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A brief overview of progress

* All meetings have been via Zoom video conferencing with e-mail
and other messaging applications in between.

* Currently at 122 educational pages of illustrated opal information
* Hundreds of potential images

* Covers all opal producing (present and historic) and the opals
produced
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1. Defintions

Absorbency, Absorbancy in opal relates 10 the absorption, or l0ss, of water or another liquid by an
opal aither when immersad, or exposad in ar, under normal conditions. Absorbency vares; some
opal is not very absorbant and changes very little in mass or appearance, but in some casas
changes 10 the appearance, mass and/or stabilty of the cpal can be dramatic.

Absorption Factor; & measured by percentage change in weight after mmersion in a fuid.
Hydrophane opal may have vanying rates of absorption and capacly for absorption.

Artificial: al material that simulates or resambles naturd opal but is manutactred.

Black Opal; shows play-of-colour within or on a biack body tone when viewed face up and may be
designated N |, N2, N3 or N4 on the Scale of Body Tone.

Black Crystal Opal: shows a degree of transparency and the colours are often briiant and can
appeear to come ¥om the depths of the gemetone.

Body Hue; the hus or colour of the body of an opal when ignoring its play of colour (f preesnt).
Body Lightness; synonym for body tone (cross ref).
Body Hue/Colour Saturation; the intensity or purity of & colowr.

Body Tone; the relative darkness or ightnees of an opal when ignoring its play of colour (if present). tis
assassed from the Face Up' or top view of the stone, not the base.

Boulder Opal; Natural Opal presentsd as cné piece where the opal naturally occurs in of on the host
rocK..

Brightness in play of colour; The intensity level of the light within the play of colour retumed to the
cbserver after Giffraction by the opal.

Colour play; See piay of colour.

Common Opal: An higtorical minerslogical or gemmological term wsed to describe an opal that dose
not exhibit play of colour.

Composite; natural and/or synthetic cpal composed of two or more components which have been
assembled by bonding or other artificial methods. Composites include but are not limited 1o
doublets, triplets, mosaics, inlay and plastic embadded opal.

Contra-luz opd; 2 transparent opal that shows play-of-colour when light is transmitied through it.
The words contra-luz literglly transiates to “againet the ight.”

Crazing; the fommation of a network of fine cracks o fissures on or in an opal
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Crystal Opal; opa with play of colour that is transiucent of traneparent.

Cutting and palishing; the procees of sawing, grinding and polishing an opd fom rough incudes
caning

Dark Opal; opal with a diark body tone ody ightnees) when viewed face up and may be designated
N1, N2, N3 or N4 on the scae of body tona.

Diaphaneity; Diaphaneity refers to the degree of ransparency of an opal. An opal may be:
rransparent aliows most light 10 pass through with ittle distortion of imagees seen through the opal.
Translucent — alows some light 10 pass through but doee not pemit resoiution of imagee viewed
through the opdl. Opaque — no light passes through

Diffraction; the procass by which & baam of light or other system of waves is spread out as a result
of passing through a namow apearture or across & edge or attice, typicaly accompanied by
interferenca betwean the wave forms produced.

Directionality, Directionaity implies a tendency or abiity 10 move or be orlented in a specifc
direction.

Doubiet: 2 composite of two pieces where a sice of naturd or anifcia opal is cementad 1o a bass
matexial.

Fire Opal; a transparent to transiucent opal that has a yeliow, orange, of red body hue. Fre opal may
present with of without a play of colowr.

Face; presentation face of a stone.

Host Rock: The rock in which opdl forms. Theis rock is sometimes inciuded in the opal when cut as
a gemetone.

Hydrophane Opal; opal with or without play of colour that & absorbent. Hydrophane opal can
change appearancea, mass and/or stabiity depending on the amount of water it contains at any
given point in time.

Imitation; imitation opal is material manufactured 1o simulkate or resembie natural opal but that has
different chemical composition, optical or physical properties to naturd opal.

