Glove Mine,
Santa Rita
Mts,, Lyda Hill

Jan C. Rasmussen Ph.D., R.G. TGMS Jan. 9, 2017 www.JanRasmussen.com



Wwulfenite in Arizona

* Former Arizona Mining & Mineral
Museum (467 wulfenite specimens) ™%

« TGMS show 2012 Arizona Mineral
Treasures
VW o - (approximately 275
Iocalltles 1585 photos)

* |nventoried 150 localities from
MRDS in 1980 =

 Flagg Mineral Foundation samples [l

« Stan Keith personal collection of ~ === . ___
566 worldwide, 343 Arizona
wulfenite specimens

Jan C. Rasmussen Ph.D., R.G. TGMS Jan. 9, 2017 www.JanRasmussen.com
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275 wulfenite localities in Arizona in www.mindat.org
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Apparently enough Mo is present as
a chemical component of meteoric
waters to stabilize wulfenite after
oxidation of the lead source (typically
after cerussite formation).

Jan C. Rasmussen Ph.D.. R.G. TGMS Jan. 9, 2017 www.JanRasmussen.com



WHlrenitennsATzona
Mineralogy:

Chemical & Physical Characteristics
Mineralogical Associations

Geologic Setting; (age of primary deposit - wulfenite later) Minerals USA M'nera's USA
Alkali-calcic - lead-zinc-silver districts (Stage 3 and 4) A ""29
* Jurassic - 170-180 Ma - Defiance, Silver Bill '
* Laramide - 85 - 65 Ma - Glove
* mid-Tertiary - 30-20 Ma - Red Cloud
Calc-alkalic - in outer Pb-Zn-Ag zones (Stage 4)
Laramide porphyry copper - 75-60 Ma - 79 Mine
Quartz alkalic - 1n Pb-Zn-Ag zones with stage 4 rhyolites
» Jurassic - Bisbee
* Laramide -0Old Yuma
* Mid Tertiary- Tiger, Rowley
Peraluminous calcic
+ Laramide - Gold Basin
Peraluminous calc-alkalic

« Precambrian

Paragenesis- Oxidized zones, water courses




PbMoO,

Lead Molybdate
(molybdenum and
oxygen)

Colors

Orange-yellow,
yellow, honey-yellow,
reddish-orange,
rarely colorless, grey,
brown, olive-green
and black

Subadamantine to

greasy luster Common impurities: W, Ca, V, As, Cr
(red), W, Ti
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H=2 773
Streak white, brittle, cleavage on
{011}, density 6.5-7.5

Jan C. Rasmussen Ph.D., R.G. TGMS Jan. 9, 2017 www.JanRasmussen.com



Unusuaiicrystalorms= diramid
Truncated | ‘

dipyramid, San
Diego mine,
Tombstone
district, Cochise
Co., 3mm FOV,
Rolf Luetcke
photo, specimen,
www.mindat.org




Unusualicrystalforms=dipyramio

Waulfenite, S
dipyramid, Melissa *
Mine, Silver District,
La Paz Co., AZ, FOV
3 mm, Trevor Boyd
photo, specimen,
mindat.org




~Unusual crystal forms -

elongaten dipyramid - acicular

Needle-like QF‘ . *W ,’_ "?"f “
dipyramid, | k4 ° &

Heavy Weight
Mine, Helvetia-
Rosemont
district, Santa
Rita Mts.,
Pima Co., FOV
4 mm, Rolf
Luetcke photo,
specimen,
mindat.org




Unusual crystal forms -
glongated dipyramio

Wulfenite, tall
dipyramid. Indiana-
Arizona Mine,
Waterman district,
Pima Co., FOV 0.75
mm, Bob
Rothenberg photo &
specimen,
mindat.org
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Unusual crystal forms - pseudo

Wulfenite,
pseudo cube,
Gleeson Mine,
Turquoise
district,
Dragoon Mts.,
Cochise Co.,

