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JJ . Baciu en - reo:10ell~eCKLfe o6cmaNOflKll .·1/Cma:I.IOceNN OcO npomoaa (l CmpaNihtCaHCKO-CaKapCKOM 
pailonr. (/Ozo-Bocmo'IHCIJI S ru zapun) . C rpaH JVK a HcKo-Ca Ka p cK HH p a iio H ll B.~l!eTcn tJ a CTt..JO BOCTO'lHoli 
oyJIKauo· HHTP Y3HBHOJI o6.1 acTH Cp el\u c r o p c l<O f! 30 Hbi. OH npHHa,!\Jie)I{HT K s epxHeMe.10BOH MarMaTH'lec­
KOH 1\)Te, KOTOpiH! 3apoi\HJi acb H c¢o pMHposa.,acb Ha reoll,HHaMH'leCKOM <jJoBe aKTHBHOH oKpaHHbl Mil· 
3HifcKOH nJiaT<jJOpMbl (5JM60.'ICKO·D )'pf3CCKHH pai'J OH) I! ,!\BYX 3K30TH'IeCKHX aKKpeUHOHHbiX 6o10KOB -
CTpaH)l)l{a·CaKapcKoro 11 BocTO'!Ho- C!>paKHHCKo r o . AKKp enuoHHble 6 JI OKH -no tJaCTII Ko,Ma)I{HOH 
CHCTeMhl, CTaH OBJieHHe KOTOpOH np OliC XOJHI-10 8 BepXIle iOpCKOe·HJ!)I{HeMe.~OBOe BpeMl! . 

Cp e)lHeropcK a ll MarM a TH'IeCK aSI Jiy r a COCTOHT H3 <jJJI HilleBbiX TpOrOB H 331\YfOBbJX piJ(j:lToreHHbiX 
6acceHHOB (l.JepHOe MOpe). C MeTaJIJI OfeHH'leCK Of! TO'IKH 3peHHJ! ee CaMaS! Ba)I{HaSI XapaKTepHCTHKa-
3TO oepxHeMeJIOBOH MarMaTH 3M " cro cp a BHHTC.,biiO xop o wo coxpaHeHBble oyJI KaHO·HHTPY31!BHb!e an­
napaThl ueHTpaJihHoro THna . BocTO'lHo-CpeJ\H eropcK a l! s y .,KaHO·HHTpy3HBH an o6.,acTb BbJ)leJIHeTcn 
HaH60.'Iee HH'IeHCHBHblM , HaH60Jiee OCHOBHbiM (THHH4HO 6 a33JibTOBbl M C illHpOKOM ,lH a naJOHOM )lH<jJ<jJe· 
peHUH3UHH) H HaH60Jiee Bb!COKOKaJIHeBbiM M3fM3TH3MOM . Ero 3BOJIIOUHJ! H Te~mopaJibHO-JiaTepaJibHall 
30H3JibHOCTb (IOr-ceBep) XapaKTepH a ll.Jill 3peJihJX OCTpOBHblX ,ayr. 

L'!aBHOe MeTaJIJioreHHtJecKoe 3Ha 4eHHe HMeJOT pa 3JIOMbl C•leJ\)' JOW.HX rpynn : cy63KBaTopHaJibl!OH 
(90 - 120°) , KOCOH (30-40°) H c y 6MepHAHOHaJibHOH (170-!90°). 

8 COOTBeTCTBHH C HX reo,AHH3MH4eCKOi'J 06CTaHOBKOH BbJ,Ae.~eH bl AO a K!<peUHOHHble (:>K30TH4eCKHe), 
aKKpeuHOHHbJe H uocTaKKpeUHOHI!bJe PYJ\HbJe MecTopO)I{J\eHHl!. oOJibillHfJCTBO J\OaKKpetlHOHHblX MecTo· 
pO)I{J\eHHli OTHOCHTCH K CTpaTH<jJOpMHOMY CHI!felleTH'leCKOMY THny . BMeCTe C BMew,aJOW,HMH HX reOKOM· 
nJieKC3MH OHH HCnbiTaJIH )lHCJIOKaUHOHHbiH MeT3MOp<jJH3M . Cpe,AH HHX 6o.'lee cyiUeCTBeHHbl )l{eJie30·nO· 
JIHMeTaJIJIH4eCKHe MecTopO)I{JleHHH . Hx nporH 03HaH OlleH I< a P.e 11a eT nepcneKTHB. 

AKKpeHHOHHble MecTopo)l{,'le HHH IJ eMHoro<!Hc .'!eHHble u co c.'l a 6 o ii nepcneKTHBHOCTbJO . 
Ba)I{HOe 3Ha'leHHe HMeeT nocTaKKpeUHOHHaS! MeTaJIJIOreHHS! . n o B03pacTy Bbl,AeJIHIOTCH MeCTOpO)i{· 

)leHHS! .llBYX rpynll : llepXHeMeJIOBOH H n03)lHeTpeTJ-!4HO ~I . BepxHeMe.'IOB ble MCCTOpO)I{J\eHHH OTHOCHTCSI K 
npoKCHMaJibHmJy THny H CBSI3aH bJ c o sceMH 3Ta naMH 3B0,1JOUHH BYJI J<auo·H HTPY3HBHbiX CTPYKTyp. 
£lpe,!lCTaBJieHbl: aHTeM a rMaTH'IeCKHe MeCTOpO)l<,lle H Jo: H (M r: ·CKapHbl C MarHeTHTOM) , HHTpaM!tfMaTH'leC· 
KHe ()l{eJie3oHOCil~>Ie ± V • H Ti-co,!lep)l{aW,He ra66po) H nocTMarMaTH4ecKHe (Me.!lHble - BI<panJieHHoro 
THna ± Mo, W; Me!lHO· JoJioToco.nep)l{a iUHe no.1HMeTaJIJIH'IeCKHe )I{H.'Ibl H cKapHbl" T . Jl.). Bee 3TH MeCTO­
po)l{)leHHH xopowo H3YtJeHbl " ,AaBHO 3KCnJiyaTiipyioTcH . Hx nporHo3 CHJibHO orpaHH•JeH . 

D03,AHeTpeTH'lHble opy.neHeHHH OTHOCHTCS! K ,!lliCTaJibHO~!Y Te.'l eTepMa.~bHOMY THny. ~TO HH3KO• 
TeMnepaTypHble cypbMHH0·30JIOTble·rtO.'IH~IeTaJIJIH4eCKIIe )I{H.%1 H U\O KBepKli (') . 0HH CJia(';o H3ytJeHbl 
H HBJIS!KliCH nepcneKTHBHb!MH . K nepcneKTHBHbiM ¢opMatiHS!M MO)f(HO npH'lHCJIHTh " poccwnll 30JIOTa 
B nJIHO· 'IeTBepTH'lHbiX II CeHOMaH- ~ypOi!CKf:X OCa)lO'Id hiX llOpO,AaX. 