Impermesbie; Impermeable opal does not absorb, or lose water or other kaquid, either when
immersad, or exposad in ar.

Inlay. Embedding pieces of an opal manually attached to any mater, flush with its surface or
piecas of precious opal that have been cut and fitted into epedcialy cast pieces of jewelery and e
polghed fiat and flush to the surface of the item.

Intarsia; ‘Stone in stona’ inlay. In opal intarsia, pieces of opal &e inlaid ino stona.

ronstone; a sadimentary rock, aither deposited directly as a lemuginous sediment or created by
chemical replacement, containing & subatantial proporion of an Fon compound

Jelly opal ~ (also called water opal): & transparent to semi-transparent, and exhibits no to slight
play-of-colour.
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Light Opal; transiucent 1o semitransiucent opal with piay of colour againet a white or light body tone
(N7, N8, N3).

Matrix Opal; Natural Opal in Host Rock that is, opal presented in one pieca where the opal is
intimately diffused as infilings of veins, pores or holes or betweean grains of the host rock.
Mosaic; a picture or pattem produced by amanging multiple small pieces of opal closaly adiacent to
one another and manually attached 10 & base of any material or are a composition of a smal fiat or
imeguiarty shaped pieces of "tiee’ of natural opal cemeanted as MOSSIC pattem on & dark bass
material. Sometimes pieces of opd are @so encompassad in a resin as in 'opal chip' gemsiones.

Moss opal; opal containing dendrite indusions of another mineral that cause a moss of fem-ike
appaarance within the gam

Natural Opal; Opal derived solely from nature presented in 0ne piece in & natural state except for
cutting and polighing.

Nomenciature; The deviging or choosing of names for things, especialy in a stience or other
discipling. The terms usad and names given in the classification of opal.

Non-Absorbent; Does not absord of soak up Iquids.

Opal; Opal & an hydrated amorphous form of silica SI0y- nH0.

Qoiitic opal; Opal containing dark black, brown or white spherical indusions.

Opal in host rock; Opal presanted in its natural state (apart from cutting and polishing) where the
opal is intimately diffusad as infiling veins, pores, holes and voids, or between grains in the host
rock.

Opal on host rock; Opal prasented in 28 natural state (apant from cutting and polishing) and naturaly
attached 10 the host rock as a layer or where there is a substantial amount of opal on the
presantation face.

Opaque; not transparent or transiucent; impenatrable to ight; not dlowing light to pass through.

Piay of Colour; the phenomeanon wheareby opal may display spectral colours. It is caused by the
diffraction of white ight. The presenca of piay of colour identiies the opal as Precious opd.

Potch; colloquial term for some Australian common opd.
Precious Opal; opal which exhibts a play of colour.

Rafraction; The daflection of electromagnetic radiation, .g., visible ight, infrared, passing through
the interface betwean one medium and another.

Sedimentary opal: Dascriptive term for opal formed within a sedimentary emvironment.

Simulant; A materia which exhibits a visual appearance similar to opal but that does not have the
same structural or chemical propanties of opa.

Soilid opal; term has been traditionally usad 10 describe homogeneous opdl.
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Synthetic opal; Synthetic opal is a manufactured material with the same chamical composition
(SI02nH20), microstructure, oplical and physical properties as naturd opal’.

Transiucent; tranemitting and difusing light so that cbjects beyond cannot be seen dearty
Transparent; alowing ight to pass through so that objects behind can be clearly seen.

Treated opal; Opal that has bean treated in order 10 change ite appearance o properties, for
axampile 10 change body 1one or colour, stability or hardness. Includes, but is not limited to, dying.
amoking, painting, coating, impregnation, filing, stabiisation, heating, or enhancament processes of
any kind. Cutting and polishing is not considerad a treatrment.

Variety; Factors euch as digphanaity, diffracted colours, patiems, body colour, phenomena,
morphology, form and other gemmological factors can al play a role in the detemnination of an
opal's variety.

