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SEASON GREETINGS

Season-Greetings!
Happy-2015!

© L. Vasconcelos. 2014,10.17

MaputoiozambiquintheforegrounghartoftheMaputdestuarylnthemiddlegroundthe TertianandQuagrnansedimentdn thebackgroundthe
LibomboRangégdefininthebordebetweeiMozambiquendSwazilandjflateKaroage(Lowedurassicpistanca straighlinebetweeMaputand
theborder=60km.

The Geological Society of Africa warmly
greets all colleagues and friends for the
season of the end of 2014 and beginning
of 2015. We wish you all a fruitful 2015
with of successes in family and personal
livesiil!
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GSAf Matters
THE GEOLOGICAL SOCIETY OF AFRICA IN 2014 AND BEYOND

By Aberra Mogsie (GSAf President)
As stated in the GSAf Constitution, the main objectives of the GSAf are:

- the promotion of the understanding of the earth sciences;

- improve standards of earth science education and research in Africa;

- provide a forum for discussidmligsemination of information across national boundaries between scientists, associations and
in African geology and earth resources;

- promote the development and sustainable management of the continent's earth resoitsces; i®cadoancedevelopment; and

- improve natural hazards assessment and disaster mitigation

In order to achieve its stated objectives the GSAf is increasing its continental and international networiksdogatitarat rgawizationd

being involved in the designing and implementing of earth science projects.

Some of the activities related to these networks are listed below:

1. The President Professor Aberra Mogessie attended several meetings during 2014 on behalf of taBrn@SitiNibtaliyBmesurvey|
(EGS) and the Organization of African Geological Surveys (OAGS) concerning the strengthening of the OAG$hakftiddappa
the GSAf will be a partner; meeting with the Geological Society of Amesidar({G®a)Executive Director (GSA) on how GSAf car
with GSA. Following this meeting, GSA proposed to have a joint meeting between GSAf and GSA on the Africais qiatiry
currently being pursued, a venue has been aeatifiisl Ababa and a memorandum of agreement is drafted and will be finalizg

2. The President represented the society at several meetings dealing with i) the Africa Mining Vision of 2008 Adldisai\tiehbl
Africa Mineral Developr@emtter (AMDC) expert meeting at Debre Zeit, Ethiopia and iii) the expert meeting on Africa Minera
Initiative (AMGI) at the Africa Union Commission (AUC) office in Addis Ababa during the Summer of 2014drhisemsgyounsdls
the new Initiative proposed by IUGS, Resourcing Future Generations, where our General Secretary Prof. Bargeatwa Méabdoid
Council members during the IUGS Executive Committee meeting in India in February 2014. As agetl ®SAf Aad assist p(
makers to look to the future and see how the African continent can best benefit from its natural mineral e ytnecBrbsiul
was alsoone oftheacat hor s of t he fACount rayt iMignitnhge VA figiubbishad @vinerohSbge
20, 2014 using a book sprints methodology (writing a book in five days).

3. The Journal of African Earth Sciences has now a new Editor, Professor Read Mapeo (the former Secr&&afyfdeménal dhiher
of Botswana. Although a Memorandum of Agreement has been signed with the publisher of the Journal, Elseviet jet bgg
implemented and has to be actively considered in 2015.

4. The GSAf successfully organiz€AtBa5 under very difficult circumstances. The CAG 25 was hosted back to back with the Yi
es Salaam Tanzania, in August 2014.

5. The Geological Society of Africa achieved a momentous task, by finally establishing a permanest’sedvatéiviaréh Ada014), hq
at the University of Addis Ababa. This has enabled the society to now have a fully fledged working secfetafiatya3samka $oaP §
and Treasurer of the GSAf) who is in charge of running the secretariat.

6. The President of the GSAf is a member the international IGC35 Scientific Committee as well as advisor foc&umgeahisdnatoayc
Vice President of the GSAf for the Southern African Region, Prof. Wlady Altermann, is a3sdémsheprfahizig@ommittee as well g
representative for the meeting. Our GSAf Newsletter Editor, Prof. Lopo Vasconcelos, is advertising the |@@ 3 rieetinineviesumo

7. The GSAf President became elected as President drnhdiAastibgical Society of Austria in January 2014. He became elected
of the newly established International Committee of the Geological Society of Africa, nominated by the RrEsideturasfdtiexed
for the duration Novenb&014 June 30 2018.

Proposed work plan for 2015
In addition to the intensive work that the GSAf President and the Council members are involved in impleimg Misighh@ vy 2009
a country level, working with the UNECA, AUCBDPth&fDB as well as the World Bank, the GSAf plans in 2015 to:

i) Sign a Memorandum of Agreement between the Geological Society of America and the GSAf to organize arjgiit intielinaibak
Ethiopia in 2017. The venue, Addis Abableeted by the GSA Executives after their experience during the CAG24 in Addis Abal
in Dar es Salaam, because of administrative efficiency. This will be the first of its kind on the Africaon€ @néredreaByaradatway.

ii) Nigeia successfully bid to host the CAG26 event in Ibadan, and preparation is underway for this meeting in November 2016

iii) Based on our discussion during the CAG25 in Dar es Salaam a training workshop on Geochemical Baselineszelanif
and a MoU between the GSAf and the IUGS/IAG Task Group is being prepared and will be signed shortly.

iv) The GSAf is in the steering committee as well as Board Member of the UNESCO program (African Network tidisAMNESE)
Thanks to tHermer GSAf President and now UNESCO Earth Science specialist in Nairobi, Kenya , Prof. Felix Toteu, furat
become available from the Swedish International Agency(SIDA) for financing the project. Work will starhsestimgith badhebdoqd
of January 2015 in Addis Ababa, Ethiopia.

v) The SGSEGUNESC@UGS short course on African Metallogeny has been organized in partnership with the GSAf in Burking
in Marrakesh, Morocco in September 2014 amugaitized in March 2015 in Addis Ababa, Ethiopia. | thank Prof. Asfawosse
Girma Woledtinsae for their hard work to facilitate the organization of the workshop. Specifically | wouidiluegté-tinamie P 6]
Goodwill Ambassaftr Germany who got approval of the different society representatives for hosting the workshop in an ¥4
Ethiopia , having done so in the Western and Northern African Regions. | hope in the future this worksi@yntvell doedHedaithd
African regions.
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Funding of the GSAf

GSAfis largely funded by donations from IUGS, members and occasional sponsors at events such as meetingshathe Wworiisteppa
of GSAf is a concern both to council membets@sddiety at large. The USD$ 5000 subsidy by the IUGS to the GSAf for 2014 W
part of the flight tickets of 10 out of the 15 GSAf Council members who attended the CB&2bGof¢herbe along withdfiES Congreq
in Dales Salaam, Tanzania. Without the financial and moral suppoffrahzengahhiversity of Graz, where the President is a staff]
would have been difficult to run such a continental organization, where the network is becomyenexidwsike ®vémg organizers
CAG24 in Ethiopia where we received 30% of the profit made at the conference after all payments have beefimaade.al parthef
travel costs to attend the CAG25 in Tanzania and also finastegisthéns@ddis Ababa. Unfortunately the not finalized and audited e
received from the organizers of the CAG25 in Dar es Salaam, Tanzania, seems to be financially a negativacbnews/tartihie fazdin
health of our setyi.

We are very grateful for the IUGS support and hope this will continue. In view of the financial difficuttienlver bbpeoferidizand netw
we are engaged in, it will be advisable to look for avenues of how to strengtheastheffiten&atiety. In order to facilitate this,
established a funding committee of the GSAf chaired by Prof. Beneah Odhiambo of Kenya (GSAf CounciloR&gitmd. Eastern Afr

Please support your society and pay your member dreslifegaly asnembers to the account below.
Our official GSAf Account is as follows:

Bank account information

Bank Commercial Bank of Ethiopia
Account Geological Society of Africa
Account numt for all other currencies: 1000061:
BIC/Swift CBETETAA

Telephone 2510115 15 72 10; 25115 53 00 ¢

Fax 2510115 54 62 43
E-mail cbefnrt@ethionet.et
Website http://www.combanketh.com

Invoice address

Dr. Asfawossen &s{GSAYice President for Eastern African Region & Treasurer)
Geological Society of Africa Secretariat: School of Earth Sciences,

College of Natural and Computational Sciences, Addis Ababa University,
P.0.Box 1176 Addis Ababa, Ethiopia

Emailasfawossena@gmail.com

Please be members of the GSAf by filling the online form using the following Link:

http://www.geologicalsocietyofafriceemnoership/join/
You will make a big difference in the development of mineral and energy resources of Africa in a sustainable way:

2014 has been a very successful year for our society, | hope 2015 well be eVdrablg
you all for your support.

| wish you all a Merry Christmas and a Happy
Year 201!

NEWS FROM SOUTHERN AFRICA

From our Council MembeBd&r Mapani (Namibia) we have the following news:

1 Namibia hosted the African Association of Women in Geosciences confer@rsteveekiraf theviember this
The dates weB9th November. The event is significant because it shows that the African Associati
Geosciences is becoming a strong associatithre ueddershipafr colleague and friend Zohra froat®loro

1 The second Item is the Zimbabwe Geological Society Annual Symposium which took pi2@eNiovkiatad
2014)The Symposium was attended by approximately 110 attendees from as far as South Africa, Nan
The theme was the MinResources of Zimbabwe and the investment climate.

