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Wickenburg Gem & Mineral Sociely, Inc.
P. O. Bo x 20375, Wi ckenburg, Arizpna,
E-Maidlwgmsoci ety@ymail . com
www. wi ckenburggms. or g
The purpose of this organization shall be to educate and to provide fellowship for people interested in
rocks and minerals; to foster love and appreciation of minerals, rocks, gems, and the Earth.
Membership shall be open to all interested people.
CAUSESCOPRI N MI NER Congratalations to Evenett Solpen
Col or is probably the fi . ) . we
see a miner al speci men. Recipient of the 2017 Wickentlung Scholanships rbuand
colors and their variati] A graduate of Wickenbur gakhi
t hat the presence of a attending Estrella Commeni
i ntegr al t o® tchcempmisrie!riaolll transfer to ASU in |the
I mpurity) i mparts a par cal |
that is teae, . however ELECTI ONS GOMI NG
I n fact, Beryl , Quart z, DUTI ES OF CLUB OFgg
of minerals that would . .bliThe cl ub will be hol dinfgl tel
DecembeThe nomi nati ng cCOmmi
But technically, col or iflpreparing a ball ot of npPomii «
wavelengt hs o wiositbHet [[posi ti ons are open. Anylone
reflected back to our please contact Craig or [®eb
wavelength absorbed. club is dependent on tlhe
categories wunder which {member s! The cl ub wals9 7$Qodbum
the chemical formula orfland the current member shifcg i
charge transfer, radiati|ll ending your talents. cal
ef fects (diffraction, . , . e, .
scattering). AdditionaIISTh'.S tartblclle '.S Frem the VXIS
anot her catalyst-iaof asalo ocrety ylhaws:
with other processes. s
combination of these proARTI CLE VII e
color and/ or depth of «c¢ ce
a factor, as it det ermi g|PYT!ES i gh
are avain adlrea.i d nlot hi ng Sect i onThle President shgl |
o . business meetings of the| grc«
A mi @sercaoll or i's dependeni
. . SectionTh2ze Vice President S |
T Interaction of I'|ght duties of the president Mwher
1 Wavelengths of | ight
T Composition of the mj _ -
1 Bonding strengths Willl Duties contixa.ed on
f Integrity of the cryfdtal | a tinsidethisdssue
*  Visible white light is comfddée®SoP i m&RYy ORaVdl Mhger@lofBilight
within the vi-sieldl, e ospagtrumelllbgwsy WGRAS”GeR'&ﬁd Mi ner all2 &
vi ol et ( ROYGBV) . And each wa|lpetength ep+esents—a—dadiFHFeremt
energy level . Officer Duties 1,-8
Schol arship Winner Announfl t
Color conti B#ed |[[Ghhowadge st , Field Trips, g1le6 nfor
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BREAK OUT THE HOLIDAY DUDS

potluck: a communal and save the date
meal to which people friday, december 1
bring food to share
Merriam-Webster Dictionary 600 pm
See you at 6:00 pm on November 10th to Potluck and White

share a meal with your fellow members,
before the meeting!

Elephant Gift Exchange

REMEMBER:
WGMS ROCK & MINERAL SHOW

Nov 25 & 26, 2017
Sat5;9 S4n 9
Hassayampa Elementary School

This I soshow] ubnd It i s iIimpoft
as much asPlwemscear.onsi der VOLUNT
s Donate iItems for door| p
s Donate items or t he si] e

s Hel p set up on Friday, an t
sLend some ti@GneTdlml @ h& KliwWorljes
sEnter the Best Rock C(Clon

