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o Physical
Characteri

---------

Toussit, Morocco
Donor: James Brown
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ic Settings, Ari ulfenite

Metaluminous:

Alkali-calcic — lead-zinc-silver districts — best spemmens
Laramide — 80 - 65 Ma - 15% g |
mid-Tertiary — 25-15 Ma — 30%

Quartz alkalic — gold-base metal
Jurassic — 180-160 Ma
Laramide — 75-70 Ma
mid-Tertiary — 28-22 Ma

Calc-alkalic — Stage 4 zones porphyry copper
Laramide - 75-60 Ma

Peraluminous
Calcic (Au) - Precambrian, Jurassic, Late Laramide
Calc-alkalic (W) — Precambrian, Jurassic, Late Laramide
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Disseminated
wgnone *}% sedinencany copper deposits

(“porphyry coppers”) Lead-zinc-silver

EET

100

()rangp

Pink = quartz alkalic = Au, Cu, Pb-Zn
Yellow = calc-alkalic = Cu, Mo, Zn
Blue = peraluminous = Au, W
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eochemistry of
associated
plutonic rock
(usually granite,
guartz monzonite,
or granodiorite)
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e r ///
—— Laramide Alkali-calcic Pb-Zn-Ag

Laramide — 80 - 65 Ma - 15% of wulfenite localities
Glove mine — Santa Rita Mountains

Emerald-Silver Plume, Toughnut mines -
Tombstone area

Silver Bill, Defiance, Mystery, Tom Scott mines —
Turquoise district (Courtland-Gleeson area)
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rate initial Laramide orogeny

Figurc 4. Map of Denver anc Tombstone Assemblages of the Tate initial  Larandde arageny fn Arizonz and victnity.
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alove mine,

Alkali-calcic, Lead-Zinc-Silver, Laran
Donor Mark Hay
Argentiferous galena, sphale rtz

Deposited in permeable ult and favorable beds
in Permian Naco Limes

Extensive solution c ted cerussite, anglesite,
wulfenite, & smit ate ore

Shaft &
Wor
19
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o Oxidized, b
in replaceme
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"
-* Silver

Turquoise di:

Alkali-calcic, Laramic
Lead-Zinc-Silver

Irregular sma
pockets, and
bodies of 0
sulfide

Per
Lin

ng
oduced
41
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efiance mir

Alkali-calcic ,Laram_ide, Leac
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__PDefiance min dist.

Alkali-calcic, Laramide, Pb-Zn-

Cerussite, anglesite, mala rite, and pyrolusite
Large amounts of wulf ution cavities and in oxidized
lead, manganese, and |
Orebodies are in aco Group limestones where
fractures inters rallel to bedding
7S | V 6Aplite dikes are
R DD k& o probably related to
s e Sugarloaf Quartz
SN E } NPT e Latite Porphyry of
7 o X ar Sy Cretaceous (75 Ma)
NS W e ' i o age
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o Cerussite
malachite

ntrates in 1918.
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o

o
B 5, 15 2"-5

T
(A

Galiuro
Assemblage
Figure 4. Map of Galiure assenblage of the medial
adliuro orogeny in Arizona and wicinity,
From Keith & Wilt, 1986, SEPM Tertiary Rocky Mountains
Arizona Mining and Mineral Museum
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id-Tertiary - MAC -Pb-Zn-Ag

Alkali-calcic - mid-Tertiary — 25-15 Ma — 30%

5 Red Cloud mine Lo
5 Tonopah

5 Hull

5 Aravaipa

5 Ripsey

5 Grand Reef

» Purple Passion
- Hilltop mine, Chiricahua Mts.

Arizona Mining and Mineral Museum
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o Alkali-calcic, mid-Tert

o Irregular masses and vug
carbonates with pyrolusi
malachite, nodules of
disseminated mas

iron oxides, quz

© Vein occ

breccia, o

Larami

- Average grade 5-6% Pb, 10 oz Ag/T
- Shaft operations, 1880s

- Total est. prod. = 21,000 tons ore
ave. 18 oz Ag/T and 5.5% Pb and
minor Au
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N. Geronimo mine

vanadinite
Silver dist.
La Paz Co.
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_Purple Passion Mine,

mid-Tertiary?
Red Picacho district (Purple Passion mine)

Blades and unusual needle crystals. Some
needles of wulfenite grow on the surfaces of
wulfenite blades.

3 and 4 colored fluorescent material

Wulfenite occurs on quartz (clear, smoky,

milky and amethyst) and on fluorite, calcite or
galena.

Other associations include anglesite,

cerussite, sulfur, chlorargyrite, smithsonite
and willemite.

Some specimens of calcite, fluorite,
wulfenite and willemite are strongly  Epitaxialneedie growth over tabular

crystals of wulfenite, Purple Passion

fluorescent. mine, Yavapai County
( ).
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http://www.fluorescents.com/mr2001.htm

L
Los Lament

Alkali-calcic
mid-Tertiary
Pb-Zn-Ag
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o Alkali-calcic, Pb-Z

o Galena, cerussite,
sphalerite, wulfeni
spotty copper oxi
scheelite in fis
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replacer
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i r ///
——Quartz Alkalic - Pb-Zn-Ag zones

Jurassic - MQA 45 model
Bisbee — Campbell ore body — mlnor occurrence
Laramide MQA 42 model
Old Yuma mine — N. Tucson Mts.
mid-Tertiary MQA 42 model Biity
Mammoth-St. Anthony mine (Tiger town site)
Rowley mine (Painted Rock district, Maricopa Co.)