Abstract. Strandza-Sakar covers the eastern part of the Srednog orie zone and is f ormed like a 
Late Cretaceous magmatic arc over g eod y namic background , represented by the active margin of the 
Moesian Platform (Yamboi-Burgas reg i o n) a nd by two exotic accretion blocks - the Stra ndza-Sakar 
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and the East Thracia ones. The la tter represent a collage sys tem bu ill in the pe riod of the La te Juras­
s ic - Early Cretaceou s. 

The Srcdnogorie magmatic arc i ncludes flysch t roug hs and hack-a rc rift basins (t he Bl ack Sea). 
However , the most outsta nd ing phenomenon in metallogenic aspect is the La te Cretaceous mag ma ti sm, 
which have formed rel a tivel y well preserved central typ e volcano-intrusive s tructures. The Eastern 
Srednogorie volcano-intrusive llrea is di s ting ui shed for the mos t intensive, bas ic (typically basalt 
with wide differenti a ti on) and hi ghes t po t ass ium alcal ine magmatism with evolu tion an d spaci al ­
temporary lateral (S-N) zonality characteristic for the mature isla nd arcs . 

Subequa tori a l (90°-120°) , oblique (30°-40c) and su brnerid ian (170'' -190°) more signi fic an t fault 
systems could be s ubd ivided . 

The ore deposits are divid ed into preaccretion (exo ti c). accretion and pos taccretion depend ing 
on the se tting. Mos t of the preaccretion deposits, which haYe und <'rgone di slocation meta morphi sm 
together with the ern bedding geocomplexes, are s tra ti form e and synge netic. The iron-pol yrne tal 
ore minera lisa tions with insignificant an d low probability prediction assessmen t are more import ant. 

The accretion deposits are no t numerous and are a lso with low probability predicti on assess­
ment. 

The postaccretion metall ogeny is more important and s ignificant. It includes two age g roup s: 
Late Cretaceous and Late Terti ar y . The Late Cretaceo us deposits are of proxyma te t ype . con nected 
with the volcano-intrus ive centres of the magmatic arc. The ore mi nerali sa tion s occur during all sta­
ges of centres' evolution: an ternagrn a tic (Mg-scarns with mag netit e), interm agma tic (iron-hearing 
±V- , Ti-gabbro) and postmagmatic (p orp hyr y-copper ± Mo, W , copper-gold-p ol ymeta l veins an d 

scarn s), e tc . The above mentioned ore minerali sa ti ons are well s tudied an d at advanced st age of ex-
ploitation . The prediction here is s trong ly Iimi ted. The Lat e Terti ar y ore mineralisations have di stal, 
teletherrnal character and arc represen t ed by low temp erat ure anthim ony-gold-polyrnet a l veins a nd 
stockwerkes (?) which arc poorly ~tudied and 11·i th hi gh perspect iv es. The go! d- bcari ng a! I uvi a l placer. 
like the r ecent (Plio-Qua ternar y) , as well as th e old (Cenoman ian -Turo ni an) formations could be re ­
ferred to th e perspective ones . 

Introduc-tion 

Various branches of geological sciences , some related sciences (like geophysics), as well 
as some universal sciences (mathematics- probability and statistics, etc.) compose 
the complex, diverse and various scale process of metallogenic prediction. Attempts 
for independent application of some physico-mathematical methods have been done, 
proving thus their incorrectness or failing in solving of metallogenic prediction problems. 
Another quite frequent mistake is being done when defining the perspectives of larger 
or smaller areas, ore fields or separate deposits, using only metallogenic indicators data 
(i. e., geophysical and geochemical anomalies) without cogni ting and reading the me­
tallogenic factors values or, to be more precise, the values of the metallogenic geolo­
gical objects- metallotects . Unfortunately, this approach is widely used in practice 
by most of our research- and mine-producing organisations. 

This paper concerns a region in Southeastern Bulgaria, distinguished for high deg­
ree of being studied, but still without solved geological and metallogenic problems . The 
paper studies generally the geological settings of prediction in order to elucidate some 
new geological approaches of prediction of more important ore and industrial mineral 
resources in Strandza-Sakar. 1 

Geological framework 

Strandza-Sakar is considered as the eastern part of the Srednogorie zone (Eastern Sred­
nogorie) with own specific geological and metallogenic features in comparison with 
the other two parts- the Central and Western ones. The three-part division of the 
Srednogorie zone has been well grounded by Stanish eva-Vas s i I e v a (1980) 
using geodynamics and magmati sm during the Late Cretaceous, the most important 

1 Thi s study has been accomplished with the financi a l support of the Ministry of Sciences and 
Higher Education , contr. Nr . 617 and NZ-6/91. 
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period of zone formation . The general geological structure could be referred to in the 
same respect. 

The Srednogorie zone had been built up from the beginning of the Late Cretaceous 
as a magmatic arc (B o c c a I e t t i et al., 1974, 1978; H s u et al., 1977; N a­
chev, 1978; HalleB, 1980; Stanisheva-Vassileva, 1980; 5IHeB& 
5 ax He B a, 1980; B a c 11 JI e B, 1982 and others) over strongly deformed margin of 
the Moesian Platform, along which several accretion exotic blocks have been collided 
during the Early Cretaceous: Serbian-Macedonian, Western Rhodope, Eastern Rhodope, 
Central Srednogorie, Sakar-Strandza and Eastern Thracian (B a c 11 JI e B, 1989; B a­
c H Jl e B & C T a H K 0 B, 1991) . 

Larger part of the accretion collage includes the famous Rhodope massif and its 
so-called fragments. The difference i!l the interpretation is that the Rhodope massif 
is not separated in parts, vice versa, it is integrated by defined exotic blocks of different 
specific features in compound and structure. Thus, along the edge of the Moesian Plat­
form a tectonic-stratigraphic system has been formed with the participation of diffe­
rent autochtonous and alochtonous elements in compound and unclarified relations. 

The Srednogorie magmatic arc arises under this conditions during the Late Creta­
ceous. Later, in Tertiary, it was moved to the north according to the general trend of 
advanced collision processes in the northern branch of the Alpine orogene. Thus parts 
of the magmatic arc, and especially the bark-arc ones, are overthrusted over the plat­
form edge, participating in the bui I ding of the famous overthrust-overlap Late Alpine 
belt, generally identified with the Stara Planina mountain-range (B o c c a I e t t i 
et al., 1974; 5o H q e B, 1940, 1986). This comparatively late process complicates 
further the structure of the Srednogorie zone and erases quite a lot of her features as 
magmatic arc, especially in the Central parts. The collision in the Eastern part of the 
Srednogorie zone is not so strongly expressed and the magmatic arc remains with more 
preserved elements (i. e., volcanic-intrusives tructures). Probably, the Black Sea back­
arc rift is responsible for this phenomenon, performing the part of a buffer to the north­
vergent Late Cretaceous and mostly Post Cretaceous pressure and collision due to its 
stretching powers (Stanish e v a-Vas s i I eva, 1980). 