s Attend the show and suppor

s Buy a nugget
whol e string of
Coulter at the
t he show.
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Meeting M ©Oateber 13||Show and tell prize was |won
first door prize winner Wwas
The meeting was <called ({Next meeting wil./ be Noy. 1
with 31 peopl e i n attglstarting at 6PM.
all egiance was -sack. di Ar Respectively submitted,
presented a program on HYpecppie Keiser
Eclipse.
The minutes for the May .Duties continued from page| ®.
The treasurer fepOt Wasl|secti onThled: Publicity Chpir
Debbie. Guests nd new MAmeans available to publilciz
Unfinished Business: Ey(fhel p promote the WOWW shjw.
scholarship recipient. SectionThlel :Edi tor shall PBuBl
student account at the Hlmonthly newsletters for [tYhe
College. also responsible for thdg ho
New Business: Craig hasl|[pPhotocopy machine and cofgput
running for president oOff]SectionThie2: Schol arship |TheEh
secretary position is allcoordinate necessary aclkti ol
returning to AZ for the [lupdating and distributi pgmi
up in December Stan redqdlevaluating applicants ad@l|d p
responsibilities of eaclffrecommendati ons to the mlenibhe
newsl etter. Debbi e -l wiwlsl
put together a summary of Duties contidé.eld on
There is also a need for ITois kgr dd ok
volunteered to greet peo tBe(?GBrlﬁracifze(
tickets, along with Rox )Sp'ill paue
making the coffee and se tllrv ECHF nérts
at each meeting. Fossi| BowT ,
mi-Mi ocene | a
Steve H will be inquiri peeirmerndsque
insurance for club outin J|Cl ar ki a15 ] D.
Craig will be taking a g afnlki)siAg;iOV|raygeebra
in the desert. Det ail s Col umbi a Pl a
Club Show Satur dd9AmMdPMe nm basalts dfamme
Sunday f'hie0oA#MBM: Signi river, fprmi
available for the 4 shod Ih'ed kpe - wiltPh [fRi 4
tabl e, silent auction, ) OVeepr‘afﬂlna"thi
sale, door prize ticket i'e‘? pxuyge T™hed |
to Robbie and Ken for do dge"“‘t e |Bio
have 2 gold nugé&etrsafffadrel| uperbly pres
Karen wil!/ be selling ti eor
and Mar gar et D for don r
pendent for the show raf d f
the Silent auction, al on ay
the hourly door prize drlg roc
you ever f ofamcuian tBreest4
Cont iénu ¢l
Photos by Sue Ce
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€. Color continaéd from page
METAL | ONS
One can visualize at oms
by roughly <concentric e
sudbhell s/ orbits (Figure
simplified conceptualii z
el ectrons mo v e i n sph
cloverl eaf pat hways aro
within these orbits tha
t hey absorb discreet (
amount of energy it t ak
vari es, depending on th
the nucl eus.)
FI GURE 1 |l deali zed SchEm
atom is composed-clodr gadp
surrounded by or-bhasged
I n this di agr am, t he gr
charge), the blue balls
and the yellow balls are
Note that the negative a
each other out , so that

Di agram by Susan
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€.Color continued from page 4

Met al lons:continued

The po scihtairvgeeldy nucl eus
protons (+ charge) and n
is balanced bohaerlgeec)t.r on
atom i s neutral, wi t h ;
negative chargdsy.pi cBl ¢¥%
orbit the nucleus in the
outer orbital, are far

the nucleus that t hey af
with visible I|light, and
wont t o absorb energy,

When |l ight strikes some
outer orbits of met al s

met ad Sc t hrough Zn, i n

periodic tabl e, pl us a f
may absorhb s ome energy,
hi gher energy |l evel s. T

[
I

FI GURE 2
and Mal ac
Both copp
carbonat e
and mal ac
copper io
thank for
character
col orPphot o
Stan Cel es

FI GURE 3
Waghol i Quarrtr
Pune District

t hat change is subtracte

and the result is a part

8 For exampl e, the ©pr
intrinsic to the che
azurite and mal achi t
characteristic blue g
green of Malachite.

8 Cavamsit¢el or i %5( daread
oxide mol ecul e) . Fi

8 The atomic structure
determi ne what color
given ion, since the
strengths wild/l ef fect
excite the electt onfsg
exampl e. I-d aussi ndei m
Ruby, Emeral d, and A
Those are 3 minerals
col or s However, t
of Emeral d, -rendd op urAp l¢
ar e al | t he result (
i mpurities, i ncluded
structure. Figure 4.

Col or conti ®seed

|l ndiPhot o by St

3

FI GURE 4
Emer al d and

|l mpurities
ions®y( @r e r
for the red

green of Eme

t he purrepd

Al exandH

Di fferent
by the same
the atomic st
three miner
their electr

strengt hs.
it takes dif
energy to ex
in the oute
at or

Phot os St

by

col

on page
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é.Color continued from page 5 C—N
Met al lons continued: ®8<

(@]

8 Other examples of a T e
di fferent colors (Fig ° a8
MR r ed Beryl, green S e

Tremoliteged piTok r O
Purpurite ;:ﬁ
+ . . = 3 ~
Mrf* pi nk Rhodonite, r d <m0
yelgowen Will emite
Fé*raspberry red Eudi .
garnet, -gryeeeln owFor FI GURE 5 M
(oliving)yeehl uish Determined |b
Phosphophyllite, lonsAll the mni
(tourmaline) this page afs¢
an i mpurity
Fé&*  pale purple Strengd %te?gql Oilfomae_
yelgowen Andradit S g€y
. tan Cel esti aln
yel |l ow Pl agiocl as ¢
Di opsi de
Cd*red Cobaltian Cal Forsterite (olli
San Carlos, Gr
Cé*"Paraiba Elbaite (t
Cr'& *Vgreen Tourmaline
Fe, Mn, Ti bl ack El baite, Peder
Mi nas Gerai s,