Volcanic opal; opal found in volcanic environments.

Vater
Wate

White opat White opais are those that exhibit a white o ight grey bodycolor with of without a piay of
colour.

* it showld be noted hat much of the matenal prasenty markatad a6 synthetic opal doaes not mast tha definition of a synthotic as
It doas not have the same chamical compasition, under such droumstances t should ba relamed 10 25 an opal Imiation.
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2. Understanding Opal

- Ly 3 Introduction

This guide is created to aid in describing and dassifying opal Opa as a gamstona ocours in many
differing types, from a multitude of differing localities, each dispiaying its own spacial features and
characteristics making it desirable as a gam material. Opal may be subjecied 10 treatments,
manutactured, or combinad with other materials before being fashionad as a gemstone.

The name opa ikely darivas from the Latin word opalus, and was meantionad in Plny the Elder's Natural
History (Piry the Bider 1855-1857), the word opalus may have derived from ancient Sansiait “upala”™ a
precious stone.

Lk LT DA > . The fascination for opal may be due s principal features: it's play of colour and wide range of body
b L L YA colours. A range of spectral colours can be enjoyed within a single gem.

Opdl is a form of hydrated siica, a naturaly occuning mineral composad of disorderad silcon dicxide
mmmmeuwms&-m&qmwnn
number of “water” molecues in the chemica formua, as the amount of “water” in opa may vary (Gallou
6t al 20060). Traditionaly the water content is quoted as a weight percant mass (Grastsch et al. 1885).
memmmmwwvm%mwﬁm Opal does not have a single crystal structure and it is unusual for a mineral as it has such a variable

—— component — In” has not imit. Opal may have unique features such as body colour [0). patteming,
ranslucancy of opacity and other optical phenomena making it suitabie to be used as a gemn matedial
(Gailou et &. 20083). In this guide the term “opal” is usad as the name for any form of opal considared to
be & gemsione.

For the formation of opa millions of years ago three main faciors were needed, a sourca of siica, a
means of transporting the siica and sometimes a void into which it may be depositad. Most cpa occurs
in sadimentary rocks, examples being Australia and Brazil, or volcanic rocks examples baing Mexico and
Ethiopia.

¥ Tha quotation mans har Tolow A SCaNtTC HrACton 1r which wallr & not necacaarty tha baukd overybody Hhows, but tha

camponants of water [egypen and hydrogan] present In a varkaty of forms - molacular wanar, bond water, hydrooed groups (04,
aven hydrogan is sometimes ssed undar “water”.

Page 16 of 122




- 4 Opal Classification

Classification & the categorization of opal according 1o Variety and Characteristics using defnad
Nomenciature. Over past decades there has been severd opal dassification systems proposed. CBJO
recommends the adoption of a dassification system created in 2021 by the Australian Opal Association [ OPAL BODY TONE GRADING SCALE |
and the Germmological Assodiation of Austraia on behall of al those involved in the Austraian opal ‘ ] ’ '

industry

Determine variaty, then list characterstics (see defnitions)

L n L3 N4 Ls] L w L) L

BLACK DARK LIGHT )
Vanety Opal Wt play of COIOLr @RMPS Against ha  bady 10ne Scaio
Natural Homogeneous Opeal (Solld Opal)
Naturd Opal ==  Notunl Opal on Most Rodk c .
Noturnl q‘ n Most Rock 2 MUNSELL BODY TONE SCALE
—_Composite Opel == Tye and composition
Syrthatic Opal =)  MorufacturodTrade name
Opal Imtation/Simukent "= Matorks'Composition
Charactenstic
Imperrmanbie: Opal that doos not absarb water or other quid
Ay - Absorbont (Hydrophenal: Oped that doas sbeorb water or other Squid
Col Exhibits Py of Colour (Prodious Opal) 4
dach — Doos not edibit & Play of Colour (Common Opal)
S -t :&'&m‘m:":m"‘o‘mdmw "t wih o Py of Colur @xamaks 2ganst 1o body 1000 S0 ol SIwR's MAteR)
Light (N7. N8, N9 on the saale of body tone)
Opaguo
Diaphancity =t Trshcont
Trereporont
T - No Treatrment (apert from cutting and polshing)

Troatment (dotad al treatrmonts)




1light opal faint. 2, light opal subdued. 3, light opal moderately bright. 4, light opal bright 5, light opal very bright.