The three-part division of the Srednogorie zone over the above listed geodynamic 
background is displayed as follows: a) the Western Srednogorie is formed exclusively 
over the Moesian Platform; b) the Central Srednogorie- over the homonymous accre­
tion block; c) the Eastern Srednogorie covers parts of two accretion blocks - Strandza­
Sakar and East Thracian ones, as well as parts of the active margin of the Moesian Plat­
form; the westernmost end of the Black Sea rift is also established here (Fig. 1). 

Morphogeographic, accretion blocks in the Eastern Srednogorie correspond to the 
Strandza-Sakar region, while the active margin of the Moesian Platform- and the 
West Black Sea rift to the Yamboi-Burgas region. The so outlined regions in Eastern 
Srednogorie have a structural d~finition in the Post-Cretaceous plan mostly, besides 
the morphogeographic one. They are known as Strandza-Sakar anticlinorium and Yam­
boi-Burgas synclinorium respectively, and have their own specific metallogenic charac­
ter which represents them as definite structural-metallogenic units (regions). 

A major feature of the accretion blocks (Strandza-Sakar and Eastern Thracian) 
is their exotics in relation not only to the Moesian Platform, but between themselves. 
This is displayed by the features of some geological complexes of the Pre-Late Creta­
~eous. :Vhich have probably arised at different places . The recent relation of the blocks 
IS considered to have occurred in the Late Jurassic- Early Cretaceous -a period of 
active t~ctonic activity (Austrian orogenesis), when the complicated collage system has 
been bu!lt along the edge of the Moesian Platform. Early Cretaceous sediments here 
have not been established until now, while the Late Cretaceous magmatic arc fossilises 
the collage and Cimmerian-Austrian structures. 

The Strandza-Sakar block is I imi ted from north by the so-called North Strandza 
fault (5o H q e B 11 )lp., 1969) which could represent the colli sion zone with the edge of 
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the Moesian Platform. A part of the southern boundary is considered to pass along the 
Marica fault. The other part (on Turki sh territory) is covered by the young Odrin dep­
ression. The southern boundary representing the so-called Zvezdec fault (S a v o v, 
1962) divides the Strandza-Sakar block from the neighbouring East Thracian block. 
To the west the Sazliski-Tvardica fault (Ned j a I k o v, 1983; B o H 11 e s, 1986) 
have the same role dividing the Strandza-Sakar block from the Central Srednogorie 
block. 

The specific geological phenomena of the Strandza-Sakar block are represented by 
various metamorphic and magmic complexes, as well as by some pre-accretion ore for­
mations. The exotic metacomplexes could be divided in two groups differing by degree 
of metamorphism (high to medium and low) and protogenesis. 

The high- to middle-metamorphic complexes are considered as the relatively oldest 
-Precambrian (Prerhodopian or OgrazhdenianSupergroup, Precambrian ... , 1988): 

a) Boturchenska (Sakar) group composed of amphibolites, muscovite to two-mica 
gneiss-schists and schists, leptini tes, graphitic quartzites and metaconglomera­
tes. The last complexes in the Mladinova and Konstantinova formations (lllu­
JI H <Po sa & ill H JI H <Po s, 1986) represent a specific and to a certain ex­
tent an exotic element of the section. 

b) Strazetska (Juruklenska) group composed of porphyroblast gneiss and granite­
gneiss, leptinites, amphibolites, gneiss-schists, migmatised gneiss. 

The specific Lesovo orthometamorphites (Precambrian ... , 1988; KaMe HoB 
et al., 1986) pertain to the Strandza-Sakar exotic Precambrian, among which meta­
aplites and aplitoid metagranites, normal and porphyroid metagranite, metagranodio­
rites and metaquartzites are distinguished. The metamorphosed dioritic dykes and sills 
are concentrated in a strip with almost equatorial spreading between Simeonovgrad and 
Radovec, along the southern side of the Sakar (K o )K y x a p o B a & K o )K y x a -
·p o B, 1974) pertain to them. The massive of metagabbro (gabbroamphibolites) at 
the village of Zheljazkovo in Strandza (KaMe H o s, 1976) could also be referred here. 

The other group of slight metamorphic, as well as specific complexes, includes the 
so-called Sakar type of Triassic which exotic nature was explained by 4 aT a JI o s 
(1985~o 2 ). The specific Sakar type of Triassic could be treated as a common complex 
together with the Late Paleosoic slightly metamorphic sediments found in the Sveti 
Iliya Highl ands and elsewhere in Strandza. Thi s complex as a whole (Triassic&Late 

+- Fig. !. Some genera l structural -geolog ical fe atures of the Eastern Srednogorie (Strandzii-Sakar) in 
the background of block-accretion tectonics 
1- Moesian Platform; 2- Western Bl ack Sea (back-arc) rift. Exotic block-accretion collage system; 
3- Central Srednogorie block ; 4- Eastern Hhodope block ; 5- Strandza-Sakar block; 6- Eas­
tern Thracia block; 7- fault (a) and thrust (b) faults; the thicker lines display the borders between 
the exotic accretion blocks; more important ones: SB- Subbalkan fault; NS- North Strandza 
fault; M- Marica fault; Z- Zvezdcc fault: ST- Sazliika and Tvardica faults; SK- Stephan 
Karadzovo fault; K- Krumovo fault; T- Tundza fault. Exotic geocomplexes in the Strandza­
Sak.ar block : 8- Bolurca (Sakar) group - amphybolites, muscovites to !:Jimica gneiss·schists and 
schtsts, leptinites, graphite-bearing quartzites and metaconglomerates (according to Ill H JI Sl <t> o B a 
~ Ill H JI ll <t> o s, 1986); 9- Lesovo orthometamorphites- metaaplites and applitoidic metagra­
mtes, normal and porphyroid metagranites, metagranodiorites and metaq uartzites (according to I( a­
Me HoB et. al., 1986); 10- area of distribution of dykes and sils from metamorphosed dioritic 
porphyrites (according to I( o >K y x a p o sa & I( o >K y x a p o B, 1974); 11- Sakar granite 
"b~tholi~he"; 12- Zhelyazkovo metagabbro (gabbroamphybolites); 13- Dervent carbonate phylli­
to~d schts~s (~arty Paleosoic) (according to Chat a I o v , 1988) ; 14- Yambol group (Lower Paleo­
zotc-;- Tn~sstc?) -continental-clastic metasedi ments (metaconglomerates , metasandstones, meta­
aleuntes w~th .metaquartzporphyritic lavas and tuffs (according to 4 aT a JI o B, 19851) ; 15- Sakar 
type. of Tnasstc- rnelaconglornerates, mctasa11dstones, silicate crystalline schists and marbles (ac­
co~dtn~ to 4 aT a JI o B, 19852) . Exotic geocomp le xes in E :1st Thraci a block: 16- Strandza type of 
Tnasstc - metapsamitcs, metaaleurites, mebpellites, phyllitoid mica-carbonate schists, diabase­
keratophyre metavolcanites, recrystallised limestones and marbles (according to 4 aT a JI o a, 1990) 
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Paleozoic) includes mostly terrigenous (to coarse clastic) materials with uncons tant 
presence of clayey or carbonate components - metaconglomerates , metasands tones , 
metasiltstones, micacarbonate schi sts , etc . The availability of stronger metamorphosed 
rocks like mica schi s ts with porphyroblasts of biotite, garnet and staurolite, marbles 
and amphibolites is observed . Quartz-porphyries and garnet-porphyries participate 
in the section (He .ll. H n K o B, 1964; 4 aT an o B, 1961). These magmatites are dif­
ferent from the Late Paleozoi c bimodal magmati sm known in the Moesian Platform and 
its active margin. 

