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Petrology of the Deinir Kapija -- Gevgelija ophiolite complex 

B. BOEV & s. LEPITKOVA 

Faculty 0[' Millill)!; alld C('nlo).;.\', Slip, Ulliv<!ISity St.s, Cyril alld 
~lpth(Jdil1s Skopj(', [I.[;lCl'dollia 

TIL(~ Delllir I{apija" G(~Vf';I'li,ia ophiolit.e 1'(JllljJl<'X is I.\w l'll!-',(~St. pall 01' th(! <l.llcie)lt V,lrdal OCl';llIic 
crust pn':wrved alld sil.llated in LILt! C('lll.lal SllhzOll(~ of L1ll' Valdal 'I.(llll', 'l'lll~ c()lIlJllf~x Itils a NW-SE st.like 

dipping towards nOlthwest. In the territory of Lhe Repuillic or Macedonia it is 50 klll long and 25 km 
wide, The complex extends furthel SOlltlt in the tellitolY or Ileighbouring Greece where it is known as 
Gevgelli series, The northwest portion of tllC cOlllrlex siLllatl!d in Maccdollia is coveled by Upper Eocene 
_ Pliocelle layers of the Tikves valh;.\', Tow(Jrds Sllllt./W;tS(, il. is c()vl!n!d, ill petit, l)y Pliocel\(~ - Qllaternary 

layers exl,('lldillg l"mtlll'l o;ollth to 1.11l' LI'ITil.lll.\' ()r 1l01i.lll'rli Cl"l~l'(',l~, 
Investigations carried Ollt. so filr Oil i.lw gl'ology, t,pet,ollies ,\Ild liLhosl:.lflLigraplty of the ophiolit.e cOinplox 

determined the following geologic strucLUl"l!: 

a veill complex, 

a fOl"lllatioll of massive lJasalts, 

a forlllatioll of s]lilitizl~d pillow l)(ls,dl.s, 

a spilite-kerat,ophyn' l<,vd, 

a basalt clterL COl"lII,I I. illll , 

a llysl'il l"ol"lllal.illll 

a titollic CmOU\l(llt! fonnalioll, 

This paper deals part-icnlady wiLli t l\l~ lll;lglll;ll.il: 111('lllhl ' I'S (If tIll' Clllllpkx , 

1. A fOl'lIlUt.ioll or gablJl'os alld ;tITIJlIIP<lllyill14 pllltOIlS 

The gabbroic fOllllation is composed 11l'ClIolllilldlli.ly oj fill"-gmilll!ti alld llIl 'dillnl-.l';millCd clillopyroxelle 

gabbros, lardy of oli\'ine [,;<lbll!'os, p)'l"llXl'lW gahi>\()s wiUI ()Iivil\l~, t.rod()lih~s ,llld iLlllpbibole gabbros and 

qnit.e r'l.l"l'. ;11"1' Sl'rjH'lll.illi'l.I'ti dllllitl'S dllli Illll"\ll,\tollfll' I'1'riti()till ',S itS Wf'lI ;I S dikes lIr i>,LsaILs, galli>mpq.>;
lnil.titl~s, aplil.l's, grallil.l'-P()ll'iIYI ,I' «,Ill I (jll ;l.rl. /,di<lrill',s, 'l'llis LIII ()1 ,,;,ri l ll!.s I.Y(Jl'S Ill" illtl"l1.sivl: ;tIlll vf'ill I.ypl! 
rocks is ,I reslIlt of (:It(~ Illaglilal.ic dili't 'Il'llLiil.Lillll ,llld LItl' jlll)( '('SSI'''; lIl' <t.1I1l'llil)(llil.i'l,al.ion, 

Py roxelle gaGoros (Ire cicvdo[wd lll;lilll,v ill Llw \\'( 'S(.('l"Il p;u t. of t.lll~ galJlnoic 11I<1SS and a\."('~ f(JIlnd as 

fine-grained allclmedillln-graillcd vMiNi!'s oC f',iLIJi>roic 1.0 sltilllllItit.ic l'OlIljlOsitioll, Tltey collsisl', lllaillly of 
plagioclasl's (labrador-byt.()\vllit(~) alld clill()p'yruxl~lw, r'Ll"l~ly S('l'lJlld<lry <llllpilihok-, magndite ('I.e. 

