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Three fundarw:ntal rheological st.)ges can be identHied when a magna 5011dlfie~ 

within a fissural systeno: fint, a dooninantly "l1quld" pIlase, tl'en a "liquld" pIlase 
lnteractlng dth a sol1d one, aro finally a solid pIlase. IÀ.Irlng th1s sequenc:e, i~rtant 

stuctural features develop, aro valuable deductions lIIoly ~ maoe through thelr study and 
interpretation. 

1hi5 cco:ept has ~en developed and put to the test on 22 little deforrred and 
altered, vertical to subvertical Prec:alltlrian dikes (-1.0 Ga) f tom two key areas on the coast 
of th!! State of Bahia (Fig. 1): salvador _ th!ee dikes. 1.~ m to Z2 In thiel<, striking Nl40-
160; llhéus-Olivença _ r>ineteen dikes, 0.5 to 20 lO thlck, striking nearly N90 . 

Heat exchange and its efreets on the rheology of a system that 1,wolves, on the 
one hand, a mahc magma at hi'1' t~ratures and,on the other, a roek susceptible to fissuring 
o..nder a brittle regime which d11 rom cllnl1Jits for the magna are mainly determlned by: 
tetrJl!!rature dlfferences between the magona a.r.d the wall roel<; depth of ~litCe<Went; 

mi neralogy of th!! wall rock; chernlcal c~sition of th!! magna, especially the role of 
volatiles and viscosity; magna voh.ne; th!! average of endo/exotherm1c reactions ruring 
sol1dification: and, th!! ruratlon or heat exchange anel soUdHication processes. 

In view of this large ........-roer or variables, some siJl1)lificatiCW"l1s necessary in 
arder to o..nderstand th!! processes invohed in the fissure_eqllitCerrent_solld1flcation sequence. 
CI\IC1al pIlases were s.eleeted taking 1nto consideraUI)"l th!! proportion of solid anel "liquid" at 
the moment of formation of irrportant features, where "liquid" represents the mobile iXJrtion of 
the magna, even in the presence of a small anJ.:ll.Slt of cry~tals, and solld represents th!! 
lrmoobile material prcrl.Jced during sol1dHication processes. 

Three phases were distif"9Jished (Fig, 2): 1) a dominantly "l1quld" phase _ where 
th!! rotation of enclaves frOlO the wall rocks, "dragon'~ teeth" markers and chilled nlargins 
.1th assoeiated annealing fritCtures dooninate the setting; ,,) a "l1quid" + solld pIlase _ 
..rere lateral fractures of T-type (extensional) and R, R'(Riedel) types (shearing) appear and 
are propagated at th!! interface between wall rocks and chllled 1lIaf91ns: 3) a ~inantly 
sol1d pIlase _ where the brittle reçime domain 1s evidenced by the formatil)"l of chilied 
internaI fractures (dilation-contraction internaI system), "en échelon" lrner fissures, and 
increasing penetrationandsizeoflateral fraclures . endlngsoon after the consol1dation 
cycle (fOr details, seeG04':Setal., 19M), 
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Struc:tunl features relutei to marte dlkes ar! !Keelleot ll'ldieators cf the 
rheologlcal eondltlonsof the geolOQleallmvlrOl'ft!nt , providingvaluableinformatlonabout: 
erustallevelofmagnaemplacementasrevealtelmalnlybythecOI1tactMOrphology; dJrectiOl1of 
m.:IlJlliltle pul!.es,aslnd1catedbyenc:lave rotaUon,sytrmetricT-typefractures,latera1 Riedel 
fucture5, and"dragon'steeth" geometry ; corditionsormed'lan1cal contra5t betweenmalJlliland 
wallrocl<s; ~rpos1tlon(otnot)ofreglonalal'ldlocalstresses,relatedtointernal 

tension of tne Ma\Jl'llltlc rIUK beneath theupptr, 5011d part of the dlke, relation5, usually 
dirt!ctly proportional, t:tetween dike thicKnessesandsizeorKenolithsandtne length ano 
freq..eney of lateral fractures ,md intensltycf edge defortaatlons; domain of dUation
CI71traction to:'odltionsOl1thesolldsysteml1.Jrlngthtbrlttlereglme, asshown by chilled 
fraetures andbythepresenc:eofR, R', PandT_typefissuresat thtlr\arglnsofthe velned 
fIIfIrtcrocks. 

Results obtalned ftQIII tne SõIlvador and nhéus-Ol1vtnÇiI ueu throJg, iII\Il~515 cf 
internai struc:tural upechofllllfiedlkeslndlclte: 11 MllJllltiClraplacernent.t a low to 
noderatl 6I'l\Ile (aboutJO_451 frOfl'ltneSEtowudsthtNW lnSaivadorandfr~Eto\ll in 
llhikls_Ol1vença, as basedoniateralfraeturesandinformatJononenclave rotatlon. 2) A 
shallow erUltal regime ortlllPlaeement inSalvadorandshallowto sllghthy deeper local 
sltuations In th! Ilhéus-Olivença setting. )} Taking lnto consideration a pre-drift 
restcration ... POssible conm:Jn loca~e ror th! ma(Jll,ltism (but not necessarUv th! ,ame lcurce) 
asind1catedbythevectors ofthtmagnat1smpulses, mybeloc:atedneartheprojectedorigin 
ofthearrowsinfigJre1. 

Theauthorsare lndebtedtcProf. lanlok:Reath,IG/lFBA,andFranci5coB.Duarte {SC>I
Bal,whorevisedtheEngli-:.hversionofthlspaper. 
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Figure 2 - s..-ry or stn.r.:tural reatures rl!lated to _fie dlkes. 