(Images Cody Opal)



2.3. Opal Characteristics

2.3.1. Absorbency

Absorbency in opal relates to the absorption, or loss, of
water or another liquid by an opal either when
immersed, or exposed in air, under normal conditions.
Absorbency varies; some opal is not very

absorbent and changes very little in mass or appearanci
but in some cases changes to the appearance,

mass and/or stability of the opal can be dramatic.

2.3.2. Hydrophane

opal with or without play of colour that is absorbent.
Hydrophane opal can change appearance, mass
and/or stability depending on the amount of water it
contains at any given point in time.




2.4.3. Patterns

There are a great variety of paiterns of Play
of Colour.that have been nhamed and
described. .

. -



Pinfire

Cloverleaf. Ribbon pattern






10.2. Natural opal - Opal on host rock (presented naturally attached to the h

rock)
Varaty Cramctorsscs Description Tarms used BExampias of

charctarssics addtional
descrpthve teems
that may ba
appiad.

Opal on Hogt Rock
Absorbancy Impondous

Absortont Hydrophane

Play of Colaur In BhibRs Play Pracious Pradominant

opal of Colowr Opatl colours, Brilance,
Pattam

No Play of Common
ookowr Opal
“Body Tone of Back
opal
Dark
Lighe
Diaphanaity of Opaga
opal
Trarghucent
Trargpanant
Tmatment No Treatmant
Troatment Troated oyed, smoknd,
catonised, Tled,
Impragnatnd,
codtnd,

Other Feahumes Body He Coloupn's such as
pink, biua, gray,
yolow.

Pregantason Faghioned Cabochon, caned,
shapa, polshad
shab, cbpct, Rl

Rough Nt pipa, spit,

Spacial fossl,

ot e paausomomh

Host Rock ronstona,

Type sandstona,
Quartztn, basal,
andesiia

Source Country, location,




between grans of a host rock. Presented in one piece)

\Viariaty Cramcsaristcs Dascription Tam BExampies of addtional
CRscriptve farms that
mary bo appiied.

Opal In Host Rock
Absortancy of moonmmashe
opal
Ansorbant Hydrophana
Play of Colowr Exnibits Play Pracious Fradominant colours,
nopal of Colour Opal Srilanca. Fattam
No Play of Common Opal
COOLr
Body Tona of Black
opal
Da
Light
Diaphanaty of Opacue
opal
Transhcont
Transparant
Tmatment No Troatment
Tresamant Treatod oyed, amokad,
carbonised, Sled,
Impregnated, coated,
Othér Features Body Hue Coours such as pink,
bhn. groy. yallow.
Prsentaton Fashionad Cabochon, canved,
shapa, poltshad sk,
obect, R taon, soit,
Hough N1, pba, soit,
Spacal fossl, psaudomaonn,
Vs patiams - ivuiet,
conglomenatn, granular
Hoat Fock onsiona, Sancsiona,
Ty Quartitn, basat,
andasho.
Source Country, location, fiaid,

Boulder opal fmage Francesco Maznard)

Boulder opal mattx Church Window nad fimage Cody Opal)




104.

any material )

Vasaty = Desoipton Oharacteristics Componants

Opal Composite

Basa Layer

Composite opal (opal of any variety which has been manually attached to

Bamgks of addsonal
WeCripdve %nms that
may be appiled.

Pracious opal Diack, dark, or

ight, sythatc opal, opal
simuiant, troated opal.