Pur puSandamanp
Massi f,

Far m,
Na mi

Kariib
bi a

Rhodochros
Capilitas
Argentina

Di strict, E

Col or

conti meéed
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¢ Col ti d f 6 . .
é.Color con |nue. rom page 1 Diaspore (Zultanfte)
8 Pleochroism is the pr r:lslpg\(/a\//r/ry{(r:]hsg;npagne/c
to exhibit different y gl nge n
for a couple of reasof T A rare Sapphire: bl
( A)O q d _ green/ pi nkvioaol etedpdi st
ne epends on in . .
views the mineral. [ n T FIuorlte,_ espe_C|aIIy
structure of these mi Roger iy Mine., n Eng|
influence on tlhieg atbs o
(BYhe other depends d A%
available from the i - e,
the source is deficie N [
domi nat e; i f it is de = e d s
wi |l domi nat e. Typ 2
candl elight, and fluof L e
these variations.
Some exampl es of pl €
atomic structure cont
. See how the cqlor
T Andal usite: g_reer varies from brewni :
red/ purpl e (Fi gup olive, and reddist
1T Beryl (Emeral-gneef| FI GURE &6 Pleochroism Dudg| to
f Corundum: purpl e ContrWHerj vi ewed along di flfere
yel bowwn/ orange: the atomic structure, botH| Kun
| / | II’ appear in different col of s,
€ oWy pal B e oN Photos by Stan Cel esijti an
T Hypersthene: purf
T Spodumene (KunzithHg
purplel/clear/ pink
f Tour mal i ne: pal e
l ight blue/dark b
green/-preen/-geéét oy
pale yellow/ dark |
red/ dark red
Some exampl es oF ofptl g Above:
cal&ed or &@hlmangld sting L”ecsi”e'm
t he stcocgctwuoll ed di light:
abowvdue to | ight sourn Left:
Sunlight
T Chrysoberyl (Al ex§g i
dark red/orange/g FI GURE 7 Pl eochroism Dule to
(Figure 7) Variati AhexandAite appear gr
f Zoisite (Tanzanitg because in the presence off th
blue/ purplel/red human eye is most sensit|l|ive
1 Some Garnets: mocincandescent l'ight (which s d
) o 1l appears reddBBhd uirtpé i sthon| t he
some variation offlymine in England, actually | uo
variation of red Photos by Stgng Ce
Col or conti Be@ed| on
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€ .Color continued from page 7
8 In both Kyanite anfd| bl t
| NTERVALENCE CHARGE TRRNSFER+;44 2+ T4 F & CT come lint
l ons are atoms with a chlargelto (che@atiget hRobdde c@é
are =either more protons|| than el ectrons (and t he
atom is -pbargedr]) yor moile iIEBtFBﬁsCPﬁQnOf Lazu.rlte
protons (and ithargedyelpativertyriad of sulfur ipns
example, common | dlanddfF|eiro! &€ecpbor (Figure (9)
Anot her common el e men £ O ir i [ i u
Tiand**®f course, there aure§ mrg%?{/]% oqfheihél%}nngsﬂy Enolors\
t hat participate in this tbreanas cecgl{nte f'or by I
(someti mes activat eqd b
I ntervalence charge trapsferof(tleWiCTi)n ocombisn amhieanp wi
an electron transfers bfgtweeinmp@mudrjiatciesndg) :met al i ons
with different char ges-; or as described bel ow
bet ween met-mét alndi . I n the FEapeé" oBl ack
Féand°®Fewhen an electron transfer occurs the
Fé* become® Faend 3t'theec ofme%s'|| Fe Férmi Amber to orfang:
(Figure 8). This wuswualllffy results fromrower, apseelpt i
of red wavelengths of ight, MMITit heyemil mevr alo yls!| | «
typically blue or green. br own
Absorption of
FE(positiFodi( prO)s i t | momimmBemm——y E' 7 posi t iFoi( pAo)si t ||on
