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Geociéencias

l!m s 1 ﬁ.“"'















O Museu de Geociéncias foi iniciado em
1934 pelo professor Ettore Onorato. O
museu possui cerca de 5 mil pecas entre
minerais, rochas, meteoritos, gemas
lapidadas e em estado natural. A maior
parte proveniente do Brasil atraves de
doacoes, trocas e aquisigoes feitas por
alunos, professores e interessados por
assuntos geologicos. Existem tambem
pecas vindas de varias partes do mundo.



NATIVE ELEMENTS

San Francisco's reggae favorite
Native Elements (now in their 10th year
as a cohesive unit) never fail to bring
postivity and niceness to all of their
music gatherings. As recording

artist's they spin a curious fabric of
luvers rock, roots and conscious
dancehall wrapped cozily in a bright
"frisco-pino" treatment. A family before
anything else Native Elements strives
to make their show a warm and inviting
experience for all; young and old, blue
and green and evenything in between.

NOW PLAYING
OUR STORY
LISTEN

TAKE HOME
TECH
CONTACT

MY SPACE

moyco-photo




Sinopse dos minerais mais importantes da classe dos elementos

Metais Semimetais Nao metais

cobre Cu  clbico *  bismuto B trigonal grafita ~ C  hexagonal, trigonal
prata Ag  clbico *  arsénio  As trigonal diamante C clbico |
ouro Au  clbico *  antimonio Sb  trigonal enxofre S ortorrémbico |
mercurio Hy  liguido *

ferro Fe  clbico *

platina Pt clbico *







1.1.1 Grupo do ouro
Fm3m 4/m 3 2/m

1.1.1 Ouro Au
1.1.2 Prata Ag
1.1.3 Cobre Cu
1.4 Chumbo Pb

1.
1.
1.
1.
1.1.5 Aluminio Al

1.
1.



0, Central-\West Reqia

3.7 gram hoppered modified alluvial gold crystal measuring 9 x 7 mm.
Crystal shows cubic and dodecahedral faces.
Photograph by Edward Rosenzweig



http://www.mindat.org/loc-46364.html







PRATA






700

600 [ T T o N
500 \‘-\ liquido
= 400 |- )
3 AN
4 ~
= 300 L diamante S
200 |
100 - P ™
,— grafita
0 - | | | <~ vapor
0 1 000 2 000 3 000 4 000 5 000
T (°C)

Fig.1.4: Diagrama de estado do carbono.

As linhas cheias indicam fronteira de
conhecimento garantido; as linhas tracejadas
fronteiras aproximadas.
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Figura 1.7: Diamante, exemplos da Fig.1.8: Brilhante, um dos formatos
morfologia dos cristais. 4/m32/m da lapidacao e da dispers&o da luz.






diamante grafita-2H grafita-3R
(ABABA ..) (ABCABC ..)

Fig.1.6: Estrutura do diamante (a), da grafita-2H (b) e da grafita-3R (c)







Sinopse dos sulfetos mais importantes e analogos

21 SULFETOS M:S=1

24 SULFETOS (SULFOSAIS) COMPLEXOS

chalcosita Cu.S meonoclinico b
bornita CusFeSy ortorrdmbico o
acantita Ag.S monoclinico *

pentlandita (Fe,Ni)sSs cubico *

22 SULFETOS M:S5=1

esfalerita ZnS cubico
wurizita ZnS hexagonal "

calcopirita CuFeS; tetragonal o
estanita Cu,FeSnSs  tetragonal "

cubanita CuFe;5; ortorrdmbico "

pirrotita FeixS monaoclinico e hexagonal ™
troilita FeS hexagonal )

millerita NiS trigonal "

galena PbS cubico o
alabandina MnS cubico *

cinabrio HgsS trigonal o
metacinabrio  HgS cubico *

covelita Cus hexagonal "