Some incompletel y defined complexes of the Early Paleozoic(?) are established in 
the Strandza-Sakar block. Some of them are related with the known diabase-phylitoid 
formation in the Balkanides , others (like Kavashki metavolcanites, carbonate-ph yli­
toid schist s in the area of the Dervent village) remain endemic (local) . 

Representatives of the so-called "South Bulgarian granites" are comparativel y wide­
ly di stributed in the Strandza-Sakar block . The Sakar batholithe, which is cons idered 
a specific exotic phenomenon ·with its Kaledonian age (Jl H noB, 1990), is better s tu­
died. This is the most alkaline variety in the group of the South Bulgarian granites 
in petrochemical aspect, and is the closest to the subal kal ine granites and leucograni tes 
with K>Na . Another characteristic feature is also the low initial ratio 87sr I 86sr ::. 
0,70279, which is the reason for the mantle origin of the primary magma to be assumed 
(Jl 11 Jl o B, 1990). This feature is not typical of granitoides formed in orogenic areas 
(anatect granites) where the Sakar batholithe is "secondaril y" found now. This proves 
once again its exotic nature. 

The East Thracia Block to the north and to the eas t is I imi ted by the North Strand­
za fault (including the Bosna fault). It is in complicated spacial relations with the 
Strandza-Sakar block to the west. The Zvezdec fault serves as a partial di v ision here. 
It passes in the Turkish territory to the south, bordering with the StrandZa-Sakar block 
or covered by the young Odrin depression . The most typical and specific complex in 
the East Thracian block is the so-called "Strandza type Triassic" (4 aT an o B, 1986). 
Probably a wider age range s hould be assumed to include a part of the Late Paleozoic(?). 

The Strandza type Triass ic is alochtonous complex which "co-exists" in complica­
ted relations with small or larger terrains covered by the so-called "Sub-balkanide type 
Triassic" and Jurassic, which pertain to the south margin of the Moesian Platform and 
are in autochtonous position (C h a t a I o v, 1988). The Strandza t y pe of Triassic 
is characterised by numerous and various in composition rock complexes in the pelagic 
marine facies mostl y , in contras t to the Sakar type of Triassic . These complexes are af­
fected al so by relati vel y weak but general epizonal dislocation metamorphism - they 
are represented by metapsami tes, meta-a1eurites, metapelites, phyllites, mica -car­
bonate schi s ts , metavolcanites , diabase-keratophyres, recrystalised limestones and 
marbles. 

A half of the Bulgarian territory (north) is covered by the Moesian Platform . Its 
formation and development comprises the whole Phanerozoic. Meanwhile, the Paleo­
zoic geodynamics (structures, sediment settings, magmatism, metallogen y , etc.) are 
not enough distinct, especially the Early Paleozoic ones, due to either entire cover, or 
superimposing of later Alpine processes . The introduction of the definition for the Al­
pine active margin of the Moesian Platform (Vas s i I e f f & Vas s i I e v a, 1981) 
proved to be useful, and further on it was favourabl y accepted (Bo y an o v et al., 
1989; na60BCKH H JJ.p ., 1989) . 

In fact , the Alpine acti vation of the Moesian Platform margin took place at the 
end of the Jurassic and at the beginning of the Late Cretaceous. Previousl y the Moe­
sian margin could be cons idered as passive with characteri stic carbonate-terrigenous 
shelf facies during the whole Triassi c and the Early-Middle Jurassic. The complexes are 
almost without magmati sm with epicontinental sediment ore formations (i. e . , iron­
bearing Jurass ic, El sas and Lotaring ia t y pe) . 

At the end of or after the pass ive period (Late Jurass ic - Earl y Cretaceous) traces 
of activation are observed along the platform 's edge, represented by the so-called 

8 



Nisch-Trojan (back-arc?) flysch trough (N ache v, 1982, 1989). Probably other fea­
tures of Early Alpine activation within the southern margin of the Moesian Platform 
also exist, distinguished by metamorphic, magmatic and metallogenic processes, which 
are not established and described well yet. However, the end of. this Early Alpine ac­
tivation is undeniable. expressed by the following : 

I. The South Bulgaria represents an orogenic shore during the Early Cretaceous. 
2. Accretion exotic blocks which build the Rhodope integrated massif are collided 

along the Moesian Platform margin. Their accretion has probably finished at 
the end of the Jurassic (or Early Cretaceous) with the formation of the so-called 
"Cimmerian orogene" or "Orogenic collage under collision conditions" (Sen -
g 6 r, 1985, 1987; Chat a I o v , 1988) . This definition will remain provi­
sorily until sufficient distinct features (including compositional) of orogenic 
processes during the Late Jurassic and Early Cretaceous are established. 

Discovering such features is most successful in the Strandza-Sakar region. The 
availability here of the Late Jurassic with development of flysch facies is contestable 
(4 aT a JJ o B, 1985~) . However, the increased heat-mass-flow and the dynamothermal 
metamorphism (5IHHWeBCKH, 1946, 1947; Dimitro\,1956, 1958, 1959; 
4 aT a JJ o B, 1990) have been beyond doubt for quite long. Different mineral and 
metallogenic neoformations aged by K-Ar method in the interval of 90-167 Ma, avera­
gely 130 Ma are connected in it. 

The Moesian Platform margin, including the collage system activates again at the 
beginning of the Late Cretaceous, forming a typical and well defined magmatic arc, 
flysch troughs and back-arc rift basins. The Late Cretaceous Srednogorie magmatic 
(volcanic-intrusive) arc or the so-called Srednogorie zone in Bulgaria represents only 
the beginning of a magmatic arc development lasting until end of Miocene, as compared 
with the rest segments of the Eurasian belt. The Srednogorie magmatic arc is undoubt­
fully postaccretion (in relation to the "Cimmerian orogene") phenomenon, because its 
magmatites cut and metamorphose the Pre- and Early Alpine complexes of the accre­
tion blocks. Thus the collage of the latter should have occurred not later than during 
the Early Cretaceous . 

The appearance of the Srednogorie magmatic arc has been caused by subduction 
processes related with the Tethys or more specificly with the Vardar microocean. The 
north orientation of the subduction zone is proved by the petrochemical zonality and 
by the position of the typomorphic porphyry-copper and massive copper-pyritic depo­
sits (Vas s i I e f f & S tan ish e v a-Vas s i I e v a, 1988, 1991). 