Cleavage and lalliel/ar lwillllillg Wl'!"l ' lllll.il'l'd ill plagioclases, Tjl(~y ,In~ cbssificcl a,s I.lytowltiLc based 
on their microscopic characteristics, 

Pyroxelll~s OCellI' <I S alut.rilllllOrl'hic grilil!s wiLh ['1"1'11111'111 (\(,(,IIITI~Ill:l'S Ill' Illalil.i/at.ioll alllllg t,lw rillls, 
Prisillatic dC'av(lg(~ is ran', TIll'.\' ; III , lI1lll11al twillS ilild SI ' ld()11l ou'ur ;1.S il!dividual n ys L<1l s, Mlltllal 
inclusiollS or l'lagiodasl~ alld )l,Yl"llXI'lll' Illilll~rills Il"ltl 1.1) I.itl' ("(llWlilSioll IkIl, 1.1i(~ CWlJ Illillcrals dl~vclopc:d 
contemporaneously, A clwnJcLt'risl.ic l"t ~ a(.lln : of t.llis Illill(~r;d assl'llJl>lage is t.I1<l.[, it cOllsisl.s ollly of plagio
clase and diallage with 110 visillll' olivine! Pll!Sl ~ IlI'I!, til addit.ioll I.() t,lll! OCClIITCIlCl! of quite fresh gabhro, 

llIctalllOrp\Josl.' of !!Iillerals call I)(~ SI'I~1l ill Lite I.hill sel'l.ioll <IS S;ulsslIri1.izatioll, 'Uralit.izaLioll is quite no
ticeable alld advaJlced ill t.11P cases will'\"( ' pril!wry I>.y I"lJXI 'Ill' (dialbgc) is (:(llllpll:Ll'ly n !plclced by sl'condary 
uralite, 

The all1plliboJes present in t.he rncks an! a result. or t.rall.~l(Jl"JllaLioll or pyrox<:IIl'S, 

.olivine gabbros a.n~ dl'vcloped flj<lillly ill tIle l~<tStl'l"Il parI. of the: g;thlll'~) ic 1l1<lSS, They arc Inedium
grall1ed dark green ro~:ks lIlilllp up of hy l',l)IVJlil".l !, olivill(~, sl~ldulll cli\JupyrlJXl"lle as well a.s sl ~cmidary 
hOI nblrlltil' <lIld sllllc)\"(llllat.l~ 1I1;lglll'i.ll.l ', Olivilll ' 1'11ld,l'lli. is vilri,d"l~ alld ill S(HIIl' p;uts ii, i ,~ T1l0\'l! alllll1da.nt. 
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so t.hal. !!;;,!.>l,rofi J1,1';Ic\(: iul.o t,/O('l.olil,(~s, ",hcrr';ls ill 1.11<' parts IVI l'" 'I(,s:sal"jillldant gJbbros gradell'U' () IYllH~ If; ,. 

int.o pyroxene gahhms wili! oliville. . " '1 '1,' '11'(' 1111'l\·llllll-I'1'(l.ill(,(\ ,111(\ hal'wcl 011 their . . . .' r ' .. I " I I ' ,; 1.1I J(' 1.111 l ~s , ,1<' ll.\' ' Q

OIIVUIC giJ.hhl'OS ,UI~ 0 I.Y/>H.I ), ,1 l )ll~. . ", I'." .. ' ,I ,. hI ros. PI;l p;ioclas('s occm as 
dr'!!;I.'CC of idiomorpltisill I.lre,\' (',lIl he c:1;lssJill'd ;)S PililldlOllllll J: ~1(hl.'"I1(,( ,~.l ~ '11(' isollIet.ric ill sllape. 
fairl" fresh minl:rals and ('OIlll'l'is(' I'.\J(' (\OlllJllil.]JI. rock lIt;I SS . . 1 l.l.bl()(!.ISC t,ll,lIl1S ( ~.' I', .11'11,'1('(',1 'I ;\ost. 

