount of the diabase occurrences represents the meladiabases.
They are usually characterized by spinifex texture, but there could also exist at the
same time a variolithic texture.

The presence of the spinifex texture and the skeletal and the deutritic or
sheaf-like crystallization of the pyroxenes are important in, that they indicate that the
temperatures of the melts, from which they originated, were higher than those of the
tholeiitic lavas. The spinifex texture includes both coarse and fine grained. Regarding the
mineralogical composition, the meladiabases consist of pyroxenes, glassy ground mass
and chromite grains. Plagioclase is missing. Some pseudomorphosis after serpentine remind
olivine, but this could not be checked. The ratio FeO*: MgO is usually very low. It is
worth mentioning the high CaO : Al,O, ratio (0,81-2,07), a characteristic, which together
with the spinifex texture is observed in the komatiites, rocks which were derived,
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as it is known, from primary undifferentiated melts. Therefore it is considered that the
meladiabase occurrences within the tectonites derived from melts, the composition of
which approaches that of the parental ophiolite melt. If there differentiation took place,
this should have been of a small degree.

In contrast to the coarse grained texture (pegmatitic texture) of the
gabbros, the diabase occurrences in the tectonites, have mainly a fine
grained and occasionally microlithic texture. In the margins of the diabase
dykes and sills there occur, as a rule, chilling phenomena, indicating that
the passage of the diabase material through the tectonite and its crystal-
lization, took place at a time when the material of the tectonite was in
a cool status. This means that the formation of most of the diabase
occurrences took place at a later stage in comparison with the formation
of the gabbro and pyroxenite dykes crossing the tectonites.

The following are some examples of ophiolite complexes with diabase
dykes within the tectonites, both from personal observations as well as from
reports of other authors, particularly from greek complexes. Thus in the
Pindos complex there has been established the presence of numerous dia-
base dykes, which cross the tectonites between Kambos Despoti and Katara
area. Some of these dykes contain disseminated sulphide mineralization
especially of pyrite accompanied by hydrothermal quartz dykes or veins
and quartz concentrations in general. Figure 1 shows a section of diabase
dykes crossing the tectonites, whereas in the right part of the section, there
is also a gabbro dyke crossing the tectonites. The diabase of the last dyke
to the SE of the section, exhibits at many points variolithic texture and
in thin section feathery or sheaf-like structures of pyroxenes are observed.
Similarly fig. 2 shows a diabase dyke crossing the tectonites at Argolis,
in the area between Vothikion and Stavropodion. Some of the diabase dykes
belong to meladiabase. They are usually characterized by spinifex textures
of pyroxenes observed together with feathery or sheaf-like structures. The
spinifex texture, which is referred from komatiitic rocks, is a textural term
and is characterized by the criss-crossing sheaths of olivine or pyroxene
crystals or by parallel assemblies of flattened olivine crystals or needle-like
pyroxene crystals. This texture is formed as a result of supersaturation induced
in a nuclei-free melt. N. T. Arndt et al. (1979) report that in the phenocryst-
free upper sections of lava flows, where temperature and perhaps composi-
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tion gradiens are steep, spinifex textures form by rapid growth of malfic
minerals from chilled flows-tops down into supercooled ultrabasic liquids.
Some authors accept the dehydration quenching as an alternative cause
of supersaturation of the melt (C. H. Donaldson, 1974). The variolithic texture
as well as the spinifex texture are considered as quench textures. The pres-
ence of the spinifex texture and the skeletal and the deutritic, or sheaf-
like crystallization of the pyroxenes are important in, that they indicate

Fig. 2. Dyke of diabase (meladiabase) crosses tectonites in Argolis

complex, Greece.

that the temperatures of the melts, from which they originated, were higher
than those of the tholeiitic lavas. Higher temperature of the melt means
higher basicity of it.