FOV 1.46 mm,
Matteo
Chinellato
photo &
specimen,
mindat.org




Unusual crystaliforms ~ stacked dipyramids

Wulfenite
dipyramids stacked,
Childs-Aldwinkle
Mine, Copper Creek,
Bunker Hill district,
Galiuro Mts., Pinal
Co.,

FOV 0.8 mm,
Vincent Bourgoin
photo, specimen,
mindat.org; verified
by Ron Gibbs with
Raman
spectroscopy




walrenite dipyramidsioniangiesiteygaiena

Wulfenite
dipyramids on relict
galena with
pseudocubic
wulfenite about 1
inch away from
galena.

Gorilla Mine,
Mineral Mountain,
Pinal County, AZ

Collected by Ken
Algier, Stan Keith
specimen & photo




Alkali-calcic - Lead-Zinc-Silver -
Earyliaramides0zvSivia s

Glove mine - Tyndall district -
Santa Rita Mountains

Emerald-Silver Plume, Toughnut
mines - Tombstone district

« Total Wreck mine - Empire district e, @» s

- Empire Mts. | 'fé’ﬁ‘:%
Alkali-calcic - PbZnAg - Jurassic
160 Ma

— Gleeson district
Turguoise district)




Keith & Wilt, 1986
Jan C. Rasmussen Ph.D., R.G. TGMS Jan. 9, 2017 www.JanRasmussen.com
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SN i | Wulfenite, Defiance Mine, ~2 in.,
e owner Mark Hay
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SlHiverBillfviine:
Gleeson Ridge (Turqumse district)

Alkali-calcic, Jurassic
Lead-Zinc-Silver

Irregular small stringers,
pockets, and replacement
bodies of oxidized base metal
sulfides in Pennsylvanian-
Permian Naco Group limestones

Adjacentto a quartz
monzonite porphyry contact

Shaft workings connected to
the Mystery mine

Large tonnage mined during
late 1800s; 6570 tons produced
during 1922-30, 1938-41




Defiance Mine, Gleeson dist.

Alkali-calcic - Jurassic
lLead-Zinc-Siver




Defiance Mine, Gleeson dist.

Alkali-calcic, Jurassic

Cerussite, anglesite,
malachite, smithsonite,
cerargyrite, and pyrolusite

Large amounts of
magnificent wulfenite
specimens lining solution
cavities and in oxidized
lead, manganese, and iron
deposits

Ore bodies arein
Pennsylvanian-Permian
Naco Group limestones
where fractures intersect
or change dip or are
parallel to bedding

Aplite dikes are related
to Sugarloaf Quartz Latite
Porphyry of Jurassic age




A ramitdENSO=ravVIa)ATKali=
sailcic IO=ZINC=SIIVer;

o Tomb tone
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“W)’ thrust faults
teeth on upper plate

—4—D anticline
—4—  syncline
——H monoc!ine
me Mo

=4= monocline, showing both LasILm LimT
upper and Jower hinges O Mg

—f—  overturned fold 8B
—= strike-slip fault
&=AC sediments
& B volcanics, alkali-calcic
&2 J plutons, alkali-calcic <7 °* ) ;m::;::::;
A0

——= dikes . From Keith & Wilta 1986 i ; ‘
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Jan C. Rasmussen Ph.D., R.G.

TGMS Jan. 9, 2017 www.JanRasmussen.com
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JACKSON , 13"
OLD BALDY |

AZ Mining & Mineral
Museum MM-8564, 9 cm,
Arthur Bloyd donor
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Jan C. Rasmussen Ph.D., R.G. TGMS Jan. 9, 2017
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FloVEIVIINEFSantaiIiaivits,

AZ M|n|ng &
Mineral Museum
MM-T554 14 cm

diagram = Olson, 1966, Glove mine, Economic
Geology, v. 61, p. 731-743.