.1 I . , . I . III' (' ('·l\"I!-'.l' IS 11(1. ( " '. l\ ,j:)iilll;,g(' OCClHS ilS ;t\ol.riolllllrphil'. i"dividll;1 grililis. \V I(lSI' Pl'ISI 1.1 .. , .' ~<, .' " '. 'hirl COlllIlI011 

('ollllnonly thcy arc i11<lividlla' grains illI(\ ;1.1(', S"'l.\O~1I :()III~~ ,:I~V\II~',~:~1~1/ i~:vIII\I~;C ~~::~!:::~a::t. ~liv~le gahlm) 
mineml occllrring ill vanalJlc (jU(WI.!l.li:S III LIll . WI'. ' so 11 (" . l.. I f l'ville in which 
grades into troctulit,e. There ;lIT cnses of illcrl';ISCr! conl.eul, of pyroXf'lle <\1, t. lC expense 0 0 I . 

th 'oel' chan[';es to pyroxene ga.bbro. . . 'bl .. ." 
e I ,. .' , . 1'(. frll'lllS which 'lTP n-lal.ivl'ly fn's\! with occil.~lol\a.1 VISI e tld,nsgrcs01 VIllC Krams occur a" XClloniOrp II . . " , . . , . I.t I ) 

sinn 1;(: serp(,Tltill(~. {(ely pll i I.e riJ[ls wii.ll "Ieodl roic n'dd isl.1 ~ IYP,crS.I.h{'I:(', or, \1i":~\;:~~'i;,~()lt~;~t~ . ~;:~~!;~~I~r~:ell~i~lJ 
ca.n occasionally be sec" ilH)luJ(1 OhVIlll' gr;IIII~. OI!vlI[(' fil '\,lllS leCOllII Sllld l, . '. ,) , . .' brown or 

· j. 1Jeuig mor " '"actmo. III, . C "OlnllIOll.,Fl"Irtm('d, ' ' . olivine gahlll'os SOlllr.t.lllles conl.alll hlOtlt.e as "ell ,1S 

green lJornblende. '. . c. 'shllizatioll that
The dialla.~e and plagioc\;l~l' relatiollship is all cVIClcllCC of t.lJe cO!lt.cmpOlaneolls I) ,L .,,' 

t.ook placr "rt.m olivilH' Cl'ysl.alli,,;].tirlll. .. TI 

Troctolites occur as red grey rocks aloJig wiLh oli vil~e gabbros as.", t.yplca.! t.r~ct.ollt.1' s~ructu~e~cas;~~~~e 
composed of olivine, subordinate serpelltinc, rarely c:lJllopyroxelle ,wd Illagllet!te. Troctoltte y 

grades int.o melanot.roctolite. . I ·tI t. _ 
. Ult.rabasics arc present a.s Lectonically for('ecllll"~'SCS along falllt strtlc:.ures or OCClll a ongl,vl ITIloc, 

They. arc pwscut as scrpClll,JlIIZed.. 11\1111.('5, itllli>I"u )(l ]'.,I~.((I .' lotltes., c.:as well Ie)tolit.es. I' Pc! li , . as wehr Ites. 

are made up of hornblende, serpcnl.ilw, act..illolit, olivinc il.n(~ accessory \llagnctl~c. " r inate 