The dykes develop above the tectonites into diabase flows and pillow
lavas. K. Sideris (1966) reports a case of a dyke of spilite, apparently of
primary diabase, crossing the peridotites of the Perivoli area of south
Pindos, whereas K. Economou (1973), reports that in the ophiolite complex
of Crete the diabase appears also in the form of intrusions within the peri-
dotites and shows also one such case from the Spilion area in a geological
section.
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Numerous isolated diabase dykes crossing the harzburgites and the
overlying cumulates are reported by T. Juteau et al. (1977), in the Antalya
complex of Turkey. These dykes have chilled margins, suggesting a later
intrusive phase for them, at a time when the intruded host rocks were al-
ready cold.

Table 1 lists the chemical analyses of various diabase dykes, which
cross the tectonites of the Pindos and Argolis complexes.

From the study of the mineralogical composition, the texture and the
chemistry of the diabase dykes in the tectonites, the following conclusions
can be drawn :

(i) Among these diabase dykes there are some types, which are inter-
mediate types in comparison with the dykes of gabbro in the tectonites
(intrusive gabbros). These diabase dykes are characterized by a holocrys-
talline medium grained texture and are macroscopically similar to the holo-
crystalline no massive diabases.

(i) A part of the diabase dykes represents rocks derived from the
crystallization of more or less strongly differentiated melts. These rocks have
hypophitic, ophitic or intermediate, as well as microlithic texture, are fine
grained to massive. From their mineralogical composition, they are chara-
cterized by the presence of large amounts of green hornblende and pla-
gioclase enriched in Ab. In many cases within these dykes, there are impreg-
nations or concentrations of sulphide minerals of hydrothermal origin. The
hydrothermal phenomena are localized mainly in the diabase and rarely in
the borders of the surrounding tectonite. Hydrothermal quartz and hydro-
thermal alterations of diabase, especially the formation of chlorite and epi-
dote, accompany the metallogenetic phenomena. It is known that these hydro-
thermal metallogenetic phenomena are genetically related with the differ-
entiaded diabase residual melts and represent the final stages of magmatism.
From less differentiated melts, the pyroxenitic diabases are derived. The
ratio FeO* : MgO is sufficiently high, whilst the ratio MgO : (MgO+FeO%)
varies between 0,28 - 0,58 (anal. No. 5,9, 14,15 ARG,, ARG, and ARG,
of table 1) (FeO*= Fe total as FeO). An additional indication of the source
of derivation of the differentiated melts is the excess amount in SiO,.

(i) A very small amount of the diabase dykes represents the mela-
diabases. These have been observed in the Pindos complex and the area
between Vothikion - Stavropodion of the Argolis complex. The are usually



569

THX 10 NOEMBPIOY 1983

ZYNEAPIA

xorduroo sio8ry ‘peos uorpodorae)§ - UOINIYJOA 9Y})

‘vojdureyinog jo A)sAN : 9HYUV FOYUV EDUV ‘TOUV ‘IHUV ‘ST 91 ‘¢ T

qounz “H L d ‘[PqeM I Id “joid : 6 ‘pueduy ‘ASopoay jo juswjredeq

:sisfjeuy

uorpododae)g £q ‘peor uorpodorAB)S - UOTHIYJOA JO pudq adre[ oy) IeaN "oAp oseqelpe[ely 9OUV
« MS wWo0g "oY4Lp
« MS w8l “Ap

«
«
«

«

«
«

«
«
«

«
«
«

MS W00z 9NLp

oseqerd ¥OYv
aseqerq ,¢PUVv
aseqelq DYV

Je ‘9Splq UOIIYIOA JO MS W 00T ‘oyAp eseqeipeldN ITHUV

xodwoo sopurd ‘esjododer,
xardwoo sopuig ‘erjododedy,
xopdwos sopurd ‘rjodse soquiey]
xardwoo sopurg ‘erjodoSery, aA wy |