Common opal, ronstona,
anyx, plassic

Tripkat

Three layers
camentad 10
form ona

Top Layer

Canre Layer

Basa Layer

Quartz, syrhetic spind,
plagtic, ghass.

Pracious opal, synthatic opal,
mitasson opal  dftaction

Common opal,  ronstona,
anyx, plassc

Opal componant

Procious opal, synthatic

Common opell, onyx, plassc

Transpasnt top kayer,
gass, cloar apasy

opal

Common Opal, any gam
mataral, matal, wood,

Opal Componant
Othar Componants

Pracious opal, Synthatic
opal
Rasin, aposy and motal

Mosaic apal cabochons image Cpal Auctions (nead panmissions))
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106 Imtaton or simulant of opal

Viariaty Typa Descripgon Cramctorsics Componants Torm Other
aescripthve
tarms 10 be
ppiad when
own

Opal Naara or

mitant or manufacarad

Smulant matorals et ane not

opal but have opal
o characsnstics.
Nahral Matarals noescont Shal Displanying Pauas Shell,
spactral colours Fored
ammonito
Ammoite)
descnnt gam Displaying Labradorts,
matoras spactral colours Fro Agana,
Falnbow
Moonstona
Manutacamd rdescont Displarying Slocum
Matoras manuiacared spactral colours Sona,
mataras Coloured ol
n Gass,
Plassc or
nasin, dchnoic
gass, glass of
plastic with
ight dftacting
proparses
Other Featums Prasansation Fashionad Cabochon,
canved,
hape,
poishad skab,
obwact.
Rough
Spackd
e e
Source Manufacarer
or brand

— <
Abova laft top vew of Mosalc ‘opalte” tplets and abowe nght side-on views of hase pkats, balow @ magniiad image

showing 1ha mosaic made up of ‘'opalte” placas Smagas Mana DelMagglo

GiA

fom

“Vpaite” rpieds fmage Maha Daliagolo - GIA - fom (Scamast of &l 195G

SORMRIT of al 1955



11.2. Important opal producing countries




11.2.1. Australia

The number of cocurrences of precious opal in Australa producing a diverse range of opal types in
sustanable quantities means Australia has becoms the most important reiable sourca of precious
opd in the world. A first glance the geographic locations of the Australian precious opal
ocCuUmences across South Australia, New South Wales and Queensiand appear disconnectad and
random. Itis only when the geclogy of the area is considered it can be noted that dl the deposits
have a common factor, ther location within & rge sedimentary basin known as “The Great
Ausirdian Basin® (GAB). (Ntmann 1961; Andarson and Jevons 1805; Anomymous 1896, 1801,
1812; Durpeé 1837, Gardiner 1925; Giops 1885; Heath 1965; Macdonald 1804; Mcintoeh 1980,
Flumer 1901; Swindier 1950)

11.2.1.1. White Clffs, New South Wales — Australia’s first precious opal field

After more than a century of production ups and downs, White Cliffs stil produces quantities of
opal makding t the longeast continuously producing field in Austraiia. Opal occurs in the Cretacacus
gandstone and claystons in horzontal seams or inflling voids resulting from casts of fossd remains.
The main type of opal producad on the White Cilf fields s Light Precious opd, often with bright
Flay of colour in a transiucent to transparent body. Thin seem matenda is sought after for making
doublets. White Cilfs is also especily famous for producing some of the beet maring animal cpal
feesils, and for unicque “Opal Finsappies” (Anderson and Javons 1905; Giops 1885; Kovac 1982,
Sanders 1881; Taylor 1971).