The East Srednogorie volcano-intrusive area (ESVIA) including the Strandza­
Sakar is characterised by the thinnest crust (27-30 km) and the most intensive positive 
gravitation anomalies. The ESVIA occupies extremely to the Black Sea position of the 
longitudinal petrochemical zonality of the Srednogorie magmatic arc and so it is dis­
tingui~hed for its most intensive, most basic (typically basalt with wide petrochemical 
evolution) and highest potassium alkaline magmatism (C T a H. H weB a- B a c H­
JJ e B a, 1989). 

Fou~ magmatic regions with different petrochemical, fad a! and regional features of 
ma~matism are subdivided in the East Srednogorie (Fig. 2): Strandza volcano-intrusive 
reg10n, Yamboi-Burgas volcano-intrusive region, North Burgas volcanic region and 
Lud~ Kamchia volcanic region (C T a H H weB a-B-acH JJ e B a, 1989). The mag­
matic evolution is similar to that of the mature island arc with temporal migration 
from south to north outlying a lateral zonality. The magmatism in the southernmost 
St:.a!"ldza ~egion_like a frontal arc is poor in potassium. Here are established: early tho­
leii~Ic ser~es, slightly differentiated and later Ca-alkaline and high potassium Ca-al­
kalme_senes . The magmatism in the next Yambol-Burgas region to the north, which 
com_pr_Is_es the ax~s and back part of the volcanic arc, is steadily rich in potassium from 
the Initial to the final stages of its evolutiou . Here are established : high potass ium Ca­
alkaline series (in the south edge of the region), shoshoni tic and a dominant high po-
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tassium subalkaline series with largest evolution. The magmatism in the North Bur­
gas region, accepted as a back-arc rift system, is very rich in potass ium. The shoshoni­
tic and subalkaline seri es e1re expressed here, dominated, hov.rever, by a specific ultra­
potassic series, called bulgaritic (C T a H H wen a-BacH .TIe!.' a, 1989). 

According to A .n. aM 11 H et al. (1974). the back-arc riftogenesis in the North 
Burgas region is considered as related with the Adjaro-Tria!ete zone in the Small Cau­
casus and with the formation of the pelagic depression of the Black Sea, being its wes­
tern end (B o c c a I e t t i et al., 1978; Stanish eva-Vas s i I eva, 1980) . 
Besides the extreme potassic alkaline petrochemistry of the magmatism, there are 
another proves of the riftogenesis in the North Burgas region : 

I. The thinnest earth crust and lack of granite layer. 
2. Linear magnetic anomalies, oriented subequatorially in accordance with )he 

Srednogorie zone, turning to southeast before entering the Black Sea basin (H o­
c H !f> o B et al.. l986). 

3. Linear character of the \'olcanic eruptions and widespread pillow lavas (C T a­
H If we B a & B a c 11 .TI e B, 1966). 

4. Thick complex of palagonite tuffs (C T a H H weB a-BacH JI e B a, 1989). 
5. Regional hydrothermal metamorphi sm under low pressure and relatively high 

temperature (conditions of streching) with the following facies: (seladonite)­
smectite, zeolite, prehnite-pumpellyite, albite-epidote (C T a H 11 weB a- B a­
c H JI e B a, 1989) . 

N a c h e v, 1986; I 989 considers the Srednogorie zone as a complex "trench-is­
land arc" system with characteristic fl ysh complexes of the Late Cretaceous. The latter 
accumulate in the two troughs main! y - "The Srednogorie intra-arc trough" and "Emine 
back-arc trough" . Relics from these troughs are best preserved from the influence of 
later collisional processes exactly in the Eastern parts of the Srednogorie and Stara 
Planina. 

Tephroidic or tephroturbiditic ingradients , \Vhich are almos t absent in the Emine 
flysch, are widely spread in the Srednogorie fl ysch , due to the spacial interrelation of 
the submarine volcanic activit y and flysch formation in the Srednogorie "intra-arc 
trough". However, the characteristics, position and evolution of the so-called "Balkan 
arc" remains unclear (H a q e B, 1986) . 

The Balkan (Stara Planina) overthrust -overlap zone is located to the north of 
the Srednogorie zone (5o H q e B, 1986; Bon c e v, 1978). As far as the Srednogor­
ie magmatic arc is concerned, the Stara Planina area is considered as a back-arc 
thrust belt (B o c c a I e t t i et al., 1974) since the Late Cretaceous and further 
(I !irides). 

The Balkan overthrust-overlap zone is formed under conditions of advanced col­
lision and compression, which captivated parts of the Srednogorie magmatic arc (Cen­
tral Srednogorie) . The process is the weakest in the East Srednogorie due to the buffer 
influence of the back-ar<~ riftogenesis . 

Fig . 2. Geolog ica_l setting, facies and petrochemical zonality of the Late Cretaceous magmatic com­
plexes- the maJor metallogenic factor in the Eas tern Srednogorie (Strandza-Sakar) (according to 
C T a H H weB a- 8 a c H JJ e B a, 1989; Jl a 6 o B c K H et al., 1989) · 
1-7, the same as on Fig . I ; 8- general area of Late Cretaceous volcanogenic-sediment complexes 
outcrop; 9- central polygenic volcanoes with domination of basic and intermediate (rare acidic) 
magf!latic c~mple~es ; 10 .- I in ear volcanoe~. again with domination of ... ; II - Late Cretaceous 
multlphase tntrustons, dtfferentiated with basic to acidic character; 12- areas of di str ibution of 
comp~:JUnd Late Cretaceous dyke swarms ("sheeted" type) with basic to inter mediate ch aracter . Petro­
c~emtc<tl areas of:_ 13 - Ca-_al kal ine (CA) magma ti s Ill with thol eii tic character in the initial di fferen­
!t_ates (TI-l) and l_11 gh pot as>tum Ca-alkaline character (HKCA) of the more acidic differentiates; 14 -
ht gh _1<.-subalkal!n.e (HKTR) magmatism at places with shoshonitic (SH) character; 15 - hyper-1\­
al kaltne (bulgart !tc, BG) magmatism 
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The Strandza-Sakar area studied remains to the south, beyond the Stara Planina 
overthrust-overlap zone. For that reason we will not discuss the latter here, neverthe­
less the numerous and interesting metallogenic problems offered . 

The Tertiar y collisional processes are followed by the formation of many larger 
or smaller collapse structures in South Bulgaria (graben -like or normal depressions) . 
In South Bulgaria they are covered mostly with two age-defined complexes: 

1. Paleogene (Eocene-Oligocene)- continental, molasse at places and marine 
coal-bearing sediments (breccia-conglomerate-sandstone and calcareous-marly). 