2.3 SULFETOS M:S5<1

siegenita (Co,Ni)2S4 cubico *

antimonita ShyS; ortorrémbico o
bismutinita Bi2S3 ortorrdmbico *

pirita FeS; cubico o
marcassita FeS; ortorrombico o
laurita RUS, cubico *

molibdenita MoS; hexagonal o

tetraedrita Cu12ShsS43  cubico "
tennantita Cuq2As4S43  cubico '
freibergita Ag2ShsS1z  cubico '
enargita CuzAsS, ortorrombico  *
pirargirita AgaShS; trigonal '
proustita Ag3AsSS; trigonal §
bournonita CuPbSbhS;  ortorrdmbico  *
boulangerita PbsShsS11 ortorrombico  *
jamesonita PbsFeSbgSss monoclinico  *
auripigment As2S;3 monoclinico  *
realgar AsS monoclinico.  *
25 SULFOARSENETOS

arsenopirita FeAsS triclinico ? "
cobaltita CoAsS ortorrdmbico  *
gersdorffita NiAsS cubico )
26 ARSENETOS

niquelita NiAs hexagonal )
rammelsbergita NiAs; ortorrombico  *
I6llingita FeAs; ortorrombico  *
safflorita CoAs; monoclinico  *
skutterudita CoAs; cubico §
sperrylita PtAs; cubico i

2.7 SELENETOS

2.8 TELURETOS




ESFALERITA









CINABRIO



PIRITA






« tetraedrita Cu12SbsS13 cubica (I 4 3m)

» tennantita Cuq2As4313 - -
» freibergita Ag125baS13 _n_

Fig.2.18: Tetraedrig ,exemplos da
morfologia dos cristais 43m




Fig.2.19: Arsenopirita ,exemplos da morfologia dos cristais.
Pseudos dmetria 2m 2 2
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9.1 Inhydrous and Hydrated Halides where L X
9.1.1
9.1.1.1 Halite NaCl F wim 4/m 3 2/m
9.1.1.2 3ylvite KCL F mdm 4/m 3 2/
9.1.1.3 Villiamite NaF F mdm 4/m 3 2/u
9.1.1.4 Carobbiite KF F min 4fm_§ 2/

9.1,1.5 Griceite LiF F mam 4/m 3 &/




Halite

f'{ﬂo'il :

‘x
5 Mtm .

(Courtesy of Robert Bodner, Virginia Tech.)










Rock Salt
(Halite)




Sylv

1 Hl:I OF COMPARNIES



9.2 inhydrous and Hydrated Halides where L [X)2

3.2.1

1,2.1.1 Fluorite CaF2 F mwdm 4/m 3 2/m

0
9.2.1.2 Frankdicksonite BaF2 F m3m 4/m 3 2/m
q

A.1.3 Tweltite-(Y] Cal-x¥xFi+x, x~0.3 Unk Mono

9.2.2.1 aellaite NgF:z P 41 mam 4/m 25w 2 m







OXIDOS

4.1 Simple Oxides with a cation charge of 1+
(A+2 O)

4.1.14.1.1.1 Cuprite Cu20 P n3m 4/m 3 2/m
4.1.2 4.1.2.1 Ice H20 P 63/mmc 6/m 2/m 2/m



http://webmineral.com/data/Cuprite.shtml
http://webmineral.com/data/Ice.shtml
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Iimenita - FeTiO3
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CASSITERITE

Msno2

28501 $1.7.1




URANINITA



Espinelio - MgAI204
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Chromite Copyright © 2005 Calvin J. Hamilton
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Columbita - FeNb206
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14.1 Anhydrous Carbonates with Zimple Formula A+ CO3
14.1.1 Calcite Group lTngungl, R3]

14. —T
14.
14.
14.
14.
14.
14.
14.

|

Caloite CaCO3
Nagnesite HqFH- F ac
Siderite Fet++C03
Bhodochrosite IIIU-'-'.- F' 3

aphaerocohaltite CoCO3
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Calcite

extraLapis English No. 4:
The Mineral With the Most Forms

Caleite. Aragonite & Co
The Calcium Carbonates
Caleite Likes to Lie
Pscudomorphs

Rene Just iy and the
Broken Crystal

Under the UV Lamp

Calcite Fluorescence

A Lucky Break for
Polarization: The Optical
Properties of Calcite

Top Calcite Localities
e Bizarre World of
Limestone Caves

The Art of Cleaning
Calene & Aragonite




Calcite #R 024 :
Red - Blue - Green - Orangfe»
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Magnesita