1122 Brazil
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1.2.4.1. Shewa and Wollo

The locations the Waga! Tana and Maeo narth of Addls Ababa
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Occumencas of precous opd in Java have bean known since the 167, In the 1970's there was
some activity and from 1983- 2000 it was mined extensivaly. Presently production is sporadic.
The area is characterised by Teriary 10 Quatemary volcanodastic deposits of weathered \itrified
volcanic ash. Opal occurs in voids and cavities resulting from the braak down and dissolution of
organic matter, in panticular vegetation but ako such hings as enais,

A wide variety of precious opal vanaties are recovered ranging from ight to black in 1one, from
transparent 1o opaque, from absorbent hydrophans to non-absorbent. A commonly encountered
material, sometimes refered 10 &3 “Imb casts” are shaped ke ranches with & denss black body
colour and displaying Play of Colour when placad under a strong ight sourca. Some pattems of
POC ae unique 10 Indonasia, a good example being the so called “laser “opal.

Othar types of precious opal found e, traneparent crystal opd, transiucent “tea” coloured opd,
light cpal, and Potch.
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Menico has been producing opal from fields in the State of Querétaro and the Magdalena area
since the late 1800's. Production peakead in the B80's and 70's and continuing at a lesser rate 1o the
preeent time. The opal occurs in & sares of thinly bedded rmyolitic tava fows as infilings in vesicies.
Menico produces four main varieties of opal; Fire Opal facated with a pay of colour, Water Opal
facated with & play of colour, Boulder Opdl (the so called Cantera Maxican Boulder Opal and
leopard opal) and Black opal.  (Anonymous 1947; Feehag 1853; Fryer 1981; Glibelin 18852,
1885¢, 1885b, 18880, 1866¢, 18884, 1888a; Heyimun 1883, 1884b, 1884a; Koivda et al. 1863;
MacFariand 1911; Mallory 1989; Marshall 1974; Mayers 1947, Zeitner 19709, 1887

Fire Opal faceted with a play of colour: Common opal with a high degres of transperency and huee
of vivid red, reddish orange and orange tones displaying piay of colour and may appesar as broad
spangles, amal flecks, of even pinfre.

Water (Crystal) Opal taceted with piay of colour: Water opal is the veriation with water dear body
colour (Sanders 1983)

Mevdcan Boulder Opal, s0 called Cantera: Maxican Cantera Fire Opals, while not always, they may
have an intense play of colors, ranging from vivid red to yellow. it can also display a range of body
colours, including white, Gray, black, and brown. The tem “Cantera” is said 1o refers 10 a type of
quary, suggeeting that thees opals may have been initially minad from open-pit excavalions or
quarmries in Mexdco.

Leopard Opal: In Zimapén, Hidalgo State a variety of matrix opal known as “Leopard opal® is found
in the form of vesicular basait impregnated with precious opal. The even distribution and smal size
of the opal-filed vesicies makas the opa attractive whean cut or carved and polished. Imreguiar
masses of play-of-colour opal showing various body colours (red, white, and colouress to pale
bius) have aiso bean deposited along joints and fractures within the basait flow. This opal deposit,
which may have been worked in pre-Columbian times (Boyd 200; Coenraads and Zeni 2006;
Johneon and Koivuia 1996)




11.3. Other opal producing localities (historical and current)

1188 Slovakia

What is now refemed 1o as Slovaiian opd has also been in the past caled Hungarian or Eurcpean
opal. t has great historica significance and is beleved these mines produced the precious opal
described by Piato and Fliny before the first century. Historical records show the mines were
weorkad continuously for five centuries unti production ceasad in 1822,

In 1775, the largest opal in the workd (at the time) was found at the bottom of the streem in
CGervenica, it was known as Harlequin. & reportedly weighed 607 grams and was valuss at the time
at 700,000 Dutch guilders. Today R is hald and displayed in the collection of the Natural History
Museun in Vienna whers it is descrived as “an opal from Canvenica, Siovakia, exhibiting a fabulous
aray of colours, which is the largest of its kind, weighing 584 grams™.

Another specid find is said to have occumed in 1880 which was was given the name "Gizela's
Chapel® a mass of Potch and precicus opal weighting an estimated 200 kgs.

Vinualy no mining takee place these days. Before the mines closed precious opal from thees mines
supplied most of the world's precious opd. Exampiles of Slovakian opal can be found in many
pieces of European jewelery and regaka.