\Vcllllit.c is predOlllin(),lIt.ly IJ1adc IIp o[ ~crpentllll7.ed O!JVllIC, sC'lpentllle, dlall<lge \\ Itl!. sullo d 


llIilll'riLis SlIell , loS alllp"iholc,·l>.\'jll:r~l.iJ('"r~, ddoriU', jll;l~i()r:las(" Ilvarowil.e alld largp qllallt.Jt.Ie~ of lllil.g

ndil.c. .. I I (I lost
Dlie 1.0 s(:rpellt.illi7.atioll of [('ITOlllilgllf 'si;lI\ llIinl'lills, I.IIC plilll;I!Y COllljlOSlt.IOll la~ a 11108, JeCll " 

The remaining unchangp-d minerals ,m~ lillked ill a typica.lly scrpclll.ll1e nc:... .. 

Olivine gro.ins are charac(.cri7.ed by a.lol.riornorphic shapes (of 1 Illm III sl:-e) ~elllg tot.ally serpenttnlzed 
in numerous magnet.itc veins t.hat. cOlllprise I.Ite prevailing rock lI!ass. Thill nms made lip of randomly 
arrangf:d finc cryst.als of diallagr. ;\ltd 'l.I11phiilole cOllq>rising spccific ccphclitr st.ruct.lI!'e are also noticeable. 

Tlw thin section exhiL)its Willie! olivine graills lcl;l.ted 1.0 I.hc di;dlage that me e!Llter prescllt or enclosed 
ill it.. The rOllnd shape;, arc rcl;l.tcd /'.() t.he 1IJ<I.glll<1l.ic hisl.ory. Dlle (,0 their conspicuolls transformatIOn to 
serpellt.inc the rCm'1.illillg fl'(~sh oliville Ijraills ale cil;1I'ild.cli"ecl by prollOllllccd high relief. . .. 

Diallage is less COIlllllOlI l.llil,11 oliville aud ocellI'S a.s Luge illtiiviilll;t! grains always elic!08111g oltvJlle 
graills. Pri:;rnal.ic cleaVill';C, which is dlil.r;u:l.crisl.i(' of I.hclI\ , is slif.',\tt.ly exhibit.ed ill pyroxell:~ gralllf;. 

Rhombic pyroxene (hypcrstlwne), which is ill gellcl.ic relM.ionslJip 1'.0 diall<lge, can sometlliles l>c found 
in association wit.h it. 

Primary amphibole is present. a.s itct.inolil:e occurring as fan-like aggregat.es or small flakes roulld olivine 
grains. 

Secondary fibrous amphibole always oecms ;dong dialla.gc rilllS. Chlorite is foulld as large accumula
tions and is characterized by indigo blue interference colour. 

Plagioelases belonging t.o the bytownit.e grollP are either rilrc or al>sent in the rock. Uvarowite occurs as 
small green grains especially in amphibolic accmnlliatiolls, but like il.llIpbiboles) chlorite and plilgioelases
it is Inss common in t.he rock. 

Ma.gnetit.c grains <lIe illdlld('(\ ill ()livi1!(~ lIlillcri"~ "eillg, 110 dOllill., I.he prodllCI. of prillli1.ry Illilgrnatic 
crystallization, not the secondary which would develop due to olivine serpent.inization. In actual fact) the 
magnet.ite veinlets define the manner of Iii t.er serpentinization. 

Amphibolic gabbro OCCurs due to thf~ general proce:)s of amphibolization of pyroxene and olivine 
gabbros with clear tendency of increase ill the process of iunphibolizatioll starting from the upper levels 
of the complex. Amphibolic gabbros are onen heavily t.ect.ouized to fractured. TIley are composed of 
Zonal' plagioclases, their central parts being made up of basic bytownite and the rims being more acid and 
composed of andesine. Quartz occms in heavily tect.(l!1ized kinds where gabbros grade into quartzdiorite. 
In addition to plagioclases, the ga.bbros abo contain amphibole (hornl>lende) as well as variable quantities 
of clinopyroxene, lIlngnetitc, spltellc, f}1\i1l't.z, hiotit.e, epidot.e, zoisit.e anri chlorite. 