2. Neogene - continental, at places coal-bearing sediments (conglomerate, sand­
stones and clays). 

From the fault sys tems in Southeastern Bulgaria, we intend to discuss only the do­
minant ones , represented during the Alpine orogeny (Fig. I). Older - Hercinian or 
Caledonian fault systems are possible to exist, but their fixing in the recent imposed 
structural plan is rather difficult and more or less imaginary. There are difficulties in 
decoding the Alpine fault deformations , especially their differentiation in time. In 
all cases the earlier formed faults, tearfaults, flexures, overlaps, overthrusts, etc . have 
been post and probably repeated! y activated. 

The fault systems in South Eastern Bulgaria could be divided in the following 
groups (according to 5o H q e B, 1986): 

1. Subparallel or subequatorial (90 "-120°), including the following directions: 
Balkan (about 90°}, Marica (about 100°) and Berkovica (about 120°). 

2. Oblique (30-40°), including the Tvardi ca direction. 
3. Submeridian (170-190°), including the following directions: s ubmeridian (about 

190°) and Struma (about 170°). 
The subparallel fault sys tems are represented by the following more important 

(the names are not generally adopted): Subbalkan fault, North Strandza fault (including 
the Bosna fault), Voden-Kamenorec fault, Marica fault. 

The Subbalkan fault conditionally marks the north boundary of the East Sredno­
gorie, as far as the development of the magmatic arc to the north interrupts or remains 
undeveloped passing in the area of the back-arc thrust belt. 

The North Strandia fault marks the zone of collision of the accretion blocks (Stran­
dza-Sakar and East Thracia) with the active margin of the Moesian Platform (B a c H· 

J1 e B, 1989). This boundary is relatively "calm" in the western parts of the Srtandza­
Sakar area, in the region of the Sveti Iliya Highlands, and provides an "illusion" of 
normal distribution of the magmatic arc Late Cretaceous material s over Early Meozoic 
and Late Paleosoic metacomplexes in the Strandza-Sal<ar block . The North Strandza 
fault in the eastern parts of the Srednogorie is strongly broken up and has a complex 
character, covering other neighbouring parallel faults at a distance of 100 km . (Strand­
za frontal strip, LI aT a J1 o s, 1973). Relatively weak horizontal movements occur­
abrupt northvergent overlap (Tectonic structure . .. , 1971). The main movements 
are vertical especially during the Late Cretaceous and afterv.·ords, when the troughs in 
the magmatic arcs are being formed and filled up. The strip of intensive faulting, ver­
tical movement and collapse of giant blocks (Grudovo group) are formed then paralelly 
to the fault (Anton o v et al., 1977). 

The Voden-Kamenorec fault (5 o H q e B et al., 1969) marks the south boundary 
of distribution of the Late Cretaceous intrusive magmatism in the Strandza-Sakar area, 
contributing to the formation of peculiar Voden graben, filled with Late Cretaceous 
magmatites in volcanic and subvolcanic facies. 

Several faults with Berkovica direction are found to the west of TundZa river bet­
ween the two pointed out large subequatorial faults (He)]. H J1 K o B, 1988; C Toe B 
et al., 1986; Cas o s, 1983) . This area corresponds to the Yamboi-Elhovo depression 
and many of the faults are established due to the di splacement and alterations of the 
Pre-Neogene underlying geocomplexes. The follo\\"ing fault s: North Sveti Iliyn, Gra-
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phitovo, South Svetl Ili ya, Belibreg, Gledacevo, Balgaren, Knjazevo-Generaltoshevo, 
etc., were established. 

CaBo B (1983) points out two more s ubparalel faults with Berkovica direction 
to the south of the Voden-Kamenorec fault -the Ostrem and North Sakar ones. 

The Marica fault is not popular within the Strandza-Sakar area . It probably pas­
ses along the Harmanli-Svilengrad in Bulgaria, north . It is assumed as delimiting struc­
ture between the East Rhodope and Strandza-Sakar block, i. e., like a southern boun­
dary of its specific geocomplexes (for example, the Lesovo orthometamorphites) . 

The oblique faults with Tvardica direction are quite distributed in the Strandza­
Sakar area, though they do not have the dimensions and the s tandards of the subequa­
torial fault sys tem . Some more important systems of oblique faults known as Zvezdec 
fault, Stephan Karadzovo fault, Krumovo, Chukarovo, Sazli sjki, TYardica and others 
oblique fault s could be mentioned . 

The Zvczdec fault (Zvezdec di slocation, CaBo B, 1961) is considered as a crypt 
and deep rupture (Odrin-Bosna, 6 o H 4 e B et al., 1969). Horizontal shifts up to 5 km 
to the northeast, together with small collapses, occur on its surface. The Zvezdec fault 
is very important as a separating s tructure ("tectonic touch plane I surface", 6 o H­
q e B, 1986) between the two different accretion blocks -- the Strandza-Sakar and the 
East Thracia) . 

Such d i sti ncti ve role have t!zP Sazli jsl~i and Tvardica fau Its which separate the 
Strandza-Sakar from the Central Srednogorie block. The Sazlijski fault (He .u. H JI­

K o B, 1983, 1988) represents also the left tearfault system with shifting of several tenths 
km, opposing two rock complexes different in composition and age from both sides of 
the structure. To the east of the fault within the "cut" Central Strandza anticline and 
integrated Sveti Iliya monocline, a complete range of stronger and weaker metamor­
phosed and nonmetamorphosed rock complexes from the Pre-Cambrian to the Late 
Cretaceous occurs. To the west of the fault, from Nova Zagora to Tihomirovo, only one 
enigmatic complex of graphite-bearing phyllite schists alternated by thin interbeds of 
sandy limestones, sugar-like coarse crystalline marbles and tectonic breccia is estab­
lished. The paleorelief displacement from the fault's both sides reaches 300 m. Olisto­
stromes, rotation and intrusion of small intrusive Late Cretaceous bodies occur within 
the fault and its parallel satellites (comparatively 10 km). The Sazlijski fault to the 
north of Nova Zagora is partially fossilized by andesite-basaltic magmatism marking 
the major movements over it before the Late Cretaceous. The above mentioned data 
confirm the appearance of the structure under the conditions of .Middle .Mesozoic ac­
cretion collage of neighbouring accretion blocks - the Strandza-Sakar and the Central 
Srednogorie ones. 

The Stephan Karadza fault (Sa v o v, 1985) cuts obliquely the western pericline 
of the Bogdanovo-Stoi lovo antiform together with the right directed movement and 
pushing to the north. It is assumed that this oblique fault together with the subequa­
torial extension of the Bosna dislocation here have been consolidated from "postkyne­
matic, polyphases, Late Cretaceous Oman pluton". 

Several oblique faults with Tvardica direction are established by surface outcrops 
or boreholes to the west of Tundza, between the Sveti Iliya Highlands and Sakar Pia­
nina: Krumovo (Krumovo fault belt, n aHa H 0 T 0 B, 1968), Chukarovo (C T 0 e B 
et al., 1989), Topolovgrad, etc. 