Thanks Ben!
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NEWS FROM NORTH AFRICA

RO AL TRATSE §TRUC TUR AR
O MO

From our Council Member, Dr. Youssef Didrouch (Morocco) we have the followir]
M6 Goun Gl obal Geopark (Morocco) ad
The irst labeled Geoparc in Africa and Middle East

Text from UNESCOPRE $&:@fww.unesco.org/newfenststiences/abous/singleiew/news/11 newsites _addd

to_global geoparks network/#.VIYB6THz2So
M6 Goun Geopark is |l ocated in the mid

Central High Atlas is the highest and largest of nmgegamthe country. The geologi|
heritage of the Geopark includes outstanding mineralogical and paleontological f
abundant dinosaur trackways of theropods and sauropodes, geomorphologic sitd
Jurassic | i mes tiomaterfalls,iart gmpresBive cdnglodhérdtenciy
There is also ample evidence of human occupation since prehistoric times includ
artifacts.. Its rich cultural heritage, bears witness to theldemesersce of the Amazig

For more pictures please see

(Beber) people with typical traditional architecture and granaries.

ftp://ftp.unesco.org/upload/sc/GGN%20APPLICATIONS%202014/M'GOUN/Dossier%20de%20Candidature%20%20% 20

%20M'goun%20UNESCO%20%20F %E9vrier%202014. pdf
Thanks Youssef!

THE GSAf COUNCIL

The present GSAf Council was approved at the G3AEE@mbig held in-BaBalaam, Tanzania, during th€@%oquium of African Geo
August 2014.

esiden Secretary G al T - i “
Prof. A‘:e vah':)ess‘e DOr E;:n:rrrvﬁn:‘:m D Asfr:\';us::\ Asrat :
T J . J i f. 0 3
(Austria/Ethiopia) (Namibia) (Ethiopia) Dr. Jude Ogala Prof. Lopo Vasconcelos
(Nigeria) (Mozambique)

Vice-President Vice-President Vice-President

Vice-President

‘\\&\ .%Wi g

Dr. Maideyi Lydia Meck | Prof. Youssef Dricuch Dr.Daniel K. Asiedu  |Prof. Beneah Odhiambe] Dr. Molote Gaetan
(Zimbabwe) (Morocco) (Ghana) (Kenya) (CAR)

North Africx West Africa East Africa Central Africa
Prof. Wiady Atermann Prof. Hassan Helmy Dr. Gbenga Okuniola Dr. Acfawossen Asrat | Dr. Gregoey Tanyileke
(South Africa) (Egypt) (Nigeria) (Ethiopia) (Cameroon)
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NEWS

About Africa

Island of Philae, Egypt

Image Credit: Rita Willaert,
TheislandfPhilaavasoriginallg nearly
permanerislandwithinthe Nile Riverin

carriecby the waters Theseislandsare
londived but not truly permanentthe
watersvillspliaroundhenduringnormallowputduringccasionalurdredor
thousangearfloodsthe waterscouldcoveran islandandcanerodeor even
destroyt.

ThiswastheorigiroftheislandPhilaelt satinthemiddleoftheNileRiver
surroundebly itswatersonbothsidesTheislandoecameéhehomenfone
oftheEgyptiao i v i | mogemazingempiesheTempleflisis.
Inthe1960stheAswarHighDamwasbuiltontheNileRivercreatind.ake|
NasseandprovidingnergyandstablevateflowtothenatiorofEgyptThe
creatiorof this lake floodedmud of the islandof Philae.Someof the
remnantefthetempleveremovedo highegroundeforgheconstructio
ofthedam.Thesehotoseflechowit appearsodaywithsomeportiorof
theislandloodedbutsomepartsstillintact.

Egyptln long,meanderingversjslands
occasionalljorm inside the river from|

Theislandof Phiae recentlygaveits nameto the spacecratvuiltby the
EuropeapaceAgencyhatdroppedntothesurfacefa comefromthe
RosettaSpacecraffThe craft was namedafter the Rosettastonethat
originallyallowedranslatiobetweerthe ancienEgyptia Languagand
GreekTheislandbfPhilaghostecanadditionaibeliskviththesamesetup
T hostindegyptiahieroglyphesnda translatiomtoGreek.

The Rosettaspacecrafivas namedn the hopesthatits datawouldallow
humanitiptranslatsomeofthe historpfEarttascometsnayhavebeerpart
ofthesolasystensoupcombinetbgethetoformheplanetveseetoday.
ThePhilaespacecrafvasnamedn 2004 whenit waslaunchedyy a 15
yearold ItalianStudentnamedSerenaOlgaVismaraToday,ste is in
graduatschoolaboutofinisha Master®egreén spacesngineering.
-JBB

andhttp://www.sacrdestinations.com/egypt/philae
Imageat https://wwwidkr.com/photos/rietje/3663566528
nInTheEartHStoryFBpage

Photo: SolarReserve
24 November2014 The new 96
megawatt photovoltaic solar power
project in South Africa's Northern
Cape Province.

The new 96 megawatt (MW]
photovoltaicsolar power projectin
SouthAfrica'Norther@apdProvinces nowonlineandwillhelpthecountr
meettscriticaklectricitpeeds.

TheJaspeiplant,near Kimberlyis the largeston the continenand can
produc&80000megawattiourofenergyyearforSouthAfricamesidentd
enougtio poweup80000homes.
The projectwas completedwo monthsaheadof schedulend is fully
operationafolarResesythedevelopeannounceodn11November.
Jaspeis locatedn a solaparknearKimberlyhatalsoincludeshe75 MW
Lesedsolampoweprojectwhicikcameonlinen May.

Alsoonthecardsis theeverbiggerl OOMWRedstoneoncentratesbla
thermapower( CSP}owerSolarReservalongwithpartneACWAP ower
is biddingfor the plannedRedstoneCSP project,whichwill use of
SolarReserveZSPtechnologyithintegratednergystorage.
AspartoftheRenewablEnergyndependefoweProduceProctemen
ProgramméREIPPPP) percentagef total projectrevenuegromthe

Jasperprojectwill be set asidefor Enterpriséevelopmerand Socie
EconomiDevelopmefarthebenefibfthelocacommunities.
"InadditiotohelpingouttAfricaneettscriticablectricitpeedstheJasper
Projectwill bring long lastingeconomidbenefitsto the region,"said
SolarReserveZEKevirSmith.

80000households
Withmorethan325000PVmodulegheJaspeProjecwilldelived 80000
megawattioursof renavableelectricity yearfor SouthAfricaresidents
enougto powenpto80000householdhirougla 20yearpowepurchase
agreementithEskomtheSouthAfricapowentilitycompany.
Theprojecalsomarkgsoogle'irstrenewablenergynvestmerin Africa.

Thousand®f mirrors

CSPusesthousandsf mirrorgo reflectandconcentrateunlighbntoa
centrapointogeneratbeatwhichnturnisusedogeneratelectricity.
Morehanl0,00@rackingnirrorgallecheliostateesidéna 1,50aaefield
wheretheyreflectand concentrateunlighbntoa largeheatexchanger,
callechreceivervhictsitsatopa 556foottower.

The projectwas developetby a consortiungonsistingf SolarReservéhe
Kensarfsroupanexperienceempowermenietmenplayein SouttAfrica,
andintikorEnergya SouthAfricardevelopefrenewablenergyrojects.
More dtttp://allafrica.comistories/201411242152 html

t

Gemfields unearths 40-carat ruby in Mozamb

ByJohrFicenec25Nov2014
Sharesn miningcompangxpectedb climbas is it
announceserubywillbesoldatauctioin Singapor
nextmonth

Gemfieldssaid on Tuesdayit had unearthedan
"exceptionafiBcaratrubyat its Montepez minein
Mozambique.
Thecolouredemstoneninerwhichalscownshelargesemeralaninein
theworldat Kagenin Zambissaidit expectetherubyto besoldatauctior]
in Singaporeextimonthitssecondubyauctioroftheyear.
lanHarebottlehechieexecutivefGemfieldsaidii AasAfricartybirthand
atheart] amexceedingpyroudhatpossiblpneofthefinestubiesohave

ique
beerdiscovereit recengeneratiortsasbeerunearthefomAfricarsoil."
Thecolouredgemstonmarkehasseennewworldrecords ona percarat
bbasis- achievedby bothsapphiresindrubiesat recentauctionseldby
Sotheby'®m HongkongandGenevaespectively.
At a Sotheby'salein Genevaon Novembet 2, Londorluxuryjeweller
Laurencé&rafseta newworldrecordora 8.62caratcushiomshapeduby,
whiclsoldfor8.28nEwisg-ranc¢£5.46m)talsdbrokeherecorgriceper
caraforarubyat$997,727.
Thesalefollowsheauctiomfa 29.6arabvalBurmeseubyanddiamond
ring(picturedelow)soldfor $7.34mwhichmatchedhe worldrecordfor
rubiesatauctiorof$997,72percarat.
At http://www.telegraph.co.uk/finance/1125258kGeetrthdOcaratubyinMozambique.html
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Congo-Kinshasa: Belgian Mining Giant Lied Over Bulldozing Homes

2014.11.24A BelgiarminingcompanyGroupe-orresinternationahas
consistentliedabouthebulldozingfhundredefhomesntheDemocrat
RepublioftheCongqDRChandhasdeniedqusticeto thoseaffectedsaid
Amnestinternationtddayina newreport.

Bulldozeddowa miningcompanyuriedhetruthabouforcecevictionin
the DemocratiRepubliof the Congoprovidesatdiiteimagerandothe
newevidencegxposingiowthe company'subsidiangntrepris&énérg
MaltaForrest(EGMF)suppliedbulldozershat wereusedto unlawfull
demolisthomesand forciblyevicthundred®f peoplelivingnextto the
companylsuiswisimindnKawamadgatangan2009It alsadetaildiowthe
companiegnd the Congoles@overnmertave obstructedttemptgo
achievgusticdorthevillagergversince.

"Therds nowoverwhelmirandirrefutablevidenceshowinghatthe forced
evictinsthatGroupé&orresinternationahsdeniedoryearsnfacttookplace,
saidAudreysaughraymnestinternational'€sobalssuedirector.