FI GURE 8 Fé¥aetervalence Charfdie Bbawnspleion
energy, from the red portion of the ight
fromtFre?’Fe As the’'bosgs nah &lectrof’ t i
and as the®'paiims nan d&leect r’6n i(tPobetbmes K
do not denote any particular site, tfhey
respective ions reside in the atomic |[latt
of red | ight, causes the mineral t ol][sho\
Di agram by Susan| Cel
8 An examplPeFé&IlfVGTe calp be
found in Vivianite. |t is naturally pale
green, turning bluel| as | VCT occur s.
(Figure 9)
See Figure 9 for images| of
§ WwWith Beryl, the reffuligepé&ndasdyammaritned.val ende C
(Figure 9)
8 In Jade,?tFEel VEG nay
account for | avendefl col or .
1 Col or conti 9#@ed| on
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€ .Color continued from page 8
FI GURE 9 Mi nerals Whose ||Col
I nterval ance ChaAlgle tThrea npsjflcetru
this page have been col dfed
Photos by Stajn] Ce
Vivianite, Bolivia Thi s
translucent Dbluish greegen 2
when Stan & Sue first bdugh
to Ilight has caused it |Jto
year s.
Kyanite, Barra do Sallli nas, Mi nas
Gerai s, Brazil
Lazuriteg $.N@l, OBQ i s a
vi brant bl ue. -
Pldio b/ ;r n Coflian ‘ 4
Beryl i ne
Darrah Pech, Kunar Pfpovi
Af ghani st an
Bl ue Sapphire
(a variety of Corurfdum) Color Contirllm(é(f on
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€ .Color continued from page 9
| ONI Z1 NG RADI ATI ON
Nat ur al or artificial r
mi ner al s, t hat i nfl uenc-¢g
- col or centers, i nter v
mol ecul ar aggregates,
combination with some at FI GURE 11 Fl uo
and Col or Jent e
Unknowmber Calcite, b The two bl ugel spe
Berylemon yellow quart are from thlg BI
rose quartz) Mi n e, Socorjfrfo C
and the purpl e
Col or Cent eCesnt:®mrs Rad from Rosicl|lare
(usually gamma rays) Photos by Stgn Ce
| attice, and el ectr onl
their nor mal positio
el ectrons may wander ll FI GURE 12 Qufar t :
a space (trap) within Smoky by Irimfd s
these el ectrons may Radioactive minei
wavel engths of 1ight, I m 2l pine 0L
=1 D a7 oA duced t he enegrgy
rupt the ato|mic
He at or ul t r awmaogl at r g ture of thes|g qu
enough energy to free tals, and cafgse |
traps, and the <color teirnduced daffjkied
. . Photo by Sta Cel
prreadi ati.on col or T
8 Examples purple F
Fluorite, smoky
amet hyst quart z, gr
brown topaziridadioata
topaz (most blue to
pink tourmalidd.
8 Natural or -i rlraabdaif T GURE 13 To
di amond (green) acil This alodrofed
centers that are nffltopaz from Topaz Mt., UT has |
el ectron. The radiflradiation. Exposure to tlhe S
Carbon atoms fromiflatomic Ifmaeafice tthe col or fllades
positions.f olodisgeende seen in the topaz sand g|fain
absorb | igbtanget hg|[mount akmotos by Stan Celestign
the color spectrum.
FI GURE 14 BlFuwé¢r To
over 3 decadeg, r
commer ci al blue| top
irradiated to eli t he
bl ue col or, or o ¢
Fl GURE 10 topaz to blue.
KunziPtheot o b Photo by Stap Cel
Cel esti an
Color contindded on
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€ .Color continued from page 9
loni zing Radiation continued:
I nterval ence Char(devCj
radiation (usually gar
energy necessary to in