Figura 1The historiod! Siovakian Thadequin opa™ on displly I he Natuml History Museum i Vienna,

|

Figura 2 Tha locasion of the Sowakan opal mings naar DI,




11.8.12 United States of America

In 1883 opal was dscoverad at Opal Butte Oregon, 1800 in Idaho at panther Creek and then 1805
at Virgin Valey Northern Nevada where in in 18268 an extraordinary precious opal of 2585 opal was
found. Named the Rosbiing Opdl it is now at the Smithsonian National Musaum of Natural History.
1848 the Spencer Mine was found in idaho. 1n 1888 blue coloured opd was reponad from Arizona
and Sandistone malrix opal from Louisiana. In 2023 matrix opal was named Mississippi's Official
State Gemstone.

All the US opal deposits are associated with voicanic rocks. In Nevada precious opel is often found
replacing organic matier such as wood and rarely pinecones. In ldaho the opal occurs in voids in
basalt and rhyoite flows.

The type of opal varies from location 10 lecation. Nevada opal is famous for transiucent cpa with
vibrant POC. It & also known for having & high-water content which causes it to become unstable if
dlowed to dry out. kiaho producas & more stable milky ight opal with muted piay of colowr and
opal from Mssissiopi is matrix opal.

Muticolorad rough opal specimen fom Vigh Valiay, Nevads, LSSy Rano Chris at English Widbedks - Transfarmed’ from
anwiipadia 10 Commons., Fubiic Domain, Mipscommons wiimacia angwindax phpPounc= 1975625




11.4. Extraterrestrial opal

McNed et. AL, (McNeil 2025) usad orbital remote sensing data 10 identlly daposits containing
hydrated silica (opal) in Oxia Flanum, the future landing site of the ExoMars Rosalind Frankliin rover.
The opal occurs between clay-rich plains and an overlying sadimentary fan, and within topographic
lows south of the sadimentary fan. Compositional data indicate that opal is moslly amorphous in
structhure, resuing from weatharing of othar rocks. While we cannot rule out that some opa was
trareponed Fom eksawheare, it most likely formed in place by faing out of solution or through later
groundwater or sol-forming activity. We have identified opal in local regions within the fan, as wel
as possible opal deposis near the center of the Rosalind Frankin landing sita, which are prime
targats for the rover's saarch for past habitabie conditions and signs of past or precant e,

SoyTHERY
G a0

From (Mohiall 2025) “Fiaglonal geography of Oxia Flanum. &) CTX DTM showing alavadion and 3-sigma 2028 knaing
alpses or haExoMars FRR mission (oranga: lunch apporiuntty 1 (LOT), yallow: kunch oppomuntty 2 £0Z)L insat Mars
Ortitar Lasar Admater gibde indicates O Flanum's location near e dichotomy boundiry betwoan Arabia Tams (AT)
and Chvyse Fianit [CFL. The secimantary fan (s outinad In biRCK dots, and 1ha northam and southam

Vialas (NCV) ame iIndicatad by biue dottad nes. Mars Oital Catalog of Aqueous Aamition Signafure (MOCAAS] locations
of siicate minarals [Canar of al, 2023) shown h cyan comaspond 10 100 mypdw defections of hydrows aluminaslioafas or
hyamtad sica focaly In Ons Flnum rafinad 10 Tydratad Sica + keoling”). &) CaSSis NIR FAN ELL (NFE) mosaic of
the fan mgion, with 1 manging of the fan autinad. MOCAAS hyorous aliminasiicates®)daded sfics shown 23 cyan
outines. (o) CaSSIS NFE masalc of Falso Chasma, south of the fan. The quasi ciroullr 3hape of Pako Chaama 8
Indicatad by a dodted ine. Geogmphic nomeanciatura fallows 1 schame of Fawaon at al (20217
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Progress continues
and a launch during
the 2026 CIBJO
Congress is expected.
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