14,2.1 Dolomite Group (Trigonal: B3 |
14,2.1.1 Dolomite Callg(C03)2 R 3 3
14,2.1.7 hnkerite Ca(Fe++, Mg, M) (CO3)2 R 3 3
14.2.1.% Kutnohorite Ca(ln, Mg, Fe++) (CO3Z R 3 3
14.2.1.4 Minrecordite CaZn(CO3)2 B 3 3
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DOLOMITE
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TRIUMPH DOLOMITE 1939 /DY 17




14.1.3 Lragonite Group (Orthorhombic: Pmen)
14.1.3.1 iragonite CaCO3 Prcn 2/m 2/m 2/
14,1.,3.2 Uitherite BaCO3 Pmen 2/m 2/m 2/m
14,1.3.3 Strontianite SrCO3 Pmen 2/m 2/m 2/m
14,1.3.4 Cerussite PbCOT Pmen 2/m 2/m 2/m
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168.3.2 lalachite Group
16a,3.2.1 falachite CuZ (CO3) (OH)2 P 2,/a &/x

16a.3.2.2 Nullaginite Ni2 (CO3) (OH|Z P alfm;P &y Hono

16a.3.2.3 Pokrovskite Nod (CO3) (OH)2+0.5(HZQ) P alfn 2
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mo,0-0,5

mo5-1.0
m1.0-1,5
=15

SULFATOS g/l

8,0% 0,0%

Barite Ba30d4 Fhrm £/ 2/ 2/
Celestine 23r304 Phrm 2/m 2/m 2/m

inglesite Ph304 Phrm 2/m 2/m 2/m

CaS04 Imma 2/m 2/m 2/m
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29.6.3.1 Gypsum Ca304-2 (H2O) AZ/a 2/m

29.6.4.1 Sanderite MgiO04-2 (H20O) Mono ? Mono
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PELLETIZED GYPSUM

Loosen/Aerate
Hard-Packed or Clay Soils!

I'his is the perfect soil conditioner!

It works through a chemical reaction
to loosen and aerate hard-packed or
heavy clay soils, It improves drainage
and root penetration, enhances proper
cell development and growth, plus it
Is gentle acting and ecologically safe
to use. Gypsum works like a thousand
little rototillers, conditioning the soil
so that everything can penetrate down
to the roots. Tt works great on “doggy
damage” and tire tracks, too! 4 Ibs,

in a handy shaker canister.

ltem #1631 Your Cost $9.95
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s ] bt

>t

% Handy B8
Shaker
Canister







DinaKhadercom

Cal Apatite Plu 270 tabs

A,

Cal Apatite Plus provides a unigque combination of the

The Center Resources Blog Consultation Store

Price: $65.00

Cluantity |1

Manufacturer
Unit
SHU

same calcium-rich MCHC found in original Cal Apatite®,

but with key nutritional factors added to help maintain
healthy bone density.

Features ipriflavone, a unigue isoflavone derivative that helps support
healthy bone metabolism.

Supplies vitamin D, an essential nutrient far the maintenance of healthy
bones that stimulates intestinal calcium absorption and helps to regulate
calcium and phosphorus homeostasis in the body.

THREE TABLETS SUPPLY:

Micracrystalline Hydroxyapatite Concentrate (MCHCT 1 500 mg
“itamin D (as chalecalciferal) GO0 LU

Calcium (as MCHC and dicalcium phosphate) B60 mg
Phosphorus (as MCHC and dicalcium phosphate) 423 mg
Ipriflavone 150 my

Recommendations: Up to six tablets daily.

E-mail a friend about
this iterm.