Vein rocks occur in different levels ill LiLC gitbbroic mass. They are found as gabbropegmatites, 
basalts, aplites, gra.nite porphyry and quarl.'l.dioritcs. Aplit.es arc cOluposed of quartz, andesine, biotite 
and secondary epidote, zoisite, magnetite as well tiS accessorv apatite and albite. Graniteporphyries 
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are made up of albite-oligoclase, quartz, magllet.ite, epidote, hornblende, chlorite and apatite, whereas 
gabbropegrnatites are made up of labrador, clinopyroxenc, hornblende, chlorite and epidote. Basalts are 
made up of labrador-andesine, clinopyroxene, epidote, chlorite, hornblende, clinozoisite, seldom calcite 
and sulphides. 

A vein cOlllpll'x uu;urs ill t.he (·oul.ad. p(lJ"t.~ of t.11C f~;d)l)roic: fonllaf.ioII ilIld the, formation of m;lssive 
basalts as it well developed 200 1.0 300 (1IIilXil111I111 [jon) IIldns :t.OIH; Ula.de up (Jr basalt.-dolerite dilws aIld 
segmented gabbro masses. The IIlil1l,ralogical COlllposit.ioll is similar t.o t.lle massive basalts and gabbr-oie 
mass. 

Massive basalt.s are found ill tlt(~ central amI (~ ast.erll port.i.olls of t.h(! opltioltite complex. They arc 
present as fine-grained ophiolite and il1tersertal compo::;it.ioll wit.h occa.sional occurrences of entire recrys
tallization of the glass groulldmass. Tltry arc "ltcrated rocb ill which feldspars aTe heavily albitized. Ba
sic plagioclases occur as relic kinds (lahrador-bytownite), wh(~reas albite- oligoclase-andesine a.re present 
as plagioclases. Fernic minerals as COIllHI as illlgitc, homblcllde, secolldary chlorite, epidote, magnetite, 
apatite. 

Serpentinized pillow basalts occm llllilltClTuplcdly across the massive ba.')alts. Pillow shapes of va.riable 
sizes: sometimes reaching 2 llleters ill size, arc heavily spilitizcd basalLs with pronouncrcl albit.i:tation, 
ampliibolitizatiol1 , epidoti:tat.ioll (llld :t. (~()lit , i", <ll.ioll. They ,U'( ' uf typic;t\ <llflygdaloidal strtlcturc made up 
of plagioclas('s (albiLc-oligodas('), augil.l!, glilS.'i 111;)SS , illllpllii>olcs, ddolil.t~, ('!lid()I.(~, clilcit.c, lIl;tglwl.il.e, 
zeolites anu ti talli teo 

Spilite-keratophyre level occurs ill the top lllOst portiolls of the fonllation of l);lsaltic pillow lavas. 
It is present as a concentration of dikes and outpourings of 1((-~ra.tophytC massrs, quartzkeratophyres, 
rhyolites and seldom a.ndesites whicli form keratophyre level together with spilitizecl basalts. These acid 
differentiates occur as pink t.o red, grey-greell Lo grt~y-wbil.e rocks with l!lino porphyritic Lo porphyritic 
structure composed of altemted fddspatic 1ll;\S:; lVit.1! lI;lics of plagioclas(; (oligoelas(~-albitc), K-feldspar, 
also chlorite, quartz, epidote, seldolll cryst.als of hOlllbklldc: cldoriti:ted biotite and calcite. 

All petrologic nlembers in the ophiolit.c; COlllpk:.x with n;lal·.ivdy small degn~(: of a.ltera.tion have bc(~n 
investigated in terms of their chemist.ry. The pn.;~( ~ llt st\ldy of llIillmals illclllded plagioclases, olivines, 
pyroxenes, amphiboles, serpl'lltill(;S, l\l<lgllcl.it.t's iliid clll"()I/lil.(~. 
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