"Itis shamefifbra mininggiantto lieanddenypeoplgusticelt is timefor
themtofinallycomeclkeanandcompensataevillagerforwhatheylost."”
Fiveyearson, the villagersof Kawaménavereceivedho compensatio
EGMPMpulledout fromthe miningconcessioim 2012.In recentmonthg
villagerdivingcloseto the Luiswishinine nowownedby the Stateowned
compangécaminebaveacedhethreabffurtheforcedvictions.

The demolitiongn 20090occurrediuringa policeoperationio clearthe
Kawamareaof smakscaleminerswhowereallegedistealingromthe

Bulldaersbelongingp EGMFandoperatedy its driversiestroyetiomes

@ndbusinessdsthethreeneighbourhoodmsestothel uiswistmine.
"Somepeopldosttheirlivelihoodas wellas theirhomesTheimpactsre
stilifelttodayOnewomanywhoseesaurantvasdemolishethldusthatshe
doesn’havehemoneyobuyenouglioodto eatandhadtopullherchildren
outofschoolPropecompensatidarvillagersvoulchavealleviated lotof
lthesufferingsaidAudreycaughran.

Mlewevidence
Groupeorrestnternationdlas repeatediglaimedhat the bulldozersnly
destroyedemporanhomesbelongindo smalkcale minersand that the
demolitionsrerdegal butAmnestinternationbbsobtainedatellitémagery,
videdootagandthefilesofa criminahvestigatidsya governmemrosecutor,
containinigrefutablevidencthatthisis notthecase.

' Satellitémagerghowshat387structuresreredemolisheith theaffected
neighbourhootietweer31 May2009and15May2010.Thesestructures
were presentbeforethe influxof smakscaleminersto Kawamawhich
promptethepoliceoperationn24Novembe2009.

NVideodilmedonthatdayshowthe destructionf permanertrickhouses,
witharmedpoliceofficersemovingillagersincludinghilden, fromtheir
homesThisinformatiowascorroborateoly testimoniegivento Amnesty
Internationedsearchetsyresidentsfthethreeaffecteaeighbourhoods.
More tutip:/aliafrica.csinties/201411242089.htmil

coppeandcobalmine.

NASA Airborne Campaigns Tackle Climate Q

uestions from Africa to Arctic

The DC-8 airborne laboratory is one of several NASA aircraft that will fly in support of
five new investigations into how different aspects of the interconnected Earth system
influence climate change.lmage Credit:
NASA.

Novembe25,2014 Releasé4324.
FivenewNASAairbornéieldcampaign
willtaketo theskiesstartingn 2015t0
investigateowlongrangeair pollution
warmingcearwatersandfiresinAfricg

affecourclimate.

Thesestudieintoseverahcompletelynderstoddarthsystenprocessesere
competitivebelectedas partof N A S AdértkVenturelassprojectsEach
projecis fundedt a totalcostof nomorethan$30millioroverfiveyearsThis|
fundingncludemitiadevelopmeriigldcampaigrendanalysisfdata.
ThigsN A S geéorderieofEarthVentursuborbitatvestigatiorgegularl
solicitedguickurnaroungbrojectsrecommendely the NationaResearc
Counttin2007Thefirstserieoffiveprojectsvasselecteth 2010.
"Thesamewinvestigatiormldress varietypfkeyscientifiquestioneritical
to advancingur understandingf how Earthworks,"said Jack Kaye
associatedirectorfor researchin NAS/A Earth ScienceDivisionin
Washingtorfi T h iar®wativairbornexperimentsillletus probenside
processeandlocationé unprecedentefttaithatcomplementghatwe
candowithourfleetof Earthobserving at el | i t es . 0O
Thefiveselectedtarthventurénvestigatiorsse:

1 Atmosphericchemistryand air pollutioni StevenwWofsyof Harvard
Universify Cambridg®lassachusetigllleadheAtmospherfimmograph

projectto studythe impactof huma#producedhir pollutionon certair
greenhousgags.Airbornastrumentsilllookathowatmospherahiemistr]
istransformew/variousirpollutantandattheimpacbnmethanandozone
whichaffectclimate FlightsaboardN A S AE&will originatdfromthe
ArmstrondrlightResearctCenterin Paimdale Californiafly northto the

westerArcticsouthiotheSouthPacifieeastotheAtlantiayortiioGreenland

andreturrioCaliforniacrosgentraNorttAmerica.

1 Ecosystenthangesn awarmingoceari MichaeBehrenfelofOregor
StateUnivesityin CorvallisDregonwillleadthe NorthAtlantiderosol
andMarin€ecosystenfstudywhichseekgoimproveredictionsf how
oceanecosystemwouldchangewithoceanwarmingThe missiorwill
studytheannualifecycleof phytoplankt@ndtheimpacsmallairborng
particleslerivedrommarinerganismaveon climatén theNorthAtlantic

Thelargeannuaphytoplanktdroonin thisregiormayinfluencéheE ar t h 6 s

energypudgetResearchightsoyN A S &B36aircraffromWallops-light

Facilityyirginiawillbe coordinateditha UniversitiationaDceanographic

LaboratorgystenfUNOLSEsearchiesselUNOLSpcatedittheUniversity

ofRhodd s | @&raddadSshoobf OceanograplityNarragansefRhode

Islandis anorganizatioof 62 academimstitutionandnationdaboratories

involvethoceanographiesearch.

"9 Greenhousegas sources i KennethDavis of Pennsylvani&tate
Universityn UniversityPark, will lead the Atmospheri€arbonand
Transpomericaprojectto quanty the sourcesof regionalcarbon
dioxidemethan@ndothergases anddocumentiowweathesystems
transpotthesegasesntheatmospher&@heresearcigoalis toimprove
identificaticemdpredictionsf carbordioxideandmethansourcesand
sinksushgspacebornajrbornandgrounédasediataovertheeastern
UnitedStatesResearcHightswilluseN A S &&38fromWallopsand
theUG12fromLangleResearcfentemHamptorVirginia.

9 Africanfires and Atlanticcloudsi JensRedemannf N A S Ardes
ResearcEentemMountailiewCaliforniayillleadtheObservatiors
AerosolaboveCloudsandtheirinteractiongrojecto probehowsmoke
particlesrommassivébiomassurningn Africainfluencesloudcover
ovettheAtlantid?articlefranthisseasondlurninghatareloftedntothe
midtropospherand transportegvestwardverthe southeasAtlantic
interacwvithpermanemstratocumuléisc | r md t ehiclarecsiticad
to the regionalnd globalclimatesystem NASAaircraftincludinga
WallopsP-3 and an Armstrond=R2, will be usedto conductthe

' investigatidlyingoutofWalviBay Namibia.

9 Melting Greenlandglaciersi JoshWillisof N A S Alét Bropulsion
Laboratorin PasadenaCaliforniayill leadthe OceandMeltingsreenland
missiorto investigattheroleof warmesaltieAtlantisubsurfacevatersn
GreenlandlaciemeltingThe studywill help pavethe way for improved
estimatesffuturesealevelisebyobservinghangemglaciemeltingvhere
icecontactseawaterMeasurementftheocearbottonaswellasseawater
propertiearoundsreenlandillbetakerfromshipsandtheairusingseveral
aircrafincluding NASAS-3 fromGlenrResearcentein Clevelandhio,
andGulfstreatl fromArmstrong.

Seve NASAcenters25 educationahstitutionghreeU.S. government

agenciesand two industnpartnersare involvedn theseEarthVenture

e projectsT hefiveinvestigationgereselecteérom33proposals.

SteveColeHeadquarteid/ashingtd023580918stephen.e.cole@nasa.gov
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Moreat http://www.nasa.govipress/2iieifiber/nasirborneampaigatackleclimat@uestionfrom
africaoarctic/#.VHXvCiGUd8F

Triton completes Mozambique graphite project's scoping study

26thNovembe2014By:Esmari&wanepoel.
PERTHminingweekly.canjscopingtudyintoASXlistedTritorMi n e
NicadeHillgraphitgrojectin Mozambiquéaasestimatethatthe projec
couldsupporé productioaf210000t/y of graphiteoncentrate.

The scopingstudywas basedon a 5Xmilliofonneindicatedesource
grading2.4%grapticcarborfor6.3milliotonnesandincorporateail.8
millioHonnes-yearthroughpyglant.

It wasestimatethattheprojectvouldrequirea capitainvestmertf about
$116millionwhilehefreeonboarctcashcostavereestimatedt $315/t.
Prodationwouldikelystartin 2017 andthe projectvasestimatetb have)
aninitiamindifeof 30years.

i T releaseof the NicadaHillindependersicopingstudyis a significar
milestonéorourcompanygiverthatexploratiodrillingonlystartedn April

fi tonfirmthequalitpftheNicaddillresourcanddemonstratésepotential

Boylesaidthatongoindeasibilityworkwasexpectetb improveéheproject
economicasthehighegradesdentifiedydrillindodatewouldedefined
,withgreateconfidencandexpanded.
Healsopointedutthatthescopingtudywasbasecdn a relativelgmall
percentagef theexistingjlobaresourcat Nicadaill,in orderto testthe
commercialabilitypfaconservativeasecaseproductioscenario.
i M cconmgrehensiveetallurgicatudieswhichwillformpartofthefuture
feasibilitprogrammepmbinedithadditionaksoure drillingnayidentify
analternatandimprovedevelopment o uBoygesaial.
tThepositivescopingtudyhad promptedTritorto startworkon feasibility
studies.

thisy e asaidlrborMDandCEOBradBoyle

Athttp://www.mininqweeklv.conﬂarticlM" nnicadehiltprovesip201411-26

Is Sahara Desert several million years older t

han previously thought?

Sahara desert. Credit: © mrks_v / Fotolia
2014.09.19.

