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ABSTRACT

Judy of the Upper Mississippi Valley lead and zine ores by means of
the reflecting polarizing mierogcope leads to the following conclusions ro-
garding Lheir paragenoesis,

The ore minoralg—harite, caleile, galena, marcasite, pyrite and sphalerite
——indicate deposition under low pressures and uat temperatores less than
the boiling poini of water. No diagnosgtic mineraly occur which prove ot
disprove any of the known theories of origin, but the assoclatinn of marcasgite
and pyrite indieates that the ore golutions varied from acid to alkaline or
neutral, for pyrite is generally deposited from alkaline oy neutral solutions
at a1l temperatures while marcasite is deposited from acid solutions and at
low temperatures., Paragenesis of the ore minerals iz as follows: (1) TPyrite
was deposited firgt, in considerable abundancs and over & long perind of
time., While marcastic has bzer eonsidered the common iren s=ulphide in
the past, pryrile being thought gquite vare, the anthor’s studies show that
pyvite is aulmost as abumndant as mercasgite, solution and dolomifization of
the Galena doiomile, which preceded ore deposition, mude the eounfry rock
porons and ensbied ore solutions to percolaie thvough it and deposilt pyrite,
mainly by replacement, as small isolated crystals, The amount of pyrite so
digseminated decreases graduslly away from the fraciures along which ore
solutions travelod. At the point of pyrite depesition the ors soluiions must
tave been allkaline or weutral although they may originally have becn acid,
the acidity being reduced by their reaction with the caleareous couniry rock.
{2) Marcasite was deposited next as a thin band lining fractures. Its con-
iact with pyrite forms o sharp line of demarkation while its upper surface
congigts almost entively of crystal faces, The shange from pyrite deposition
to warcagito deposition wag caused either by Increased acidity of the ore
solutions, ov by their reuction with the wall rock being prevented by the
goating of pyrite. (2)  Sphalerite was depogited on the well defined crystal
terminations of marcasite. Near the end of iis depesition sphalerite was
aceompanied by galens, calcite, and soft, greenish hofryoidal masses of
pyirile and marcazite. (4) Galena was deposited with and afler sphalerite,
erratically in 1he flats and pileics and abundantly in the creviees.  (5)
Caleile commonly occupies the center of flats and pitehes and hence is
vounger than the above minerals, I occurs in tweo forms—an older rhon-
bohedral and a younger scalenchedial. (4)  DBarvite iz rare bul where zeen is
apparently the last mineral deposited.

Summary, The ore minerals of the Upper Misgizsippi Valley lead and
wine depogits were Jaid down in the following order: (1) pryrite dissern-
inated in country rock; (2) pyrite along fracinres; () marcasilc along
fractures and to a much lesser extent disseminated in the country rock;
{4} sphalerite alone; (5) sphalevite with soft greenish botryoidal iren sul-
phides, palena apd caleite; (6) galena; (7) calcite in rare early rhombo-
hedral forms and abundant later scalenohedral forms; (8) barile. The rela-
tion hetween stages 5, 6, and 7 is gradalional.