Jan C. Rasmussen Ph.D., R.G. TGMS Jan. 9, 2017 www.JanRasmussen.com
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Toughnut Mine, AZ
_ Alkali-calcic - Laramide Mining & Mineral
" Lead-ZincSilver Museum MM-TO056,
e LA R donor John Weber, 4
° cm
“w

o
o
{
&t
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T ¢ o g .
g Pl Empire Mine, Peter
o .m Megaw, ~2 in.

Jan C. Rasmussen Ph.D., R.G. TGMS Jan. 9, 2017 www.JanRasmussen.com
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Waulfenite, Total " b
Wreck Mine, ' % 8

Empire Mts., 2
in., Les Presmyk
sample, Flagg
show 2017
LS SNV
4 ) ¥ 21
= b :

Wulfenite, mlmetlte Total Wreck Mine,
Empire Mts., Pima Co., FOV 7 mm,
Michael Cline photo, specimen,
www. mindat.org
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Total Wreck Mine, Empire Mts.

Alkaliscalcic LLaramide
Lead=Zinc=sSilver.

Cerussite, wulfenite, vanadinite,
cerargyrite, malachite, azurite,
chrysocolla & minor copper & lead
sulfides

In irregular replacement ore bodies
in badly faulted Permian limestone
beds intruded by Laramide diorite
stringers & dikes

Shafts & tunnels

Worked from 1880s to 1940,
producing some 14,000 tons of ore
averaging 8% Pb, 6 oz Ag/T, & minor
Au & Cu

Shipped 8 tons of Mo concentrates
in 1918.
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Galiuro
Assemblage

ap of Galiuro assemblage of the medial
orogeny in Arizona and vicinity.

www.JanRasmussen.com



Red Cloud Mine wulfenite




'l'|. - \
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Alkali-calcic, mid-Tertiary
25-15 Ma, Yuma Co.

iIrregular masses and vug linings of
argentiferous lead and zinc
carbonates with pyrolusite,
vanadinite, wulfenite & minor
malachite, nodules of partly altered
argentiferous galena, & disseminated
masses of silver chloride & bromide
in a gangue of iron oxides, quartz,
fluorite, calcite, gouge & brecciated
wall rock

Vein occurs in an irregular fauit
zone between Tertiary andesite
breccia, dacite porphyry, rhyolite to
dacitic tuffs & lapilli tuffs & Laramide
granodiorite to quartz diorite intrusive

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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_ MIDDLE'MOUNTAINS
Thumb Butte

AZ Mining & Mineral Museum MM-T274, 9.3 cm,
Donors Les & Paula Presmyk

Red Cloud normal fault zone, vertical
channels containing wulfenite

Jan C. Rasmussen Ph.D., R.G. TGMS Jan. 9, 2017 WWW. Janrasmussen com
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Red Cloud Mine

Vanadinite

Pb:(VO,);Cl

« barrel shaped

+ Soft,H=2.75-3
hexagonal prisms
Heavy, SG=6.8-7.1
No cleavage

5]

1able 1. RKed Cloud mine walfeniie trace clement

semiquantitative analysis®

Edson
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Red Cloud Mine wulfenite
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Hilltopiviine; Chincanuanvits:
Alkali-calcic
Pb-Zn
mid-Tertiary

Galena, cerussite, sp
shalerite, wulfenite, &

spotty copper oxides and
scheelite

In fissure veinsand in
irregular replacement
lenses and bodiesin
banded and tilted,
silicified Mississippian to
Permian limestones and
guartzites

Extensive workings from
several tunnels

Total of 30,000 tons ob
base metal sulfide ore
produced intermittently
fromearly 1910sto 1954




Campbell shaft, Bisbee
~ 190 Ma

Sacramento stock
Warren district

Mule Mts.