"oyAp aseqeIq ST
"0y Ap eseqerq ¥l
oY Ap aseqerd 6
"oy Ap oseqerq ¢

T

xo[dwoo sopurq ‘Ao[reA uosouequrer| ‘oNAp oseqeIpedIA

i

7€8  ¢%'8 <689 68 986 L8'ET | 9L°0T L9'L €9yl ' 976 *090
€9°0 1 87T ag'0 €17 91’y Scc . €01 Lo . €97 €9°0 OSI : +091
19°0 0%°0 %60 LY0 9%°0 €0 ' S%0 8¢°0 8¢'0 ' 190  (+094+08SW) : O
01’0 L000 %10 LVO  L00 <10 %00 010 %0 900 | f0°d
€80 18°% LTV ee'l 860 LITT  8IT LL'0 6% , 0€'7 , fOLL
€1ro @91 L0V Sv'0  ¥€0 LVO  %T0 01’0  TO0 L0°0 | 0
160  €ve ' 0%YT  ¥YT T0'e  S8'T GE'T 80'% Ts0 O%eN
¥9'0T  99%7 8€TT  ©00T Y¥9T 06 166 9971 98°9 1T°€T 0®)
¥I°€r  LL'S 1 %08  SEL Ly'8  LV9 , 8L'S %90V 8LS | €LV 03N
81°0 T390 | ¥1'0 810 ST0  STO “ ¥c0 %10 810 ¥C0 OUulN
7€'8 . 968 | @89 ., 68 986  L8ET . 9LOF Lol €9%1 | 976 «091
6L°CV . €€ | ¥V . 9671 , 08C1  1CYI M ¥0'GV | 99°GT | Y6'€V | ¥T'9T V t0°1V
8¢’y | 618y | 91'EY , €677 . 98'0% , S0'TS | LTS | €609 | T8'TS Yy ,, %01
9OUY | ¥OUYV |.0OUYV | COUV | 19UV | &I vl 6 w G T

‘IOT Imomrm ‘queo aed QQT 03 PpezIfewrIou

‘ooe01x) wroay soxordwrod ejrorgqdo eurdie euwros JO SO3IUN03093 oY}

T

HTdV L

ojur seMAp eseqerq




570 ITPAKTIKA THX AKAAHMIAY AGHNQN

characterized by spinifex texture, but there could also exist at the same
time a variolithic texture. The spinifex texture includes both coarse and fine
grained. The coarse spinifex texture is represented by criss-crossing sheaths
crystals of pyroxenes (Fig. 3). Among these crystals there may also be ske-
letaly, feathery and sheaf-like pyroxene crystals. Occasionally the individual
rays of a sheaf are formed by linear chain-like arrangement of small
pyroxene crystals. The fine grained spinifex texture is characterized by

Fig. 3. Coarse spinifex texture formed by criss-crossing sheaths of pyroxene

crystals. Dyke of meladiabase crossing tectonites near the bridge of the
village Vothikion in Argolis comlex, Greece. Nicols II, « 120.

needle-like pyroxene crystals arranged parallel to each other. Regarding
the mineralogical composition, the meladiabase types reported above, con-
sist of pyroxenes, glassy ground mass with occasional development from it
of secondary products of devitrification of the glass, and chromite grains.
Plagioclase is missing. Some pseudomorphosis after serpentine, remind olivine,
but this could not be checked. The ratio FeO* : MgO is very low, whilst
the MgO : (FeO*-+ MgO) ratio varies between 0,31 — 0,61 indicative of melts
with a small degree of differentiation or possibly primary undifferentiated
melts (anal. No. 1, ARG1 and ARG6 of table 1).
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It is worth mentioning the high (0,81 -2,07) CaO : Al,O; ratio,
a characteristic, which together with the spinifex texture is observed in
the komatiites, rocks which were derived, as is it known, from primary
undifferentiated melts.

Therefore it is considered, that the dykes of meladiabases in the tecto-
nites represent melts, the composition of which approaches that of the paren-
tal ophiolite melt. If there differentiation took place, this should have been
of a small degree. In anyway the variation of the FeO*: MgO ratio for the
meladiabases (anal. No. 1, ARG1 and ARG6) is small.