A teamof scientistéromNorwayFrance
andChinahaverevisedheviewthatthe
Saharaleserhasexistedoronlythelast2
to3millioryears.

desertDuringhelastdecadespumerou
scientificstudieshave probedits geologal and archeologicalrchive
seekingpreveaitshistoryDespitsomeémportariireakthroughtereare
stillbasiquestionthatlacksatisfactognswers.
Forexamplehowoldis theSaharalesert?t is widelybelievedhatSahara
deserfirstappeareduringhelast2 to 3millioryearshutrecentliscoverie)
suchasanciensanddunesinddustrecordénmarineoregpusthepossiblg
onsetof Sahararariditybackin time by severamillionyears.Untilnow,

ThisstudypinpointtheTortoniastagg~#11millioryearsago)yasapivotal
periodfor triggerindNorthAfricararidityand creatinghe Saharadesert.
Using snapshotsimulationsvith the NorwegiarEarth Sysem Model
(NorESMMnodekuite theinternationééamexploretheclimatesvolution
ofNorthAfricahrougimajotectonishiftoverthelast30millioryearsThey
foundhattheregiorundergoearidificationiththeshrinkageftheTethys

TheSaharastheworld'sargessubtropical- a giart ocearthatwastheoriginof themodermMediterraneaBlackand

sCaspiabeas-duringheTortonian.
Thesimulatiorarethefirstto showthatthe Tethyshrinkaghastwomain
consequencésrNorthAfricarclimateFirstjt weakentheAfricarsumrer
monsoortirculationanddriesout NorthAfricaSecondit enhanceshe
sensitivitgftheAfricasummemonsooanditsassociatedinfaloorbital
forcingTheTortoniastagethusmarkghetimewhenNorthAfricashifted

b froma permanentlysh vegetatethndscapto a landscapexperiencing
arid/humidycleonorbitatimescales.

howevetherehavdbeemogoodexplanatiorfersuctanearlySaharanset

More @& http://www.geologypage.com/20 teiisteserseveramillionyears. html

Monitoring Karoo ecology in view of possible shale gas developments

ByDrJohHenscheManagelSAEOMvridLanddNode

S A E OAtidLsindsNodeis mandatetb monitothe environmeri the
driestalfof SouthAfrica.

S A E anivdvementititheissuenfshalegasminingoecomesbviousvher
overlayintpemapoftheKaroBasirandtheNamaKaro@iomeMosbfthe|
exploratidicensareadorshalegasaresituateéththeNameKaroo.
Asbothindustnandgovernmertremovinglosetowardsheinitiatiorof
shaé gasexploratioactivitiegjuestionariseabouthepossibleffectof
thisindustnon peopleandsocietygroundwatevailabilitgndqualityas
wellasonthenaturatapital.

Thelatteris definedas naturaktocksandprocessethatunderlidlowsof
ecosystengoodsand servicesand biodiversitgonservatioras wellas
enhancéumarwelbeing.

Ecosystergoodsincludeair, water food,medicinesnineralandbiofuel
while the servicescan either be regulatingsuch as purificatiorand

heavytraffiocvolumesvillfragmenthevast,openKarooMigrantaboumwill
alsoimpactthe environmerdnd the socialfunctioningf this sparsely
populatedrea.Landscapéragmentatiowouldbe especiallylirein an
environmemhererainfalleventsare very unpredictabland patchyand
whergopulatiorsfmanyanimalsndplantevolveavithvastspacettheir
disposabshiftowhereveronditionareright.

So,whatcanSAEONIo?

To develp an effectiveenvironmentaihonitoringorogrammei is first
necessanprevievandsynthesisexistinglataandknowledgeormpublished
andunpublishesburcesscreerdustyshelvesandpickbrainsof scientists,
farmersand otherKarooboffins Thiswill alsorevealthe existinggapsin
knowledgendinformresearchnstitutiorsndfundinggencieaccordingly.
Baselinstudiesof futuregasfieldswill be basedon measurementdata
whichcanbe comparetb similareferencareaswithougasfielé. Over
'timeSAEONhtend$odevelopﬂatatimeseriesofenvironmenﬁakjicators

decompsitionprsupportinguchaspollinatiomutrientyclingnderosion frontheseareasThroughouitwillinvolvenanydifferentollaboratorasis

preventionpr they can be culturalfor instanceecreationaspirituabr
potentiakechnologicalnovation¥heKaroas fullofthese.

Impactsof shalegasmining

ForSAEONo monitochanges$n Karoonaturatapitalthe questioris, of
coursewhathepossiblémpact®fshalegasminingvoule.Whatwillbe
affectechowandatwhictspatiahndtimescales?
Somémpactsvillbeimmediatandata localevelatgasfield. Otherswill
belongetermandmoreextensivacrossheKarooOfmajorconceriis the|
consumptidoy frackingfwater theeverscarceommoditiy thispartof
theworld asisthemanagemenfwatecontaminatdyyfracking.

typicaforS A E Oviagofoperation.

Aburningjuestioatthisstages: WhadoesSouthAfricaneedo getready
forshalegasmining®hatSAEONandits collaborato@refocusingn -
naturakapital is onlyone of manyfacets Besideghe gasandenergy
industrieshesealsancludevateavailabilitgndgualityairandsoilquality,
waste managemenpublic health,societalconditionssenseof place,
heritage futureland use optionsyestoratiomnd rehabilitatiofollowing
exploratiorand/ormining,reliableinfrastructurdunctioningnstitutions,
educationand skills developméneconomicconditionsand the legal
frameworK hebottontineis SouttA f r ieputtidrs

Abusycrisscrossigofnewroadsgaspipesyatepipesandunprecedent

=M oreat http://www.saeon.ac.za/enewsletter/archives/2014/december2014/doc01
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How a well-intentioned U.S. law left Congolese miners jobless

BySudarsaRaghavaNovembe30

LUNTUKULWongod Whenhis fathercouldno longemakeenough
moneyfromthetin mine whenhe couldnolongempayfor schoolBienfai
Kabeshaanoffandjoineda militialt offeredhe promisef lootandfood,

Thahasledforeigompanig®avoiduyinghemineralsyhicthasdriven
dowrpricesManyminersareforcedo findothemwaysto surviveincluding
byjoining@armedyroupsMeanwhiléhemilitiasemainpotenthreats

fi T intetiorofthelawwasgoodputinpracticatwasnotwelthought u t

andsoonhe wasfiringan oldrifleon the frontlinesof A f r deadliggtsaidEricKajembajirectooftheObservatofprGovernancandPeacea

conflictHewas14.
ButwhatmakeXabeshdifferenfromcountlesstherchildsoldierss this:
Hispathtowarinvolvedotjusthewenchingovertyndviolencefeaster
CongdutalscanobscureneasurpassedyAmericatlawmakers.
Villagersalliti L@b a & Od a nLavd s
Thelegislationompelt). S companiewauditheilsupplhaingoensurg
thattheyarenotusingi c letmf n ed& matticzlarlgold coltantinand
tungstefromartisanahinesontrolledyC o n gnardesoumilitiasitwas
championely influentiahctivistaand lawmakerdyothRepublicanand
DemocratsndtuckedntothemassivéVallStreeteformlawknowrasthe
DoddrrankAct.

Thel a suporterarguedhatit wouldweakenhemilitiasby cuttingpff
theiminingprofits.
ButthelegislatiorsignedyPresider®bamdouryearsago setoffachain
of eventghathaspropelledhillion®f minerandtheirfamiliesleepeinto
povertyaccordintpinterviewsithminerscommuniteadersactivistsand
CongolesandWestermwfficialsaswellasrecenvisitstofourlargemining
areas.

Asit soughto complywiththelaw,C o n ggavérreentbegarby shutting
dowrtheminingndustrjormonthsThena processvaslaunchetbcertify
thec o u nnminerglgsconflicfree Buttheprocesss unfoldingtaglacial
pace,marredby a lack of politicawill, corruptiomnd bureaucratiand

regionahonprofigroupfi T Is@ceuntrwhereghegovernmergabsenin
manyareas,plaguedby yearsof war and bad governanceyherethe
economitissuéhasbeerdestroyed’heAmericatawmakers i cppéat
totakethisintoc onsi der ati on. 0

Request$or commeniveremadeto formerisenatoRusselFeingoldD
Wis.)a key backeof the conflicminerks measurevhois nowthe U.S.
speciaénvoytotheGreat.akesegionywhichinclude€ongoButhisoffice
saidhewasnotavailablelheStateDepartmermtsodidnotreplytoseveral
requestforcomment.

AsofJunethegovernmetiadcertifieglst2s miningitesoutof hundreds
in Southand NorthKivuprovincess i g r 6 eneaningherewasno
presencef armedyroupsandtherewereno childreror pregnantvomen
laborer® accordingp U.N.monitorsAs of Octobertherewereonly11

mineutof morethan900herein SouttKivuwheramineralsvereit a gge d o
as conflicfree,saidAdalberMurhiMubalamahep r o v ministe®fd s

mines.
Governmeandinternationalinecertificatiomgenciedjesaid havebeen
unableto auditmostminingareasbecauseof theirsize,poorroadsand
insecurityshabundeerritorywheramosiof SoutlK i vminésarelocated,
isalmosasbigasBelgiunandis controllethosthbya ruthlessrnlitia.The
governmerttesaidfi ¢ @ot thter e . 0

More at  http://www.washingtonpost.com/world/afeatntentionedslawleftcongoleseniners
jobless/2014/11/30/14b58®4811e49fb4a622dae742a2 _story.html

logisticalelays.

Mo z a mb i Erst 8tddent Chapter and Petroleum Ma s t Bagies

PetroleurangineerirggudentattheUniversitgf Eduardondlan@JEM
in MaputoMozambiqueecentlystartedthe ¢ o u nfirst SPBssuden
chapterThechaptecomprised4 memberandincludeshefirstclassof
studentso enrolin anadvancedegreeetroleurangineeringrogranat
aninstitutiomMozambique.