Quartz Alkalic - Laramide

Old Yuma Mine
~ 72 Ma
Amole pluton
Amole district
Tucson Mts.
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Vanadinite, owner
Dick Morris
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Northern Tucson Mts., looking North toward
Safford Peak, Richard Bideaux photo
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Blocky wulfenite,
Richard Bideaux
photo

Jan C. Rasmussen Ph.D., R.G. TGMS Jan. 9, 2017 www.JanRasmussen.com




Old Yuma Mine, Tucson Mts.

QuartzAlkalic Laramide
AU, PhH, Zn

sulfides with spotty wulfenite
& vanadinte, quartz & calcite
gangue

Steeply dipping, lensing &
faulted orebody alonga
fracture zone cutting
Cretaceous & associated
with Laramide porphyry
intrusive (Amole Granite)

Shaft & underground
workings

Produced 1916-1947,
total 5700 tons ore 4% Pb,
1% Cu, 0.6% Zn, .3% Mo, 1
oz/Ag/T,0.1 oz Au/T




Old Yuma Mine, Amole dist., Tu
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Whipple
Assemblage

Map of Whipple assemblage of the culminant
Jan C Rasmussen PhD, RG iro orogeny in Arizona and vicinity,
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Mohawk shaft Tlger Anzona e ‘
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Mammoth-St‘Anthony iine (Tlger)

Quartz Alkalic - mid-Tertiary




Vigmmoth=StFARthonyaviine (Tiger)




Mammpoth=StaAnthonyMineldiger)

» Wulfenite, vanadinite, gold in
quartz, galena, sphalerite,
anglesite, cerussite, and many
oxidized minerals

* In west-northwest shear zones
intruded by mid-Tertiary (22 Ma)
rhyolite, with widest fissure veins
occurring in quartz monzonite

(Precambrian) that was most y
intensely shattered and brecciated _ ¢ £

« Deposit was oxidized and
faulted, then wulfenite and e
vanadinite were deposited with shibite R
later oxidation ite \

Aine

na

* 6,314,822 pounds MoO, Foundation
produced 1881-1947.
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ROWIEYIVIInE

« 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

; , i Waulfenite on barite, AZ Mining & Mineral Museum,
California (18.26 % MM-9981, 4.5 cm, donors Floyd & Alice Getsinger

MoO,),






e

» Red mimetite balls on
wulfenite

* Globular mimetite
before crystallizing

Waulfenite under Mimetite
(lead arsenate), Rowley
Mine, Painted Rock Mts.,
Maricopa Co., crystal 1.3
cm, ex. Jaime Bird
Collettion; Robert
Lavinsky photo,
specimen,
www.mindat.org

Jan C. Rasmussen Ph.D., R.G. TGMS Jan. 9, 2017 www.JanRasmussen.com
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RUrpieRassiontviinesiviarncoparco:
mid-Tertiary? Quartz Alkalic?

» 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 strongly fluorescent.

Photos courtesy of William Gardner



Porphyry Mo-K-H (Ag-Pb-Zo-W-As-
-Mn-F) system assoclated with
hydrolysis event following

biotite disappearance.
Occasionally economic,

3rd Stage
Porphyry Cu-Mo-K-S (W-Zn-Pb-Ag-
Fe-Mg) system associated with
hydrolysis following hornblende
disappearance. Commonly very
N economic.
3.0 wt. vq, CaO
67 wt.% SiOz 2nd Stage

. WMM (Cu)
system associated with

53 wl.%\ Ca0
57 wL% SiOz -
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1st Stage

Carbonate (quartz) system
associated with carbon
dioxide hydrogen gas

}\Prcdpnnted Stage 3 9.0 wt.% CaO mz ;n ;Bpom to
Cu-Mo-K porphyry 50.0 wt.% SiO; | ¢ hydrous
metal ‘sheil’ / ‘ metamorphism In mid and

lower crust. Non-economic.