Shop by Category

All Products

Fat /Weight Loss
Supplement Kits
Women's Health
Men's Health

Toung Adult

Healthy Aging
Inmnmune Systenn
Digestive health
Drganic Tea

Brain Health

Pre and Post surgery
Healing and Recovery
Bone & Joint Pain
Healthy Skin
Chemotherapy support
Books

Allergies

Exercise Equipment
ina's Chocolate
Anemia

Appetite

Blood Pressure
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Silicatos



Amphibolas

Pyroxenes

Layer
silicates All other
minerals




Minerais comuns da crosta terrestre
(continental e oceanica)

Plagioclasio 39% Micas 5%
FK 12% Argilominerais 5%
Quartzo 12% Outros silicatos 3%
Piroxénio 11% Nao silicatos 8%

Anfibolio 5%






Subgroup*

Nesosilicates

Sorosilicates

Cvclosilicates

Tnosilicates
Single Chain

Inosilicates
Double Chain

Phvllosilicates

Tectosilicates

Structure

single tetrahedrons (no oxygens shared between neighboring tetrahedra) jomed by bonds with
other cations

two neighbormg tetrahedra share one pomt

all tetrahiedra share 2 oxygens, each one with a different neighbor, buddmg up 3,4, 6 or 12
tetrahiedra mto a tmg structure

all tetrahedra share 2 oxygens, each one with a different neghbor, bulding a cham structure

alternate tetrahedra share 2 then 3 oxygens, each one with a different neighbor, bullding a sde-

by-s1de double cham structure

each tetrahedron shares 3 basal oxyeens, each one with a different neighbor, bulding a sheet
structure

each tetrahedron shares all 4 oxygens, each one with a different neghbor, bulding a 3-D
framewaork structure

S1:0 Ratio

1:4

1:3

1:3

4:11

25

1:2



icate Insular 3id

3104 Pl
04 Phrm 2/

1.5 Laihunite

Honticellite

51.3.4.1 Wadsleyite (Mg, Fet+)25104 IZ/m 2/m

—_—

Copyright J. Jedvyah

OLIVINE







laska Garnet

= N'inln%l&
s Manufacturing
Corporation

The First All-Woman Mining
Corporation in the United States
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51.5.2 Iircon group
31,5.2.1 Zircon Zr3ifA4 I J‘l" and 4/m 2/m 2/m

51,5.2.2 Hafnon HES104 I J‘l" and 4/m 2/m 2/m
£1,5.2.3 Thorite Th3i04 I “ll.. and 4/m 2/m 2/m
51.5.2.4 Coffinite U(3104) 1-x(CH)4x I 4/and 4/m 2/m 2/m

51,5.2.5 Thorogumite Th(3104) 1-x (CH)4x I 4 /and 4/m Z/m 2/m
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See the Topaz
in 3D

TOPAZ
ACCESSORIES




4LFRED HIRCHCOCKS

TOPAZ

o’ HITCHCOCK TAKES YOU BEHIND

e THE ACTUAL HEADLINES 10 EXPOSE THE ALTRED Hitchcock
o ) ¢ MOST EXPLOSIVE SPY SCANDAL —— MASTERPIECE

OF THIS CENTURY! FREDERICK STAF

y!
ORD JOHN FORSYTHE 1‘/
TOP

MICHEL SUBOR ~>JOHN FGRSYTHE == MALRIE AR ~-‘-;‘f&AMUELIAYIDR === \| FRED HITCHCOCK

DIGITALLY REMASTERED
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Arrangement of Formula of Camman minerals

silica tetrahedra complex ion

Cyclosilicate

Tourmaline
Beryl




Tourmaline

extraLapis English N

A Gemstone Spectrum

Color and Inclusions Gemstone Tourmaline
History of Tourmaline New and Historic Finds
Tourmaline from the Jungle Tourmaline Mineralogy
Electric Properties and Colors The Kremlin's Casbuncle
Phenomena and Theories  Rescarch and Discoveries

