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FIG. 1. ]{angc oi I'la~tic lIow for ga lena, sphakritc and 
chalcopyrite a.; determined by triaxial deformation expcr i
mcnt s at laboratory temperature and at st rain rates hd,,'ern 
0.3 X 10-' 5CC- ' and 0.3 X IO-r. sec-I. Flow occu r , only to the 
right of the ,-crtical line connecting two clIn'cs for each of 
the threc minerals. The lower clIn'c g ives th e ,tn.' " di f
fercncc at which pen'asiyc plastic lIow com11lences. The 
upper curyc gives the maxillll11ll stress di fference sllstained 
before rupture. Data irom S il'11lcS (1 967) , Saynisch (1967) 
and Lang (1968). 

obtained by applying th is correction. Thus at t.h e 
depth ma rked by the li1le n d g i in Figure 2, 11 d 
represents the confining pressure and d i th e app roxi
mate stress difference required to initia te plastic 
flow. 

According to Siellles' data on galena, increase ill 
stress difference at strain rat.es above 0.3 X 10-5 sec l 

would cyel1tually produce rupture. At confining 
pressures higher than 300 bars a substantial amount 
of plastic Ho\\- would occur before ' rupture, the 
amount increa"ing \"ith increasc ill confining pres
sure (see Fig. ] ). 

The line at -+.5 k111 depth in Figure :2 marks the 
leyel at \\'hich the confining pressure is approximately 
1 kb and, therefore. the le"el below \\'hich sphalerite 
and chalcopyrite will fl o\\' plastically at 2:;° C (see 
Fig. 1). It appears probable that, uecause the tem
perature at thi s depth is 86° C or possibl.,· higher, 
pbstic flo\\' may start at a sha ll o\\'er depth. but there 
is, at pre~ent. no preci se inforll1ation 0 11 thi s. 

According to Saynisch. (1967) and Lang , (l9GS) 
the stress difference necessary to initiate plastic no\\' 
at 1 kb confining pressure and 25° C is around 3,500 
bars for sphalerite and 5,000 bars for chalcopyrite. 
The higher temperature shou ld al so red\1ce these 
requ irel1lents. 

All three sulfides would develop textures w ith 
dimensional and optical preferred orientation of 

grains as a result of plastic fl ow in the tel11jJerall1l , 
range ot Figure 2. 

Fignrc.\ shows relations :;ill1ilar to thosl: in Fi~lll i ' 
2, uut with a steeper tc'mpcrature grad ient, such :1' 

migh t result from Lathol ithic intrusion. Data j, ' I' 

galena arc as bciore. Galena at a depth of 1.2:; j, :n 

(point d) should now at a stress difference oi I,·, 
than 7S0 bars hecause the temperature is 100 ' ( '. 
under the conditions assumed. At 4/ 10 of th l: ap 
pli ed pressure ior flow in the lllullite tuuc experi . 
ments, it should start at around 560 bars ~tn" " 
clif{erence (de). The relations at greater d ept h 
would be a vertically foreshortened version of thus,· 
shown in Fib'1.1re 2. 

Points i, j and k in Figure 3 represent appli",1 
preSS\1res and temperatures at which one might l':\ 

pect intrusion of chalcopyrite to start in mul1itc tl1h(' 
experiments sil11ilar to those conducted by Krisl1na
murthy (1967). Points a, b and c represent P-T 
conditions for recrystallization of chalcopyr it e, a' 
observed by him. Plastic flow into cracks shol11d 
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FIG. 2. Line e d III represcnts one vie,,, of P-T rclatilltl 
in thc ollter part oi ;werage continenta l crust. 0 e rcpn"Ctll
thc confining pressure (300 bars) and e f the stress dil'icr 
ence at 1.25 km depth, ,,-here ga lena should star t to 11m,' at 
25° C. Line abc ma rks thc initiation oj intrusilln ", 
deduced [rol11 til ,; 111ullite tuhc expcriments (by projeclioll 
oj Cll n -es ill Fig. 8, Gill, 1969). The hori zontal di',lalll l' 
i 1'0111 e d 111 to f i j giyes the stress eli t1crence r cqllll'l'd 

to produce flow at grcate r depths. Thc' significance .(11 

line f g h is explained in the text. Dala irom I la,·"'
(1965), S ie111cs (1967), Sayni ~ch (1967), Lang (1 96S). 
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