Release of
Stage 4
Mo-K-H
fluids

Crystal-liguid

crystallization Stage | parent
[ -, Of Stage 3A liquid —
PR / biotite granodiorite

Hornblende magnetite cumulate

parent liquid for _, >
entire sequence

Jan C. Rasmussen Ph.D., R.G. TGMS Jan. 9, 2017 www.JanRasmussen.com
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rONVIineBanner dlstrlct)

» Galena, sphalerite,
pyrite, cerussite, with a
large variety of
secondary minerals

* In permeable zones
such as breccias,
fractures, and shear
zones

» Especially as bedded
and vein replacements,
in favorable rock types,
such as contact
metamophosed
Pennsylvanian Naco
limestone and silicified
rhyolite porphyry dikes
of probable Tertiary 62
Ma) age
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EmchiViine(Banheraistrict)

Galena, anglesite,
cerussite, with
vanadinite, descloizite,
and copper carbonates

In east-northeast
striking fissure veins
that juxtapose
Williamson Canyon
volcanics with
Pennsylvanian Horquilla
Formation

3 lots lessthan 1 ton
of Molybdenum-

vanadium concentrates Az Mining & Mineral Museum, MM-T305, 8.2 cm, Donors
producedin 1934 Robert & Catherine Sanders




Enchiviine(Banherdistrict)

Waulfenite covered by
quartz, Finch Mine,
Banner district, Dripping
Spring Mts., Gila Co.

6 mm crystals, Paul
Jaeger photo,
specimen,
www.mindat.org




Wulfenite, Queen Creek/Belmont Mine, Pioneer/Superior
district, Pinal Co., 3 in.

Jan C. Rasmussen Ph.D., R.G. TGMS Jan. 9, 2017 www.JanRasmussen.com
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Peraiuiminous Calc

Dipyramidal wulfenite, Shelby Mine, Gold Basin
District, Mohave Co., FOV 3 mm, former Phil
Partington collection, Rolf Luetcke specimen &
photo, www.mindat.org

TGMS Jan. 9, 2017 www.JanRasmussen.com




Peraiuminous Galcic:Wuirenite

Laramide 70 Ma - locally is a guide to gold at Herradura, Mexico

+ Shelby Mine, Gold Basin district, White Hills, Cerbat Mts., Mohave
Co.,,FOV 1.5 mm, Doug Merson photo, specimen, www.mindat.org




Oxidized zones - supergene
zones of Lead-Zinc deposits

Largest, best specimens are
formed in water courses

Waulfenite is deposited away
from the primary ores

Examples with thick tabular
plates

Glove mine,
79 mine,
Red Cloud mine

Defiance etc. Gleeson 3
R'dge - , 4\\\




Callahan, modified from Keith, 1972, Mineralogy and paragenesis of the 79 Mine lead-zinc-copper deposit: Mineralogical Record, v. 3, no. 4, p. 247-264

SECTION OF 79 MINE ORE DEPOSITS

NE 0 100 FEET

ELEVATION, 1

IN FEET SCALE APPROXIMATE
3,800

DISCOVERY
3,7004 OUTCROP

Gossan
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Fic. 5. Generalized view of the Glove ore body. : b %P’ -
Olson, 1962, Glove mine \
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Main fault exposure in wulfenite room,
79 mine, Stan Keith photo

Jan C. Rasmussen, Ph.D., R.G. TGMS Jan. 9, 2017 www.JanRasmussen.com



Wulfenite Colors

Colors "" @
- Colorless (no . % \ %,
impurities) | ..

fe s 7 ol N

» Red (Chromate)

» Orange-yellow
(Arsenate)

* Yellow (Arsenate)
* Brown (iron?)

» Grey/black
(Manganese?)

» Greenish (arsenic-
manganese?)