TheformationfU E M & s tdegreé@regranin petroleurengineerin
wasmadepossiblevithhelpfromAnadark®etroleurandvarioupartners
withirMozambiqu@nadarkaorkedlongsid&lEMacultyandprofessor
fromUSuniversitiesithactivepetroleumprogramso developheMasteof
Sciencén Petroleuringineerindegreeurriculurat UEM .Thecompan
alsoprovidefindgforsubstantiahfrastructurgpgradetotheu n i v 6

A n a d # KRandeRogeReagamandTomGriffithaswellasprofessors
fromUSunivesitie® ErdalOzkanColorad&choobf MinesTurgayertekin,
Pennsylvanigtate UniversityTom BlasingaméylariaBarrufetand Walt
AyersTexaA&MJniversityloydHeinzeT exad ecHniversity;omHolley,
Universitpf Houstonand Mauricid’radoard MoharKelkarUniversitpf

glulsé@ havebeerinvolveththedevelopmenttheprogram.
Theprogramyhictbegaritsinauguralessiolin Februarg014jsa2-year

scoursefstudyandincludesstructioimeighsubjectdechnicaleminars,
anda researchdissertatioprojectPriorto admissiolintothe program,
participatingtudentsakea 1-yearprerequisitgetroleurangineeringpre
pragriann padicpetroleurnoncepts.

engineerindepartment.

At http://ww.spe.org/jpt/article/ Z3@&news27/

Savannah confirms higher-grade mineral sands at Moz play

8thDecembe2014By: Natalie Greve
JOHANNESBUR@iningweeklpm) i Followup drillingat Aimlisted
SavannaResourcéd 80km3Jangambeavymineratandg{HMSproject
insoutheriviozambigqubasconfirmedoneofhighegradeHMS.
SavannaEEODavidArchersaidinastatememnMondathattheresourc
drillig programmébadreturnedi g o gradlesof thick,nearsurfaceHMS
mineralisati@vergoodstrikdengthsntheJMRC05andJMRC128reas.
Resultsnclude@4 m at 5.21%HMSfromsurfaceincluding m at 8.05%
HMSand33mat5.18¥HMSromsurfacendudindl 5mat 6.55%HMS.
Scoudrillingalonghe 15 kmstrandlinéo thewestoftheprojecareahad
intersected e n ¢ o wonesyminerglidati@andwouldormoneofthe
mairfocuse®ftheongoingxploratioprogrammia 2015.

A Wwill nowstat workon calculating JointOre Reserveommitteg
complianmesourcéorthemineralisatidhathasbeendefinedo date with
thisworkexpectetbbecompletellytheendofthey e archeoted.

He addedthatJangamavasa largesystemandthe canpanyremained

characteristider the developmendf a profitableniningoperatiorwith
modestapitatosts.

efi T lkdmplementdie favourabléocalinfrastructurgettinghat benefits
fromnearbyoadspowerportandl lookforwardo providingmelyupdates
onthisinduec o u rAshesaid.

Jangamés locatedn a worleclassminerasandsprovinceadjacento Rio
Tint¢és majorMutambaninerakandsdepositwhichalongwith arother
licenceareain Mozambiquéasan exploratiotargetof betweer?-billion
tonsand12billiortonsat betwee%and4.5%totalheavyminerals.
Commentingn the announcemerdnalysigroupSP Angelstatedthat,
shouldhecompanglelineataresowebytheendofthisyearjtwoulchave
madegoodprogressntheproject

More 8 http://mww.miningweekly.com/article/savaniiraiahighegrademinerasandsatmozplay
20141208
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Ethiopian Mapping Agency re-established with a more holistic mandate

ProcessednNov14ti2014Theproclamatiaflan808/201Bdicatethat
the EthiopiarMappingAgency(EMA)will be reestablishedinderthe
jurisdictiooftheOfficeofthePrimeMinister.

TheEMAhasbeerlargelyesponsibl®rthepublicatioanddistributioof

data. As per the proclamationgovernmentaind norgovernmental
institutionillbenefifromE M Ageéaslata.

Furthermoréhe mappin@gencyis oneof the coorganizersf the ninth
ministerialonferencef theRegionaCentefor Mappin@f Resourcefor

valuablgecinformatiodiataundethesupervisiosftheMinistrpfFinance DevelopmelRCMRDRCMRDs oneof UNSPIDER'®RegionaBupport
andEconomi®evelopmelimoFED)Amonghe agery'sresponsibilitig®fficesn AfricaTheministeriaonferenceillbe heldonNovembet 719
are geodesymeasuremenisf the Earth'ssurface aerial photographyandwilloringogethe2Omembestatesosettheoveralpolicyandapprove
satellitémagentopographindhydrographinaps. thenewRCMRD'strategiplanfortheperio01502018.
WhiletheformeEMA'smandaténvolvedhe dutyto reportall informatio| hReadfull story: TheReporter nitp:/mww.thereporterethiopia.com/index.php/news-

onlyto MoFE Dthelatteproclamati enableshe developmenf nationa) headines/item/2747-pm-office-to-oversee-mapping-agency

geospatiallatai nfrastructurasatwill collectand dissemi natgeospatiz |At http://www.tspider.org/nevas devents/news/ethiopiaappin@gencye-establishethoreholistic
mandate

Dust from a comet has been discovered for the first time on the Earth's surface

Credit: Earth and Planetary Science Letters, Volume 410, 15 January 2015, Pages
1i 11.

2014.12.09, IBob Yirka

(Phys.@p A combined team of researchers from Japan and thg
found particles of comet dust in ice extracted from tiéethefasttion
comet dust particles have been found on the surface of the E

meteorite dust. Subsequent analysis however showed that the particles (know
chondritic pordoterplanetary dust particles) wereerfeat match to comet
samples collected by NASA with its Stardust probe project and samples four

2 theati@sphere.

®Back in 2010 a team from France studying Antarctic snow reported find

BiiRaltHB@ibelieved to be comet particles, but this niattiidirsg to

paper published in the jouiath ad Planetary Science Lt report finding commtston the surface of the Earth. Prior to the finding,

researchers describe how they found the dust particles and

learned by analyzing them.

Finding samples of material from a comet is no easy feat, sending

VBgteHiRYYBad believed timgt dust particles would never survive the trip
through the atmosphere, much less the harsh conditions once they landec
rpResiitiB exciting because it will mean scientists will be able to get the

and back is a rare occurrence. Becthatesaientists have taken to colefdiigs on more samples than they could with atmospheric collection. The-
samples floating about high in the Earth's the afraospppreach that hase chunks already have given up more than d0sfghricles. Space

its limitations as it involves using a sticky sheet that nets few of th

and which leaves oils on the samples whitiheadirtied

clean them. In this latest effort, the researchers drilled down approxirgriria@deal

l8fe eager to learn atmet comets as they are believed to
ddidresent some of the oldest objects out sleaping more about them
more about the origins of our solar system, and perhaps whe

by solvents m

into the Antarctic snow and ice at a place called Tottuki Point. Whep\ i¢€ #Sseeders of life on our planet, as some habelizw®e to

melted back in their lab, the researchers fongdtiaen t!

hings, extremelypidYe a

A N ) i o A\ ://phys.org/news/202domeeartksurface. html
(10 to just over 60 micrometers) dust particles which they initially pelieved to 6e

Why have we heard so little about the devastating Cape Verde volcano?

Many villagers will have little to return to. Credit: Joao

Relvas/EPA

2014.12.1Around 60 volcanoes erupt in the average 3@

any particular day, there are usually about 20
erupting somewhere in the world. Naturally, they ca|
headlines. But when there are humaiesragezived, |
need to question the priorities of the news media.
Contrast the fuss about eruption warnings in Icela
vanishingly low media profile of the current er
Fogo, one of the islands in the Cape Verde archi
the coastf West Africa.

In Iceland, great fears of an ash cloud eruption f§
down or ground aircraft subsided as the magn
surface beyond the ice and fed a large and spect
pretty harmless fissure eruption across a ren
uninhabited regi

On the other hand, since Fogo's eruption begeHt

November 23 it has so far destroyed two village
homes of more than 1,000 people.

Cape Verde became independent from Portugal in 1975 and Fogo is home to some 3

inhabitants. A previoustammn the island in 1995 covered six square kilometres with lave

The current eruption has been even more voluminous, sending lava bulldozing its way t

two whole villages.

There have been limited reports on the BBC's Africa hews websitee Butalr®exdy

through social media when | noticed comments along thé kivieshdden't we seen this

on the news?". If the Cape Verde islands had remained an overseas province of Portug

the Azores, perhaps in the developed world we evoedddenore about what's been going

on there. Instead, although the unfolding events on Fogo arddoeimgmield by local

media, they don't seem to make it into news stories featured outside of Africa.

Fogo erupts mostly a stawing form of badalta that humans and animals can easily

evade. However, its advance is inexorable and there's nothing that can be done to stop i

in muchwealthier Hawaii, where the town of Pahoa is currently threatened by advancing

a diversion attempt iskehy.

5 F9go, locals have had time to escape with their movable possessions. They have th

&iedrgbsr ground to watch while their homes, schools and agribolirdsaralislowly

L dentrayre. Drinking water in the surrounding area istedritgramieanic ash, and has

,Been declared unfit for human or animal consumption.

Unlike in 1995, when the evacuated population were able to return to their homes, thi

He[e i;eothing to return to. It's incredibly sad, and hasibeementtidgrofessional
apateur video, but it seems that news editors in the developed world don't de

nggvmfthy. Is it just because nobody died, and because so fargiueisechélyacuation

centres have been able to cope?

hEResRiREOpPle have lodt tiemes and their livelihoods. Does Ebola on mainland Africa and

L/HieRe in the Philippines mean that there really is no time for an event such as this

hRiagligam news agenda? Or do we care about volcanoes only if there's a chance of

dpsogngiencing our diavel plans?