HEPIAHYIE

Al éugaviceig tév SraBacdv &vtde AV TexTowT®Y Tapoustalovy cuvilug
AemTOnonxov, éviote 3¢ xal pixpoAtbixdy lotév. Eic ta dxpa tév Siwxfaciedv
~ \ ~ 3 ’ \ A / 3 ' 1 ~
PheBiv xal xortdv Eugovilovral xatd xavéve gabpeve droviews, Snholvra
811 7 Siéhevoig 10D StaPacinol Gkl did TGV TexTOVLTGY %ol f XPUCTAAAWGLE TOU
Oafe yopav Grav TO HAxdy TEY TexToviT®Y Tt &v Yuypd xatactacel. Ex tig
wehéTne e bpuxTodoyixiic cucTaosws, Tob ioTol xal Tol ynuiowol Tdv SiafBo-
&Y PAPBY xal xortdv Evtoc TéV Textovitdy Suvapebu va Swaxplvopev tog

RATOTEQW XoTTYOPLaG.
1. “Ev pépog tév SwxPouowdv dppavicewy japuxtnpiletar dmd Ghoxpu-
oTaAxdY peobxoxxov totév. O SwPdoar obtor dmoteholv pertafotixdy THmOY
\ \ 1 \ ! ~ ’ b \ ~ ~
npds Tag PAEBag xal xoltag TEHY YABRpwy EvTdg TEY TEXTOVLTRV.
2. “Ev pépog tév SraBacindy éupavicewy maplotoly metphupata wpocABbvra
&% ThHE %EUGTAAADGEME %oTd WEANOY ¥ Tov LoyLp@de StaQopOTOMUEVGY THYUATWY.
"Eyouv iotov Hropettindy, dpettindy 9 dvdidpecoy dg xal wixportbixdy. Elvar metpo-
’ o ~ € 7 4 z 4 3 \ \
pata Aemrénonxa fwg cupmayi. Of Stafdoat obrol yapaxtnpifovral &rd THY Tapou-
(4 ) ! ! ’ \ A b (] b ’
otav dpBovov mpasivig xepooTiABrg xal TAXYLOXAAGTOY EUTAOUTIOREVGLY cig WopLe
Ab. Eig molag mepinrdioets Evidg adtdy mapatnpobvral cuyxevrpmoets fetodywmy
bpuxtdy O8pobzpuixfic mposheboswe. TAmd dhydTEpov Siagopomornuévov HALXOV
npofilov ol mupofevixol Safdcar. ‘H oyéoic FeO*: MgO elvar xvpiog peyady.
3. “Ev mold pixpdv pépog tdv SwaBacixéy Eupavicemy moaplotd pchadio-
J X 1 cuvnlwe o 6TvostdT LoTov Ve THLTOoYEOVME dUVATHL Vi
Bacag. Xapaxtnpilovrar cuvifwg dm woeLdF) 1eOvVes
Ordpyn %ol Paproibixds Torolroc. ‘H mapousia 7ol omwvosidols totol xabog xal

ol oxehetial, devdprtinal xal depatoetdels xpuoTahhGozeig TGV TLPeEévwy, Aol
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6tu al Ozppoxpactar T&Y THypdtwy &x TGV Omolwv Tpoépyovratl Totolrol oTol
elvar OPmAdTepar éxcivov t@v Dorcittin®y AaBdv.

‘O omwoetdng ioTdg mepthapBaver adpouep? xal Aemréroxxov torobrov. Of
pehadiaBdoar dmotedobvrar &md mupokévous, HeAmdn wvplav palav xal xbéxxovg
yeopitov. TIhayibxraota EAhetmouv. Mepixal eudopoppioeis xata cepmevtivyy
dmevbupilovy dABivay, &I ToUTo 38V xatéotn Suvartdy vi Eheyy0%. ‘H oyéoig FeO*:
MgO elvar ouviBog pixpd. "Aftoomuetwtog elvar # OUnhl oyéorg CaO : AlOy
(0,81 - 2,07). Todro 6pod wt Tov omwoedf iotdv mapatypobvrar el Todg xopa-
Tittag, meTpdpaTa T 6mole, (g YYwaTéY, TpoTABov dnd TpwToyevy ddtapoporoinTa
hyparx. Obrow, ol dpeaviceig 16y peradiaBucdy Evtde TGV TEXTOMTOY TRoEP)OV-
Tl GO THyRaTe TAY 6molwy 7 oveTactg Tposeyyilel THV clGTAGLY TOU uNTELX0D
dpronlxol thywatog. "Eav érafe ympav Stxpopomoincig, abry dpeiler va #to

uixpod Pobuob.
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