—Vlineral Assomatlons

anglesite PbSO,

cerussite PbCO,

mimetite Pbs(AsO,)5Cl

vanadinite  Pbg(VO,),Cl
pyromorphite Pbs(PO,4);ClI

descloizite =~ PbZnVO,(OH)

limonite FeO (OH) nH,0
fornacite Pb,Cu(AsO,4)(CrO,)(OH)
hemimorphite Zn,Si,0,(0H), H,0

Cerussite, Mammoth-St. Anthony

smithsonite ZnCO, Mine (Tiger), Pinal County
AUHEhAIGREEIZR, St ILO):10H)s ic:nzg)f B Ami&i&gpf‘pﬁggrmﬁif”m
willemite Zn,Si0, Foundation)

dioptase Cug(Sig045)6 H,0

rosasite (Cu,Zn),(CO4)(OH), calcite CaCO,
chrysocolla  (Cu,Al),H,Si,0s(0H), nH,0 ® quartz Si0;

fluorite CaF,



Viineralogical /ASSOCIations

Old Yuma mine, northern Tucson Mts.,

Vanadinite Pima County, Evan Jones owner
Pbg(VO,):Cl

+ hexagonal

prisms

« barrel

shaped

« Soft,

H=275-3

+ Heavy,

SG=6.8-7.1

+ Nocleavage




Mineral
Geothite
MpOxides
Melaconite
Aurichalcite
Malachite
Smithsonite
Hemimorphite
Chrysocolla
Hetacrolite
Hydrozincite?
Cerussite
Azurite
Rosasite
Calcite
|_Descloizite

~ Wulfenite
Pyromorphite
Murdochite
Platinerite
Mimetite

Oxide
Deposition

-

e

Deposition

(Zinc Predominant)

- - -

Silicate
Deposition

TABLE V OXIDATION OF TRANSPORTED IONS
Paragenesis in the 79 Breccia Sgstem (3rd, 4tk and 470 Levels)
Carbonate

Molybdate, etc.

——

- -

Deposition

Carbonate
Deposition

{Lead Predominant)

Time

Cerussite

Mineral Oxide Deposition
Goethite &
Melaconite -
MnOxides -
Hemimorphite

Chrysocolla

Wulfenite :

Mimetite Fornacite
Vanadinile

Desclomzile

Silicate Deposition

Paragenesis in the Main Fault (4th Level)
Arsenate, Phosphate, Molybdate, Vanadate Deposition

Oxide
Deposition

» Present



Paragenesis: Galena pes, then Anglesite
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Pyramidal wulfenite
near Galena
—>Anglesite >
wulfenite -
mimetite?




Angiesite pbeirore Wulienite
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Cerussite PhCO.

‘3 -
Cerussite and Wulfenite, Mammoth St. Anthony mine, Tiger, Pinal Co., FOV 26 mm,
Ben Kirchner photo, specimen, www.mindat.org

Jan C. Rasmussen Ph.D., R.G. TGMS Jan. 9, 2017 www.JanRasmussen.com



Mlmetlte Pb,(mn;cl later than Wulfenite
o\ ' ’ - a f‘u T i
X

Mimetite on Wulfenite, Purple Passion mine, Red Picacho district, Wickenburg area,
Maricopa Co., FOV 4 mm, Rolf Luetcke photo, specimen, www.mindat.org
Jan C. Rasmussen Ph.D., R.G. TGMS Jan. 9, 2017 www.JanRasmussen.com






Hemimorphite z.,s.0.©o8.4.0 later than Wulfenite

Hemimorphite and cerussite on Wulfenite, 79 mine, Banner district, Dripping Spring
Mts., Gila Co., FOV 4.4 cm, Dan Weinrich photo, specimen, www.mindat.org

Jan C. Rasmussen Ph.D.. R.G TGMS Jan. 9, 2017 www.JanRasmussen.com



Vanadinite pe.(vo,).cllaterthan Wulfenite

Vanadinite on Wulfenite, Rowley Mine, Painted Rock Mts.. Maricopa Co., 2 cm, photo
and specimens Rolf Luetcke, www.mindat.org