Localities from the Americas 1o Europe and Africa to Australia

Turmalina



t Tourmaline Air Flow 5

$140.00

Detailed Description

Cricket Tourmaline Air Flow 5175T

vable Lint Filter
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Beryl

And Its Color Varieties

The codoeful variction of beryl, from dear gpuohenive oy
vibramt emerakl 0 serene aguamarine, have been
inspiring sicnfists, matics and  poets  for millennia,
Found in a range of shapes, sizes andd colors, berl &5 &
diverse as the Earth m whach it forms,  Today, much o
known and much remains unknown about the gemstone,
maneral specimen and strategse ore thae is beryl,

= Berdd And lIts Color Varictics
F H ‘ ‘ Lapis International, LLC

Aquamarine, Heliodor, Morganite
Goshenite, Emerald, and Red Beryl

East Hampeon, Connecticut, USA
ISBN 0:971537-16-X




Ber’gl Gook

"We Do lf All For You

-We Sel Wedding Licenses
-We Preform Marriages
At Your Chosen Location

-We Assist You With Your
Flower and Catering

Wherever You Are




SINGLE CHAIN SILICATES

A AA A A
TETRAHEDRA /\ :: )\ ‘( /\ | ( /\ \ (

® ron AVAY
.SODIUM - ‘( -

® civLcum

PYROXENE STRUCTURE
(AUGITE)

MAGNESIUM

URL: http://comp.uark.edu/~sboss @@&7@0@@? @jj[? £
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SHEET SILICATES

A A A A
vV V Vv VY
A, A_A_A_A_A

SILICA
TETRAHEDRA

A X X A X
HYDROXYL ‘ ( ‘ ( ( \(

MICA STRUCTURE
(BIOTITE, MUSCOVITE)

URL: http://comp.uark.edu/~sboss University oAlilkansas ﬁ - |







Sheet Silicate
(Si,Al),0,,

Muscovite: K,Al[Si¢Al,0,,](OH,F),



Biotite
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Caulinita
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Clorita
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Vermiculite

b Si** Tetrahedra
£ AP Tetrahedra

AP Octahedra

On place la feuille dans
un petit pot de
vermiculite qu'on peu
laisser tremper dans %"
d'eau la premiédre semaine
seulement. (Bien
1dent1f1er)

.0n commence avec
feuille bien ferme.

g‘.,“%:.
‘mrt e

On rabat la tige avec un
couteau bien aiguisé.

La vermiculite doit rester
humide. Les bébés

appara1U
_ v
e ° —

Quand les bébés sont assez
® grands, on les sépare et

> On emplois du terreau &
0. on les empote.

violette africaine.
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=overmiculite

Mineral enriched food
for domestic and farm
animals

vermiculite contains as
mineral a lot of trace
elements in their natural
ARpEArEanNces. ..

Fead mare

BARBARA ANN

KARMANOS

CANCER INSTITUTE

THE NATIONAL CENTER
for VERMICULITE and
ASBESTOS-RELATED CANCERS




FRAMEWORK SILICATES

7
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SILICA
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v

FELD SPAR STRUCTURE
(ORTHOCLASE)

URL: http://comp.uark.edu/~sboss @UD&?@MW @;jf ﬁ




KAISi,O,

NaAISi,O,

o

Charges ok, but size
difference to large for
substiution

Sizes ok, but charges
must be balanced for
substitution. Done
with Al and Si

) substitution




Feldspato







Nefelina



Sodalita
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Quartzo
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1. As amostras de minerais
observadas nas vitrinas do museu
foram distribuidas de acordo com
algum criterio cientifico. Qual seria

este critério e porgue ele foi

adotado?



12 CLASSES MINERAIS

e Elementos nativos
e Sulfetos

e Sulfossais

e Oxidos

e Haloides

e Carbonatos

e Nitratos
e Boratos
e Fosfatos
e Sulfatos
e Tungstatos
e Silicatos



e Minerais com mesmo radical anionico
apresentam propriedades fisicas e
morfologicas muito mais semelhantes entre
Si que minerais com 0 mesmo cation

e Minerais com mesmo radical anionico tendem
a ocorrer associados na natureza, sendo
originados por processos fisico-quimicos
semelhantes

e Esta pratica de classificacao esta de acordo
com a nomenclatura de compostos utilizada
na Quimica Inorganica



2. Alguns minerails apresentam
faces planas. Sao os chamados
cristais. Observe essa
caracteristica e procure identificar
guando superficies planas nas
amostras nao sao naturais.