The Krumovo fault passes along the line connecting the villages of Goliam Manas­
tir and Krumovo. The right side is moved to the northeast with about 4 km. This is 
established by the terrain's morphology and by the deformation of earlier positive fault 
structures and their parallel grabens with subequatorial direction. 

The most important representative of the submeridian faults we would like to 
outline is the Tundza fault (C a B o s, 1983) which includes the following separate 
structures: Lesovo fault, Malkosharkovo, Mandrensk, Konevec and Yambol faults. 
The general direction is 5-10° with penetration depth of 20-25 km; it is averagely 5-6 
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km wide. The Tundza fault is primarily and directly related with the formation of the 
Elhovo depression filled with Late Neogene coal-bearing molasse. However, it is sup­
posed that the fault structure originates from the Late Cretaceous and has been acti­
vated during Eocene and at the end of Miocene-Pliocene (C Toe Bet al., 1986). 

Metallogeny and prognosis 

The ore (including some of the non-ore) mineral resources in Strandza-Sakar, detached 
like ore formations (ore and ore-bearing formations; BacH JJ e B, 1981 1 ,~) are repre­
sented in Table I. (1-A, 1-B, 1-C). 

The deposits' distribution and the ore manifestations in three different metallo­
genic settings, like preaccretion (exotic), accretion (actually accretion) and postaccre­
tion (BacH JJ e B, 1990; BacH JJ e B & C T a He B, 1991) are quite peculiar and 
new features of the formation analysis. The selection of the alpine accretion as one of 
the major patterns of metallogenic settings in Strandza-Sakar was driven by the follo­
wing circumstances: 
l. Indicators of tectonic events related with the margin of the Moesian Platform and 

occurring mostly during the Mesozoic and the Neozoic dominate in the Eastern Sred­
nogorie (Strandza-Sakar respectively). Autochtonic geological complexes which 
(like in the Central and Western Balkan) testify for some more defined geological 
settings and geodynamic processes of the Middle- to Late Paleozoic (Hercinides) 
are absent or weakly represented here. In other words, to the east of the Tvardica 
fault shief there are not or, more precisely, are not established Hercinidian elements, 
which are observed in the Central and Western Balkan, and in the margin of the 
Moesian Platform. Besides, the geocomplexes of the Strandza-Sakar assumed as 
Paleozoic, display exotic character and alochtonous position (?), and could not 
be correlated with those from the Central and Western Balkan. 

2. The Tethys ocean during the Early Mesozoic open with spreading and forming of a 
specific crust (Triassic). The Moesian Platform (including the margin) undergoes 
passive development with partial and local fast undeveloped epicontinental rifto­
genesis with bimodal basalt-rhyolitic magmatism (51 He B, 1987; 5o H 4 e B, 

1986; MoHo B et a!., 1971). Local ensimatic arcs with trench and deep sea se­
diments, diabase-keratophyre magmatism and iron-polymetallic ore formations, 
Bessy type, occur in some places beyond the boundaries of our country. These com­
plexes bear features of dynamothermal metamorphism with green-schist facies. 

- Fig. 3. Metallogenc scheme of Pre-accretion (up to Early Cretaceous) and Post-accretion (Late Cre­
taceous- Tertiary) ore mineralisations in the Eastern Srednogorie (Strandza-Sakar) (compare with 
Table I) 
1-7- the same as on Fig. I; Morphology: 8- impregnated: a- deposits and ore mineralisations, 
b-ore fields of the iron-titanium-bearing gabbro and limited copper mineralisations in the Rossen 
ore field; 9- layered and layer-like (stratiforme, stratified) of ore-bearing sandstones and mica-car­
bonate schists, mangane·bearing phyllites and calcoschists, polymetal-iron-bearing phyllitoid and 
mica-calcoschist diabase-keratophyrique formation, ore-bearing epicontinental formation range, man­
ganese-ore-bearing tuff-carbonate formation; 10- irregular bodies: (a and b, like 8) of magnetite mag­
nesium and calcium scarns, sheelite-bearing caclium scarns, copper-polymetal aposcarn ore forma­
tions, antimonite-gold-polymetal ore formations, etc.; 11 - stockverks: (a and b, like 8) of the por­
phyry-copper formation (±Mo, W); 12- veins (a and b, like 8) of the quartz, quartz-wolframitic, 
copper-gold-polymetal and fluorite-barite-polymetal formation. Genetic type: 13- orthomagmatic 
(magmatic); 14 - pneuma tho! i tic; /.5 - hydrothermal; 16 - volcanogenic (hydrothermal)-sedi ment; 
17- sediment; 18- metamorphic; Composition: 19- oxides; 20- native elements; 21- sul­
phides, sulphuric salts; 22 - preaccretion (a) and accretion (b) deposits (before the Late Cretaceous); 
23- postaccretion deposits (Late Cretaceous and after the Late Cretaceous); 24- Late Cretaceous 
intrusions: a- basic and intermediate to acidic, b- acidic 
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Their elements are establi shed in alochtonous positi on in the East Thracia block 
(Strandza type Triassic, Grama tikovo) . 

Weak attempt of acti vation of the Moesian Pl atform margin occurs during th e La­
te Jurassic with th e formation of the "fas t calmed down" Nish-Troyan trough (N a ­
c he v, 1989) . 
3. The intensive geodynami cs along the edge of the Moes ian Platform begi ns during 

the Early Cretaceous when the collage system of exotic accreted blocks is formed. 
After this process, which is onl y the beginning of very significant geodynamic recon­
structions, the activiy of the margin increases toge ther with the building of the mag­
matic arc with back-arc riftogenes is and thrust belt during the Late Cretaceous and 
the Tertiary, ending with a colli sion Alpine orogene, which is best represented in 
the Central Srednogorie . 

The preaccretion metallogen y (Fig. 3) is characteri sed by specific deposit s and 
ore manifestations of exotic character observed in the accretion blocks (Strandza-Sa­
kar and East Thracia) . In other words , the preaccreti on deposits an d ore manifestations 
are one of the elements of the accreti on blocks . Tb.e Early Mesozoic sediment ore forma­
tions from the Moesian Platform cover, which are related with its passive period (Per­
mian-Triassic, Early-Middle Jurassic), also pertain to the preaccretion metallogeny . 

A general feature of th e preaccretion metal formati ons , like their constructing gee­
complexes in Strandza-Sakar, is their dynamothermal (dislocational) metamorphism 
in epizonal facies (alpine type) predominantly. 

Most of the preaccretion ore formations pertain to the ore-bearing geological forma­
tions, litho- or metaformations (Table 1-A, Fig. 3). The latter represent the major me­
talotects , because they compose s tratiform, syngeneti c mineralisations. Due to the 
alochtonous character of th e preaccreti on mineralisations located in different accretion 
blocks and in the acti vated Moesi an Platform margin, it is difficult to outline a metal­
logenic zonality, which reflects on the possibilities to draw some regularities of mi­
neralization distribution. The preaccretion deposits and ore manifestations are with 
relatively limited dimensions and low concentrations of useful components. Most of 
them, have no industrial importance, except the Gramatikovo ore field, which is al­
most exhausted . Due to the alochtonous and secondary di slocation-metamorphic pro­
cesses followed also by dispersing of useful components, the prediction assessment is 
very difficult and with low degree of probability. 