Jan C. Rasmussen Ph.D., R.G. TGMS Jan. 9, 2017 www.JanRasmussen.com



Pyromorphite Pb(Po,).Cllater than Wulfenite

Pyromorphite and quartz on wulfenite, Rustler Park, California district,
Chiricahua Mts., FOV 5 mm, Dave Owen photo, specimen, www.mindat.org

Jan C. Rasmussen Ph.D., R.G. TGMS Jan. 9, 2017 www.JanRasmussen.com



Dioptase cu,($1,0,.)6 1,0 later than Wulfenite
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Dioptase on Wulfenite, Mammoth-St. Anthony Mine, Mammoth district, Tiger, 4 mm FOV,
Rolf Luetcke photo, specimen, www.mindat.org

Jan C. Rasmussen Ph.D., R.G. TGMS Jan. 9, 2017 www.JanRasmussen.com



Quartz sio, Iatgr than Wulfenite

Quartz on Wulfenite, Red Cloud Mine, Silver District. Trigo Mts., La Paz Co.,
crystal 4.2 mm, Cat Lemons photo, specimen, www.mindat.org

Jan C. Rasmussen Ph.D., R.G. TGMS Jan. 9, 2017 www.JanRasmussen.com



Chrysocolla cu,a,u.s.0.000.mm.0later than Wulfenite

» . ;.

Chrysocolla on Wulfenite, Rowley Mine, Painted Rock district & mountains, Maricopa
Co., FOV 13 cm, Donald McCoy photo, specimen, www.mindat.org

Jan C. Rasmussen Ph.D., R.G. TGMS Jan. 9, 2017 www.JanRasmussen.com
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Aurichalcite @ncu)co.).om,, ROSaAsite wcuzn.coxon), laterthan Wulfenite

»

Tl g
Aurichalcite (Zn,Cu)s(C0O5),(OH),) and Rosasite (Cu,ZnCO;(OH), on Wulfenite, 79 Mine,
Banner district, Dripping Spring Mts., Gila Co., Paul Stephen Cyr photo, specimen,
www.mindat.org

Jan C. Rasmussen Ph.D., R.G. TGMS Jan. 9, 2017 www.JanRasmussen.com



Wulfenite and Malachite on Cerussite




ROSasite wcuzn.conon. & Hemimorphite on Wulfenite

Rosasite and
Hemimorphite on
Waulfenite, 79 Mine,
Banner district, Dripping
Spring Mts., Gila Co.,

4 cm specimen, Cat
Lemons photo,
specimen,
www.mindat.org

Jan C. Rasmussen Ph.D., R.G. TGMS Jan. 9, 2017 www.JanRasmussen.com



Calcite CaC0.on Wulfenite
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Calcite on Wulfenite, Defiance Mine, Gleeson district, Dragoon Mts., Cochise Co.,
6 x4 cm., Cat Lemons sample, photo, www.mindat.org
Jan C. Rasmussen Ph.D., R.G. TGMS Jan. 9, 2017 www.JanRasmussen.com
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275 wulfenite occurrences in Arizonain
www.mindat.org

all wulfenite occurrences were oxidation products of
deposits with primary galena (except Childs-Aldwinkle
mine)

No wulfenite found in any primary deposits that
contained primary molybdenite (porphyry copper and
porphyry molybdenum deposits)

Coloris related to impurities installed during early
colloidal element/ion diffusion under meteoric
conditions

Waulfenite occurrence depends more on the proximity
of the lead source (galena) than on the presence of
molysource (molybdenite)

Best wulfenite specimens are in water courses/large
open fillings in Alkali-Calcic and Quartz Alkalic districts
awayfromimmediate lead source

Enough Mo is present as a chemical component of
meteoric waters to stabilize wulfenite after oxidation of
the lead source (typically after cerussite formation).

Jan C. Rasmussen Ph.D., R.G. TGMS Jan. 9, 2017 www.JanRasmussen.com