3. Liste pelo menos 5 "minerais
gemologicos” que estao no museu
e gue voceé sabe gue sao utilizados

para a confeccao de joias. Quais

Sao as caracteristicas comuns a

estes minerais?









4. Existem alguns minerais que, em
grandes quantidades, tornam-se importante
fonte economica de elementos como S, Pb,

Fe, Mn, etc. Estes minerais sao
denominados "minérios”. Vocé reconhece
algum mineral desses entre 0s que estao no
museu? Liste pelo menos 5 nhomes de
minérios e 0s elementos que eles fornecem.



Argentita: Ag2S - para a extragcao de prata

Barita: BaS04 - para a extracao de bario

Bauxita: para a extracao de aluminio

Berilo: Be3AI2(Si0O3)6 - para a extracao de berilio
Esfalerita: ZnS - para a extracao de zinco

Bornita: CubFeS4 - para a extracao de cobre
Calaverita: AuTe2 - para a extracao de ouro
Calcopirita: CuFeS2 - fundamentalmente, para a extracao de cobre
Calcocita: CuZS - para a extracao de cobre
Cassiterita: SNnO2 - para a extracao de estanho
Cinabrio: HgS - para a extracao de mercurio
Cobaltita: (Co,Fe)AsS - para a exitracao de cobalto
Cromita: (Fe,Mg)Cr204 - para a extracao de cromio
Galena: PbS - para a extracao de chumbo
Hematita: Fe203 - para a extracao de ferro
Magnetita: Fe304 - para a extracao de ferro
Molibdenita: MoS2 - para a extragcao de molibdénio
Ouro: Au - associado ao quartzo e a pirita
Pentlandita:(Fe,Ni)958 - para a extracao de niquel
Petalita :LiIAISi4010 - para extracao de litio

Rutilo: TiO2- para a extracao de titanio
Pirolusita:MnOZ2 - para a extracao de manganés
Scheelita: CaWO4 - para a extracao de volframio
Sperrylita:PtAs2 - para a extracao de platina
Uraninita UOZ2 - para a extracao de uranio
Volframita: (Fe,Mn)WO4 - para a extracao de volframio



5. Diferentes tipos de meteoritos se
encontram expostos no museul.
Procure observar alguma diferenca
significativa entre eles.



Meteoritos

Corpos metalicos ou rochosos caidos na superficie terrestre;

Corpos pequenos que atingem a atmosfera com alta velocidade,
sendo freados com o atrito com o ar;

Calor produzido pelo atrito chega a fundir parcialmente as partes
externas do meteorito, formando uma crosta de material
vitrificado.



Ml ROSSrasd woolly COm

Cometa
Pequeno corpo sélido
composto de rocha, gelo e
gases congelados. Quando se

aproxima do Sol exibe
atmosfera e cauda. .

&

Meteoroide

Pequeno “asteroide” ou
fragmento de algum corpo sélido
do Sistema Solar. Possui de
microns a 1 metro de didmetro.

Meteorito
- Fragmento de um meteoroide
ou asteroide que sobrevive a
passagem pela atmosfera e

" chega até a superficie.



_z:_:_:__. - G ____ i
) [y

_O .33: : £

NN ___ _A__:r_
lo ' i

1| ____ | _______

mml ]




ROCHAS

IGNEAS SEDIMENTARES METAMORFICAS

2 geology.com




Ciclo das rochas

=i

. Erosdo

Afloramento Sedimentos

Rocha

Rocha sedimentar

magmatica

Pressao e
temperatura

Pressao e
temperatura

Arrefecimento Rocha

metamaorfica
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