The unfolding events on Fogo can be followed (in Porfoopase)vaind in English at

hspakReportThere's also the GEOVOL group that is active on Facebook.

5 Nei@ thEhe above story is based on materials protieledriversation

At http://www.geologypage.com/2014/hakmwehearesolittleabout. html#ixzz3Lb1Uxp9f
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Strong diamond growth forecast, but funding access could pose threat

10th December 2@yiSashnee Moodley
JOHANNESBUR@iningweekly.cdimlhe diamond industry can e
a strong demand outlook in future; however, access to diamoin
especially for traders, cutters, pobstiejswellery manufactureauld
hinder future market growth.
This is according to the fourth yearly global diamond indy
®iamonds Ti mel ess Gems in a Cha
global managemennsultinfrmBain& Compangnd the Antwerp W(¢
Diamond Centre.

Last year, the market delivered growth between 2% and 4%.
global market was expected to experience a widening gap betw
and supply of up to 5% to 6%.
This would be as a result of a decline inddeupply and increal
demand that was led by expanding wealth and a growing mid
developed and developing countries.

However, looking to 2024, the industry should remain strong if it increas

xfrezits on driving demand and sustaining aimagiévier the market. But,
jthearepegt stated that macroeconomic uncertainties, as well as indust

challenges, which included a decline in access to funding, could impact
future growth.

dinf fegorteconomi ¢ peaks and v aidnteeys t
roei the dpst femp edrsdate steadyeal lgast forethe tinee being, bué tbednduy
iw@nnot afford to get too comfortable. Macroeconomics, along with otk
factorg financing, marketing challenges, undisclosed diartitids,
gananentatoncers, social awareness, and even espetific
darigepngagstand in the way of an easy, straight path to sustained diamon
industry growth over the | ong te

sdi@mond industry report and Bain (@istagrinde

dAVtOKg ak sttpry/www.miningweekly.com/articledt rowtHorecasbutfundingaccessoulebose

threa20141210

Waning investor confidence, weak commodity prices among factors limiting growth of African

mining sector

12th December 20141ge Davenport
Alongwiththe Arctic,subSaharam\fricaremainshemostunderexplore
andhighlyprospectivaineraliseggioronearthHowevedespitéso o
forb u s i apereacaddmyriadnvestmenpportunities in termsof
greenfieldndbrownfielgrojectsacrosshecommoditypectrurn A f r
miningsectohas overthepastseverayearsexperiencdunitedyowth.
ThisyeamprovechoexceptiotothatgenerarendwithStandarBankglobal
headf miningandmetaldRajatkohlidescribingasachallengingearfor
theAfricaminingectorThisis aresulofa numbeoffactorstangingrom
theuncertai globamacroeconoreavironmertelossof confidencim
the miningsector)owercommoditpricesand, mostimportantiya f r
challengingperatingnvironmeandlackofcostcompetitiveness.
EXTERNACHALLENGES

Broadlyspeakingexternafactos beyondhe controlof Africanindustry
stakeholdeeselimitinghetrajectorgfminingrowtlonthecontinensays
Kohliglaboratinthatthisyearhasseena deepenindeclingninvestmer
capitaforminingrojects.
i E qmarketgavdargelclosedip,whiledebtthouglavailabldasbeen|
mores e | e besaysv e, 0
Kohliaddsthat the difficultyin securingprojectcapitalhas beenmost
noticeablmthejunioAfricaminingpacewithlendergxercisingaution
Thishaspromptedsersf capitatoseekalternativleormsoffunding.
Compoundinigeshrinkingoolof projectapitais theglobalossofinvesto
confidencatheminingector.

i M ainvestorbelieveheydidnotsubstantialbenefifromminingportfolig
investmentduringthe supercyclef the early2000s.As a result,their]
confidencandwillingnest invesin exploratioandminingrojecthiave
largehdriedu pKPMGninindheadWaynelansertellsMiningVeekly

impedimenib attractingivestmerandfacilitatingpbusgrowthin Afrc a 6 s
dniningsector.

BASKETOFCHALLENGES

Mininggompaniewantingo establislopersionsin Africaas wellasthose
withexissngninesonthecontinenhaveto overcomaumeroushallenges
to make projectsviable, includinginadequateregulationsa lack of
infrastructuendogisticinsufficierskillscorruptiomesourceationalism,
anda deartlofgee mappingndmininglata.

Accordingp therecentlyeleased A f Suive2ad 1pdiblishethy Good
Governancafricad GGA)morethan45%of canpaniesperatingn Africa
citedhelackofreliablelectricitpnthecontinerds a majoproblemyhile
43%citeccorruptioasanobstacleyithd 2%findingt difficultosecurdank
loans.

MoreovetheWorlB a n20TEaseofDoin@usinesbdexindicatethat
onlythreeAfricarcountrie$ MauritiusSouthAfricaandRwandd rank
tamonghetop50,with30AfricarStatesankec&monghebottonb0.
Compoundinteseoperationathallengess the evempresenspectreof
politicalisk.

fi T Hasleetof challengepushesup the averagecost per ton of all
commoditieand significantlyeducesthe ¢ o n t iahiligyto tebcest
competitivegainsbthemining u r i s dxpl@indangem s , 0
Operationahallengeasidetherds growingonsensthatatthehearof
thec o n t iinabdlityta fécHitatesignificantlevelopmerdf its mineral
resourcbaseasafundamentdisunitgmonghfricarbtates.

i A f isnbotasmglecountryas manyforeigrinvestormistakenigeento
believelt is a continendf 55 differentountriesgachwithits ownpolitics,
regulationgulturesanda mb i telabwnatefelodittek Touchamining
industrjeadeiTonyZoghby

WhileJanseracknowledgehatthereare someinwestorswithsubstantiglHe concurghateachS t - a individumlisebproacto theregulatioand

miningportfoliogehighlightdheincongruendetwees h a r e Bhort
termdemandandthemining n v e s longiernmreéqsiréments.
i 6 Stherr risiplaym@nincreasinginfluentiablein anindustryhat

thailiraen@theextractivindustriegswellasthedevelopmeatthesector
onaprojecbyprojecbasishashamperethininggrowtlonbotharegional
andacontinentakale.

requiretongternthinkingpatiencandnvestmertcrosshec y ¢ hotes fj R e s bodiesndranspotinesd o alaydollongeographicor der s,

Jansen.
Withthisshortermapproachrivingnvestmertecisionst comesslittle
surprisehatinvestorareshyingawayfromAfricarmininggiventhelong

notesZoghby.
Inlightofthisdisunityindustrgtakeholdeeseincreasinglyrgingountries
to collaboratén promotinghe developmertf the miningsectorand

leadtimegequiredior project®nthecontinentyhictofterhavetodevelop mitigatinthemyriadthallengefacingAfricamining.

supporting infrastructure inadditiotothemine.
Moreovesignificantjepressedommaodifyricesarefurthedamaginthe
attractivene$sandviability of miningnvestmentlobally.
Finaneilanalystandadviserbelievehatcommodifyricedavebottome
out,orare atleastpearinghebottonofthecycle Howevetheyalsoagree
thatthelikelihoodfcommodifyricesmprovingignificantiptheshorterm
is slimandthatpriceswillremairilatin 2015.
NeverthelesshilgheseactorsnayprovenfluentiafubSaharai f r
challengingndhighriskoperatingnvironmerg provingo bethegreates|

COLLABORATIONITIATIVES

Whiletheproblenof disunitys merelyhetorideadershiprganisatiors
thecontinerdrebeginningp shifttheimindsetandmodifitheirstrategies

jin favourof a moreunitedapproacho developingd f r mioiaggestor,
beginningvith implementinmitativesthat facilitatecollaboratiom the
miningpace.

Oneofthesanitiativess theAfricarMineral®evelopmefentrd AMDC),
lasircldedn DecembeR013underthe auspicef the UnitedNat i on 6 s
t Economi€ommissianAfricgd ECA)Themissiomfthe AMDGstoactas

a roadmagor the mineralsectorat continentdevel,and to workwith
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memberStatesand appropriat@ationaland regionalorganisationto
promotehetransformativeleof mineratesources thedevelopmenf
thecontinerthroghincreasedconomiandsocialinks.
OnamorepracticdeveltheAMDGromotetheshare@ndenhancedse
ofgeologicandgeospatiahformatiomanattemptofostera highlyskilled
andknowledgdriverminingsectorlt alsoadvocatefor a welkgoverne
Africammining sectothatis sociallandenvironmentadigcountable.

fi T wiskonis clearandtheaspiratiosimpld to useourmineraealttio
industrialiseringdevelopmerdelivejobsandtransforrthelivelinoodsf
the Africanpe o p ElaboraiedE CAspecialinitiativeslivisionofficein
chargd-atimaDenton speakingtthelauncloftheAMDC.