The accretion deposits and ore manifestations are not numerous (Table 1-B, Fig. 3). 
The most important one is the Ustrem ore field and is under exhaustion. The deposits 
have characteristic position in the bordering zones between the accretion blocks, as well 
as in the blocks themselves, depending on their permeability and paleohydrodynamics . 
The deposits are rather specific and have always been condsidered as enigmatic in ge­
netic aspect. Without relation with definite magmatism they are hydrothermal, formed 
in wider interval (epi- to meso-) . The mineralisation in the Ustrem ore field has been 
aged by the K- Ar to 140 Ma (C K e H .n e p o B et a!., 1986). This period coincides 
(Jl H JI o B, 1986; n a JIb lli H H et a!., 1989) with the most intensive regional Alpine 
cl ynamothermal metamorphism in Southeastern Bulgaria, characterized by intensive 
endogenic heat-mass-flood, amagmatic probably. The prediction assessment is with 
low degree of probability as well, like of the preaccretion deposits for the same reasons 
-unfavourable influence of post deformation processes . This fact was proved by de­
tail studies carried out in the three objects pointed out in Table 1. 

The postaccretion metallogeny in Strandza-Sakar is more variable (Table 1-C, 
Fig. 3). It comprises a number of deposits of importance to the resource potential of 
Bulgaria. The deposits could be divided in two age groups: Late Cretaceous and Late 
Tertiary (Neogene-Quaternary). 

The Late Cretaceous deposits are connected with volcano-intrusive structures of 
central type of the magmatic arc, which represent the major metalotect (B a c H JI e B & 
C T a H H lli e B a- B a c H JI e B a, 1972; Vas s i I e f f & S t an i she v a- Vas-
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s i 1 e v a, 1981; B a c H JI e s, 1982). The mineralisations occur in all stages of mag­
matic centres evolution, and more precisely: 

I. Antemagmatic stage of rise of differentiated and nondifferentiated magma un­
til its final location in the earth crust. A front of advancing fluids is formed ahead 
of the arising magma, causing progress ive metamorphism which under the 
conditions of carbonate envircnment leads to the formation of magnesium scams 
with magnetite (Krumovo) (BacH JI e B, 1979; Vas s i I e f f, 1971). 

2. Magmatic (intermagmatic) stage during which the magma, finally located in 
the crust, crystallises. The mineralisations are represented by vanadian bearing 
titanium-magnetite and ilmenite which occur in two "moments" of crystalli­
sation of gabbro rocks - early stage before the major rock formation pyroxene 
and plagioclase (accessory type) and late one- after the mentioned non-ore 
minerals (sideronite type) (Krumovo, Velikovec) (Jl H M H T p o B & KaMe­
H 0 B, 1941 ; B a C H JI e B & C T a H H UJ e B a, 1963) . 

3. Postmagmatic stage during which a complete.range of proximate deposits with 
relatively high temperature occur: porphyry-copper (± Mo, W) - (Prohorovo 
Maiko Tarnovo), quariz-tungsten (Polski Grader) and copper-gold-polymetal 
vain and aposcarn (Rosen, Varli Briag, Zidarovo, Bakadjik, Maiko Tarnovo). 
Some distal hydrothermal-sediment manganese ore manifestations (Grudovo, 
Yambol) could be mentioned here, as well as insignificant amount of copper­
zeolitic high temperature mineralisations. 

The magmatism represented by linear magmatic structures within the West Black 
Sea rift is with unestablished metallogenic importance yet. 

As the Late Cretaceous magmatic centres are the major metalotect, then some me­
tallogenic zonality could be outlined only as subordinate to the lateral petrochemical 
zonality of the Late Cretaceous magmatism in the Eastern Srednogorie (C T a H H rn e­
B a - B a c H JI e B a, 1986; 1989) . Thus two metallogenic zones could be drawn only 
for the Late Cretaceous mineralisations, which coincide with the Strand:Za-Sakar and 
Yambol-Burgas regions (BacH JI e B, 1982). In the first region which is the frontal 
part of the magmatic arc, the magmatism is relatively poor in potassium, and mostly 
three magmatic series are distributed here -early tholeiitic, slightly differentiated 
and later Ca-alkaline and high-potassium Ca-alkaline. The metal mineralisations are 
the most characteristic, related with gabbro and scams, as well as with porphyry-cop­
per deposits, associated with aposcarn copper mineralisations. In the second region, 
representing a volcanic arc, the magmatism is permanently rich in potassium and is 
represented by the following series: high potassium Ca-alkaline, shoshonitic and high 
potassium subalkaline ones. The copper-lead-gold-polymetal vain formation is the 
most characteristic one, partially occurring in aposcarn type and in some deposits of 
the Strandza-Sakar region. 

The postmagmatic hydrothermal formations are considered as most perspective 
from the mentioned types of formations related with the Late Cretaceous magmatism, 
but only within the limits of the already known and not well studied yet volcano-in­
trusive centres- Zidarovo, Bakadjik, Iglika, Oman-Fakija, etc. Other ore-bearing 
volcano-intrusive centres found on the surface or at reachable depth with industrial 
mineralisations cannot be predicted reliably. 

The Late Tertiary hydrothermal antimony-gold-polymetal formation established 
recently around Dobroselec (C Toe B et a!., 1986, 1989; E ax He B a et a!., 1988) 
is probably distantly formed with the participation of favourable fault system, the ma­
jor metalotect. Attention should be paid to the cross-points of subequatorial and sub­
meridian faults, which more important representatives have already been mentioned 
above. For the time being, the area of the Monastery Highlands is considered the most 
perspective, though it could be expanded obviously within the whole East Marica and 
Elhovo depression where favourable fault systems for ore mineralisations have been 
established. 
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The Plio-Quaternary placers which include various useful minerals: titanium-mag­
netite (coastline sands around Burgas and Pomorie), zircon and sheelite (the river Ve­
leka at the villages of Gramatikovo and Kosti) and gold (along the south boundary of 
the Burgas-Yambol region and in Sakar, Fig. 4), deserve special attention in the metal­
logeny of Strandza-Sakar (East Srednogorie). The gold has been known and yielded 
until complete exhaustion from ancient times. Prediction of secondary gold deposits 
could be done in two aspects: a) in respect of numerous regions from the river network 
which small capabilities are under study; b) in respect of some "intermediate collectors", 
like the coarse terrigenous sediments of the Late Cretaceous (Grudovo group) and Late 
Eocene in the Yambol-Burgas region (Fig. 4). Similar positive prediction assessment 
could be done for the terrigenous metasediments of the Sakar type Trassic (Fig. 4). 
The second aspect, totally unknown, deserves attention. 
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