8 This occur*§d swhkere al
FE* to produce Ame
t his case, ul trav
sunlight supplies
reverse this procgeg
color fades.

8 Irradiation*'tor eptt
gol den Beryl. H(H
will rédwc’demad t
is blue Beryl F

FI GURE 15 Gqgl d
aka Hel Nadaorfal
radiation i nducg
creati d oBuBeéen
gol den yelllow
Photo by Stan |Ce
used courtesy |of

Hi story Musedlm
Angel es

NHMLA 24210

Mo |

ecul ar Aggregate (
per mutati on on Cgkamp
[ n t he case of bl ue
produced by radiation
col or . Given ti me, 1
col or centers may mi
sodium iNo,nst d Nmroduce
_( Na) . Tho
lat oms wi |
and a
i nto sok
(very ver
00000000 Y

0000001
parti<I| asd
t hese cald
bl ue col

FI GURE 16 Bllhuigsy glal i t e
bl otch of inky |Jcoloration
-does not seem [thdtpa/deniner
Photo by Stdfhclye%sliodn
di ate/index. Qi

GNEISS TIMES 11
HEAT
Heat , ei ther natur al or | a
contribute to col or i N B OmMmEe
treat ment (and i rradi at on,
common, t hat it is the mnorn
gemstones.
The physics that causes| col
related to a) releasimng c
their t rapasrr anrgementr eo t
structur e, t hwdoeishe molvé nfgat o
l attice; b) facilitating 1| n
c) the rise in temperattdre
at oms, and t héheaosdgqlugint i
def ects (such as t hose cr
Some examples foll ow:

8 Smoky Quartz can|be

turned clear. Thi
en Beryl gccomplished by [rel
es the |\981nter el ectrons |fro
g a 8 Amet hyst Quartz ¢an
color. or turned to Citrline
estian and 5 ghareo wn) . Iln fhct,
the Natur, al
of Los (part amet hyst and |
created b y
treat mentj.
may be rgl at
and IVCT
i nteractifon
converitsqg Fe
Fé* Heat|ng
S 0 me amgt hy
to abou@,| 500C¢C
FI GURE 17 Prasftdlirins ICt ¢ adtre¢
by Heating Amet hlyatr.i et y ca

Photo by StafprCgkéasoli panfe)

Figures 26
17.

8 Spodumene (Kunzilte)
treated to cause he
or become more inten

8 Beryl (Morganitel i
change the cokhkiosrh|ftroo
pidnish.

is staBl 8eryl (Agquamarine)
I's.gps.calfeemove green huesg, q
auses/ Ra

t mi MOT € color continagéd on
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€.Color continued from page 11
Heat continued:

8 Corun@um( Ruby) r
deepens, and incl
ar®eabed

8 Corundum (Sapphi
commonly heated
intensity and uni

8 Zoisite (Tanzani
nodettractiv-egragu
r eddhbrschwn . heat
brings out t he mg
vi odleue.

8 Green and bl ue
Tour mal i ne-erah @&n ccef
heating.

8 Coupled with irrh§g
produce bl ue or
Topaz.

8 Black Diamonds al
on t he mar k et a
di amonds that hav

BAND GAPS
Very simply put, i n min
(met al sktondwmtior s - awlhf
gal ena and pyrite, 0 X
sermionductors with i mpur
the outer shells (or bar
mi ner al , rat her t han b
atoms or -tmbéycaohes be
(hence th ability to [
rat her t han break when
heat) . Il nputs of wvari ol
el ectrons to jump from
band, into a higher ener
where they are quite mohk
freely. The energy dif
bands fHhandhegap t hat gap
t he amount of energy nefj
absorbed) to effect t he
hi gher state. Figure 1
8 For example, if the
in the blue range of
mi ner al wi || appear
real gar , or pi ment , c
and sphalerite. Fig];

have
copper met a
t hese band gap el ec
energy, beimi tt heame eof
fall back t o | ower

much -esmi teed det er mi
t he met al Wh e n t h
remitted equal s t he
t he col or i s silver
remitted is | ess tha
colors are

Met al s
silver,

created.

Photo by Stan Celestion

FI GURE 20 Nati ve
Copper and Silver owe
energy-hbppidng of freel
Thi sthiabfaedspeci men from

8

Co
t

o ©

p
h
Y|

Mi

And i n di amonds
senmionductors), a
produces a yellow
produces bl ue.

Ni
c

PHYSI CAL OPTI CS

I nterferémncedescence
and chalcopyrite is
| ayers of oxidation,
but al | very, very
oxidati on |l ayer s,
mi ner al and t he
di fferent speeds,
t he |l ayer s. As t N
interact with eachii ot pd
with each other and rei
they mibwtbeofoamhlaseancel
ou-tt herebcyausing a rainbag
di spl ayed. This is als
di splay varying bands-22f

tarni sHh
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é¢ . Color continued f

12

rom page

T
/ BAND GAP
I
w /
o VALENCE BAND
FI GURE 18 Bandcco@adpuct i ng metals (and -aned wagised
band of electrons that are not tied to any|specli
the absorption of I|ight energy, el ectrons, n o\
into the conduction band. The energy necelssar )
mi ne&r aclol or wi | | be depleted i Dbiddireanmwdyebesnagnt ICs |
FI GURE 19
Mi nerals Cpl
Band Gaps
These five
al |l owe t he
yell ow
absorption
l engt hs i n
end of t he
spectruneal gAr (red) and Orpi ment (yell ow)Sul Geutrc hecerlyl
fumerole in Bumpas He$phallaristten, N®Pi, | \CAr, EeCi nMabhar, PV
Mi ne, Guizhou Pr-Gupncee Chana;cEkalcotrichite), Ray Mi
Phot eeEs bBf St an Cel estian, photo A with per midsaskiootna noaft rTj ox
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