Overthe past12 monthsthe AMDChas madestridesin facilitatinghe
developmenfthesector.
InlateOctobetheAfricaMineral&eosciendaitiativejndetheauspice
oftheAfricaruniorCommissiandtheAMDChelda consultativ@eeting
onthep r o jpegessbfar. Themaingoaloftheprojectalsoreferredo
as the BillionDollarMap;is to developa comprehensivgowledgef
Africad mineraendowmento bring$38@millionof investmerintothe
organisaticemdinterpretatiasfthec o n t igeolegicdhforsation.
Theexpectedesulistodeveloandobtainmprovedeologicandmineral
informatiorsystemsto underpininvestmentn exploratiorand mining
development.
Similarlyin earlyNovembeg memoranduof understandingassigned
betweernthe AMDCandthe Australiamnstituteof Minindor Developme
Centrao provideexpertisécomthe Universitgf Westerustraliandthe
Universitgf Queenslarnd assistheAMDGnitseffortsobecomeacentre
of excellencén mineralsaand developmenthe agreementoversshort]
coursegnminindordevelopmerjbintresearclbntopicofintereststudy
taursandfellowshippeeropeerearningndskillsdevelopment.
Zoghbybelieveshat,whiletheseinitiativesrecertainlynovedn theright
directiortheyarestilljusto b b y p s 6 .
il mpl e me ofdrossbordeamdcollaborativiaitiaties mayprove
quitechallengingndit willbeimportarforthetopechelorfleadershiat

governmenindustnandinvestoleveltokeepthemomenturg o i says, 0
Zoghby.

WAYFORWARD

Whileleadershiprganisationare certainlyplayingan importantok in
promotinglevelopmertf the sector,Jansenbelieveghat, on a more

ipracticalevel,industrgtakeholdenseedto applyinnovativéhinkingind

adopg broadeapproactomining.

He maintainghat developingnineson a projecby-projectbasis with
dedicatedsinglestreaminfrastructut® supportndividuabperations a
costhyandunviablapproach.

i M aAdrigarcountrieareunableo unlockhisresourc@otentiabntheir
ownastheyofterd o ha@etheskillsthedevelopmentzpitabrthepower
generatioftapacityHowevehypoolingesource®pportunitiesdskills,
s thedifferentegion®fthecontinentan[organisehemselves a waythat
isgenuinelynoreattractivasaninvestmem ppor t uni ty. o
Jansemelievethatthewaytodothisis througimegaprojectsnotonlyfor
minindutalsdforagriculturandevernvalueaddedeneficiation.

i Mo r evibhd € it @ trandsomraodityricevolatilitglominatintpe
miningsectorminersvantingo exploibpportunitiéa Africawillneedto
consideinvestingn clustedevelopments minimiseostsandmaximise
b e n e hei says. Suth clusterdevelopmenter megaprojectsould
implemettybridisefiindingnodelsoaccesprojectapitalpoobndshare
severeljimiedresourcesisesharednfra structuré suchasraillinesto
hexportheoretoportandtranspowgriculturaiputandoutput andbenefit
frombeneficiatianitiativeshoulgrojectachievéhepropeeconomiesf
scale.

Industnstakeholdebelievethat,currentlyppportunitis ripefor cluster
developments megaminingprojectconcentratingn irorore in West
AfricatheCopperbeih CentraAfricaliquefiechaturafjasin EastAfrica
andthecoalbeltin Southerrfrica

At http://www.miningweekly.com/articlefinaesigronfide neereakcommodityricesamongactors

imitingyrowtkofafricarmininesecto201412121

Congo-Kinshasa: Leveraging Mobile Tech to

Wolframite and Casserite mining in Goma,
Democratic Republic of the Congo. Photo:
Julien Harneis / Wikimedia Commons

2014.12.1ByEliotPence
WashingtomCd8 Rarelyhassosmalla
lawstirredsomuctdebateboutodistan
a conflictOverthe pastseveramonths
debate about
companie discloseany use of conflicmineralsn manufacturingas
dragge@ bunclofseeminglynconnectgekbopléntoitsorbitfromGreen
BayPackergjuarterbackarorRogerandmembersftheU.S.Congres
toWashingtahinkanksandthousandsf Americanompanies.
Atissuds whetheSectior1 5020f the DodiA-rankActof 200%hashurtor
helpegeoplen thetargetcountry theDemocratiRepublioftheCongd
(DRC)Advocategushindortheprovisionalledhttentioto whattheysaw|
asthecomplicitpf the Americasonsumeaindtheirblooccellphonesin
C o n gongbirsgonflictCriticsclaimthe lawhasdrainedhe countryof
mucheededvestmerthrowingillion®f Congolestirthemtopoverty
Ultimatelythedebateabouthelegislatiom Washingtohasdrowneaut
the Congoleseoice Butnewtechnologiesffemewwaysfortheirvoiceto
beheard.

Mobilephones apps,techsupportectitizenactionand usergenerate
imageryprovidedifferentavenuesfor the Congolesé¢o generatemore)
informaticenddatathatmighbettemfornthedebateUntihowcompanie
h a v seenbnbbilephonesas an opportunitpecauseechnologh a s
beerframedsasolutioii i tbéedramedistheproblem.
Ironicallthesameoolghatledtothisl a wréasocannowbepartofthe
solution.

Recognizig thechallenges

Much of the debate about the legislation revolves around whethg
But since it is unlikely to be repealed in its entirety, focusing on a
operational challenges its implementation poses offers a more

legislation requiring

Combat Conflict and Corruption

Ontheground challenges in the DRC and surrounding areas will continue
complicate efforts to collect information about conflict mineral supply chal
The DRCbds recovery since the end
reZmergence of conflict in the eastern part of the country, which has or
recently abated. Clashes between armed groups continue, particularly on
border between Rwanda and the DRC, despite moves towards increas
stability in the region.

Ongoing conflesents a significant operational constraint for stakeholders
seeking to reduce the trade in conflict minerals. The DRC also faces one
L the most challenging infrastructure deficits on the continent, with about |
the existing infrastructure in deedabilitation. To rebuild the country and
catch up with the rest of the developing world, the DRC needs to spend $
billion a year over the next decade, or 75 percent of the 2006 GDP.

The country currently has less than 30 miles of paved roaulljper one
people. Insufficient infrastructure is perhaps the biggest difficulty forei
businesses, ndprofits and other organizations face in the region.

The combination of ongoing civil disruption and conflict, with limite
infrastructure presents enormous obstacles to the implementation of t
legislation. But new methods of data acquisition prpsenteuni
opportunities to shed light on a growing challenge.

H\Whatis Compliance?

One of the challenges revolves around what constitutes complianc
sCurrently, companies are required to due diligence their supply chain
defetmine whether they are deatljirectly supporting the conflict in their
supply chain. (See the Securities and Exchange Commission Fa
SheetDisclosing the Use of Conflict Minerals

However, guidelines on due diligence offer, at best, little more than be
practices for suppberveys and training. At worst, they pass along the
PréQuipedbiit to third party auditing firms who are either ill equipped
Higngtsingribdue diligence in the Congo or overly reliant on ‘tracking and trac
codoistioiciiies that are not easily adaptedcicclavatances.

line of dialogue.
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As a consequence, over 1000 companies were unable to deterhiiebitagihenes, which are made with tantalum, were oncapéreeived

they were sourcing conflict minerals. Moreover, even for those th
the effort, the evolving nature of the conflict and the changing
fund it, medheir compliance could quickly be reversed if the confl
course.

A new approach that leverages information from the ground fro
working within the minerals trade is necessary.

Usingtechnology

At its core, conflict mineral souraibpgutaccess to information. On
detailed and reliable data can companies be sure that their valy
‘conflictree’. The aforementioned barriers to information in the DR
I n addition to the c ingconflictynake
very hard for companies to collect data on the ground safely, reli
some sense of confidence 1in
acknowl edges that itods short

In 2014, the Department of Commercetssaagiwaited list of conflikgy in eor
mineral processing facilities. Understandably, the Department re BQHEI

it d o e sthe mhlity to Wistimggishvhi ch f aci |
that are used to finance conflict in the DRC.
In order to bridgeis information gap, innovative data aggrega

reporting solutions are needed. Fortunately, new methods of da

aphearynadetors of conflict mineral trade. Today, mobile technology h
sbecoesetiosie of the solutions to the lack of available data in frontier market
cAaii@ngag number of apps aggregate data that is submitted by users in or
to measure localizaite increases, corruption, criminal activity and labor
Tviolditrahsalvith the amount of mobile phones in Africa growing rapidly, the
platforms can enable the average Congolese citizen to report bribe
deforestation sites, informal tolling statioes,wasrdimes and other
ysmndary effects of the conflict mineral trade.

L iagether and at a large enough sample size, these multiple data poi
v a company to statistically estimate the likelihood that its suppl

EHldilv ac |

sqfﬁ WS@“”QH%FW&”@@ Zﬁrl?'t ur e, the ongo .

5 ivilians are the primary stakeholders in the fight “against t
£opflet mungrl Yagles Regapdless ghwhether or ngt (e law is rgpgaled,
United Sates should work to increase the role that the Congolese people

i ting criminal behavior on the ground.

~BhRAIYel g e so. the U.Ss government should promote entrepreneurial solut
{hat yoyld put H‘?bUf {teghnology af the,farefrant;ofconflict mineral reporting.
EliotPences directoof AfricdPracticatMcLartAssociatea WashingtddC

t&g%nd'ymHeisthefoundeofAXNanAfricatocusedxpernetwork.

& i rica.com/stories/201412171661.html

present unigue new opportunities to address this challenge.

world

2014.12.18
A team of scientists, led by the University of Toronto's Barbara Sh
has mapped the location of hydicigaraters found trapped kilometres
Earth's surface in roadtdras in Canada, South Africa and Scandinav
Common in Precambrian Shield-+theksldest rocks on Eattie ancie
waters have a chemistry similar to that found near deep sea ven
these waters can support microbes livinginfisotathe surface.

The study, to be published in Nature on December 18, includes
different mine sites that were explored by Sherwood Lollar, a geos
T's Department of Earth Sciences, U of T senior research assoq
Lacrampe&Couloume, and colleagues at Oxford and Princeton univer
The scientists also explain how two chemical reactions pordhbi
substantial quantities of hydrogen, doubling estimateprofdgtl
from these processes which hadysigvbeen based only on hyd
coming out of the ocean floor.

"This represents a quantum change in our understanding of the
of Earth's crust that may be habitable," said Sherwood Lollar.