Arizona Mining and Mineral Museum
Dr. Jan C. Rasmussen, Curator March 21, 2009




direction of vergence |
L

high=angle
raverse Tault
tegth on upper plate

anttol ine

symeling

mnoc] ing

beach samdstones
appar fne Sediments
sediments

waleanics, alkelic 7
plubsns, alkalic
dikes

early initial Laramide orogeny




1d Yumeé

0 Quartz Alkalic - Laramid
0 Au-Ag, Pb, Zn

- Partly oxidized bas

with spotty wulfen

quartz & calci

© Steeply o

orebod

cutti

Lar
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Viammoth-St.

Quartz Alkalic — MQA 42
mid-Tertiary — Au
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e
Viammoth-St

» Wulfenite, vanadinite, g
quartz, galena, sphale
anglesite, cerussite
oxidized minerals

* |n west-nortl

intruded b

rhyolite

occurr

(P

Aine
na
Foundation
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//

" Rowleymine

» Barite, wulfenite, cerussite,
base-metal sulfides, with
secondary minerals of
cerussite-anglesite suite,
wulfenite suite, caledonite suite,
and vanadinite suite.

* In northwest fissure veins in
mid-Tertiary andesite and
rhyolite flows and dikes

« Shipped 130 tons of wulfenite
concentrate to California (18.26
% MoO,),

Woulfenite and mimetite

Arizona Mining and Mineral Museum

Dr.Jan C. Rasmussen, Curator March 21, 2009 ‘
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o Porphyry Ca e th tage
Iig N . Porphyry Mo-K-H (Ag-Pb-Zn-W-As-Cu
p I p S ~Mn-F) system associated with
o Chilite hydrolysis event following
. hiotite disappearance.
~ N Occasionally economic.
079 \ T 3rd Sta
0.8 wt.% Cal & - F
z 74-75 wi.% | N iR Porphyry Cu-Mo-K-5 (W-Zn-Pb-Ag-
0 : Fe-Bdg) system associated with
hydrolysis following hornblende
dhnppeam Commonly very
=
= 3.0 wt
L I'I T i TR £
il z ST Na CogOn)
o Stage 2-3 systom associated with
o L St Tl hydrolysis event followlng
% = - steep decline in hornblende
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EE 57 wr% Si0; _— economic significance.
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Stage 4 E parent liquid — e [ Carbonate (guartz) system
Mao-K-H = H. associated with carbon
fluids F h | dioxide hydragen gas
“~ Precipitated Stage 3 9.0 wt.% Ca0 || u:iﬁng;n;spom L
Cu-Mo-E porphyry 50.0 wt.% Si0; | UEIGRTIVE TpCCoAy:
meial 'shell’ . mefamorphism in mid and

lower crust. Non-economle.
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e
9 mine

» Galena, sphalerite, A TG A
pyrite, cerussite, with a “ it
large variety of S e
secondary minerals

* In permeable

such as brecci

fractures, &

zones

o Esy

a
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Photo from John Callahan
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e
[ | |
iInch mine
Galena, anglesite, =
cerussite, with

vanadinite, descloizite,
and copper carbonat

In east-northeas
striking fissure
that juxtapc
Willimasc
volca
Per

B

0

Donor Robert & Catherine Sanders
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* Most specimens
from the stage 4

zones of porphyry
copper districts &
not spectacule
cabinet spe
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- ic Settings, Arizona Wulfenite
Peraluminous

Calcic (Au-base metal)
sPrecambrian
sJurassic
sLate Laramide

Calc-alkalic (W-base metal)
sPrecambrian
sJurassic
sLate Laramide

Arizona Mining and Mineral Museum
Dr. Jan C. Rasmussen, Curator March 21, 2009




Culminant
Laramide

Figure 7, Mag of strato-tectonic assembiages of the
‘culminant Laramide progery fn  Arizona  and
vicinity,
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~~Peraluminous Calcic (Au)

Precambrian (~1700 Ma)
Cave Creek,
Hieroglyphic Mts.

Jurassic (~175-150 Ma)
western Arizona

Late Laramide (60-45 Ma)
Vulture mine

Vulture mine headframe (from http://www.jpc-
training.com/vulture.htm

e Arizona Mining and Mineral Museum
| _—lr Dr. Jan C. Rasmussen, Curator March 21, 2009
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Not molybdenite
Always cerussite

Sometimes;
mimetite
vanadinite

o=
ia = 'J :
] SR “‘-.._'F

molybdenite

vanadinite

Arizona Mining and Mineral Museum
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Vanadinite, Old
Yuma min
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ineralogi

o cerussite PbCO4
o oxidation of g
o orthorho
H=3-3
hee

a

Cerussite, Tiger (Mammoth-St. Anthony mine)
On loan from AMMMF

Arizona Mining and Mineral Museum A -
Dr.Jan C. Rasmussen, Curator March 21, 2009 ; |




Metaluminous:
© Alkali-calcic
o Laramn

om

7

o Qi

ry copper

brian, Jurassic, Late Laramide
recambrian, Jurassic, Late Laramide
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eologic Settings
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Rasmussen, Curator,
ona Mining & Mineral Museum
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