"Until now, none of the estimates of global Iprdgetion sustainj

deep microbial populations had included a contribution from
continents. Since Precambrian rocks make up more than 70 pe
surface of Earth's crust, Sherwood Lollar likens these terrains t
giant," &uge area that has now been discovered to be a source
energy for life," she said.

One process, known as radiolytic decomposition of water, in
undergoing a breakdown into hydrogen when exposed to radiati
is a chemicalagtion called serpentization, a mineral alteration re
is common in such ancient rocks.

Ancient, hydrogen-rich waters discovered deep underground at locations around the

This study has important implications for the search for deep microbial |
ifvirigrihe global hydrogen budget is key to understanding the amour
&rathth biomass that is in the subsurface, as many deep ecosystems cont:
hemolithotrophie socalled "roedating"-- organisms that consume
thydrogen. In the deep gold mines of South Africa, and under the sea,
Y&l fim@! vents where breaks gstine €if Earth's surface that release
geothermally heated watehydrogenich fluids host complex microbial
EAfBHities that are nurtured by the chemicals dissolved in the fluids. T
RIHEY identifies a global network of sites with-Higtiragearthat will be
ig%éggggr&égexploration for deep life over the coming years.
Liidgher, because Malike the Precambrian crasinsists of billievfyear
ofg rocks with hydregetucing potential, this finding has ramifications for
astrobiologyf the ancient rocks of Earth are producing this much hydrogen, it m:
. at similar processes are taking place on Mars," said Sherwood Lollar.
Other key members of the research team are Chris Ballentine of Oxfc
tHrRivessiheTulis Onstott at Princefeerdity and Georges Lacrampe
Couloume of the University of Toronto. The research was funded by t
nada Research Chairs program, the Natural Sciences & Engineeri
{ gsgﬁeﬁgh Council, the Sloan Foundation Deep Carbon Observatory, t
/ liaf zpace Ageand the National Science Foundation.
pRel A
@quggﬂ)@%emood Lollar, T. C. Onstott, G. -@odmpee, C. J.
Ballentine. The contribution of the Precambrian continental lithosphere
S\pbal, e production. Nature, 2014; 516 (7531)DO879
bROFRSEARYe14017

3&‘ .geologypage.com/2014/1

(@)

iegenichwatersliscovered.html

Other stories

1 ONGdinesupUSD3bninvestmenin Mozambige, Novembe#8,20
brinvestmesitrmozambique 112978.html
1 Onep e r swvegetatioranomalys anotherp e r salinmatechangd

14http://zeenews.india.com/business/news/compalimesiqresd3-

aboratoryThestoryof (South)A f r isauthebnsnosmiombo

woodlandByBrendeRienaa& DrDaveT hompsomttp://www.saeon.ac.za/enewsletter/archives/2014/december2014/doc02

1 LakeStLuciasystemjSimangalisaVetlandPark:A laboratoryfor understandingumulativeglobalchangeampactsByMoniqué&lunesProf.
TimO'ConnoBuel.vanRensburgndDr TommyBornmarhttp://www.saeon.ac.za/enewsletter/archives/2014/december2014/doc04

1 SacOiboesfor gold.Sash&lanting)9Decembez014 http://www.moneyweb.co.za/monigdustrials/sacgdesforgold

1 Minbos granted licence over Angola phosphate prbjgd?.2014 Bysmarie Swanepoehtf://www.miningweekly.com/article/grariies

licensevercabindgrojec0141212
1 Nigeria: Bonga Oil SpilHouse Fines Shell U.S.$3.6 Bilkénl2.20

18yMuhammaglellohttp://allafrica.com/stories/201411270357.html
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About the World

n offers clues on origin of |

Diamond on coal (stock image). Credit:
© RTimages / Fotolia

New findingsby a JohnsHopkin
Universitked team reveal long

beneatltarth'surfaceindsugges
- wayghissubterraneazarbommight

havenfluencethehistoryflifeontheplanet.

Theteamalsodeveloped new relatedheonaboutowdiamondformin

Earth'snantle.

unknowretailsaboutcarbordeep

ife
the teamto determinghe chemicamakeuyof fluidsin Earth'smantle,
expelledrom descendingectonicplates.Someof the fluids,thosein
b equilibriunvithmantlgperidotitenineralsgontainethe expectedarbon
dioxideandmethaneBut others thosein equilibriunwithdiamondsind
eclogitienineralsgontainediissolvearganicarborspeciesncluding
[ vinegatikeacetiacid.
Thesehighconcentratioms dissolvedarborspeciespreviouslynknowat
greatlepthinEarthsuggegheyarehelpingpfernjargeamountsfcarborfrom
thesubductiaronentatheoverlyingrantlevedgevhereheyarelikelytoalter
themantlendaffecthecyclingfelementbackintoEarth'stmosphere.

Fordecadescientisthavehadlittleundestandingf howcarborbehaved The teamalsosuggestedhat thesemantlefluidswith dissolvearganic

deepbelowEarth'surfaceevenas theylearnednoreandmoreaboutthe
elementigitaroleattheplanet'srustUsingamodetreatethyJohngHopkin

carborspeciesouldbe creatingliamondén a previouslynknowrway.
Scientisthavelongbelievediamondormatiomesultedhrougtchemical

geochemiflimitrBverjenskfie, VincenzStagnaftheCarnegigstitution reactionstartingvitheithecarborioxider methaneT heorganispecies

of Washingtoand FangHuanga JohnsHopkingraduatetudenthave)
becoméhefirstto calculatbowmuctcarborandwhatypesexisinfluidsat
100mileshelovEarth'surfacattemperaturegpto 2, 10G@egrees-.
InanarticlgoublishethisweekinthejournaNaturéseoscienc8yerjensk
andhisteamdemonstratfatin additiomo thecarbordioxideandmethang
alreadydocumentedieepin subductiomonesthereexistsa richvarietyof
organiccarbonspecieghat couldsparkthe formatin of diamondsnd
perhapgverbecoméoodformicrobidife.
"Itisavenyexcitingossibilithathesedeegdluidanightranspotiuildinglocks
forlifeintotheshallovEarth, saidSverjenskg, professan theDepartmeiaf
EarttandPlanetgrSciencesThisnaybea keytotheorigiroflifeitself."

offera rangeof differenstartingnaterialsandan entirelynewtakeonthe
creatiomfthegemstones.

Theresearcls partof a 10yearglobalprojecto furtheunderstandiraf
YcarboronEarttcalledheDeepCarborObservatorFheworkis fundedby
FtheAlfredP. SloarFoundation.

Reference:

DimitriA. Sverjenskyincenzd&tagno FangHuang.Importantole for
organicarbonin suluctiorzonefluidsin thedeepcarborcycle Nature
Geoscienc2p14;

Note:The abovestoryis basedon materialgprovidedy JohnsHopkins
University.

SverjenskytheoreticahodelcalledheDeepEarthVatemodelallowed

Athttp://www.q_eoloqvpég_e.com/2014/161ﬁl!§egrbomffers:Iueson 22.html

[

The Antarctic ice sheet. Credit: Stephen
Hudson / Wikipedia

2014.11.26.

willhelppinpointheimpacbfwaves
on seaice, whichis vulnerableo
climatechange,particularlyn the
Arctiavheretisrapidlyetreating.
Publishetibdayin the Proceeding
of theRoyaSociety theresearcheportshefirstlaboratorgxperimen
testingheoreticahodel®fwaveactivitynfrozeroceans.
"Sedceisbothanindicataandagenbfclimatehangg saysprojecteade
DrLukeBennettfResearckellovintheSchoobf Mathematic8tiences
"Seaicecoveringheocearsurfacés whiteandefficientlyeflectshesun's
rays,keepinghe oceanscool. Whenit meltsit revealsthe darkoceary
beneathwhichabsorbshesolaradiatiomndbecomesvarmer andthat,
of coursefurtheweakentheice.

Better forecasts for sea ice under climate change

IncollaboratiomithDrTimWilliamsftheNansefnvironmeahdRemote
SensingCentrein BergenNorwayand ProfessobanyDumontpf the
Universityof Quebecin Canada,Dr Bennettscondued experiments

Universityf Adelaidéed researchmodellingrceanwavestravellinghrougtice floesin a wavebasinand

measurinthewaveenergy

"Waveenergyis scatteredy ice floesandis transferredhto collisions

betweeicefloesandintowavesunningverthetopsofthefloes bothof

whichimpactheicecover,DrBennettsays.
S'Wavéceinteractiorsccuovetundredsfkilometremtotheicecovered
Scean We needto developmodelgthat predicthe distancesvaveswill

penetrateowecandeterminehichregion®fseaicearemoresusceptible
tobreakingp.

"Regionabariabilityn seaiceis presentlyiotverywellunderstoodyith

modelsindeipredictintheextenbfAntarctiseaiceandoverpredictinthe
extenintheArcticOumresearchillleadto bettephyscsinclimatenodels
andhopefullipelpanswetheseguestionfamongthers).

"Weneedto takeintoaccountheimpacif wavesto accuratelforecast

"Wavedbreakuptheicesothatit meltsmoreeasilyln additionexposing f,turescenariofor seaice”

largerareasof the oceansurfaceprovides largerareafor the windto
generatevaveswhichfurthempromoteshe breaking.To date,however

Moreat http://phys.org/news/20kkdeaiceclimate.html

clmatemodel$havenincludetheimpacbfwaveonseaice.
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How Deep do we Drill for Oil?

Deepeeveryearastheeasyshalloveilis depletednddrillingechnolog
evolves.

In1949theaverageepttforanoilwellvas1108n(3,635t),orabouthehalf
the heighiof the highesbf the Appalachiarabovesealevel By 2008 the
averagsvellwasaboutl830m (~6000t), nowgettinga highassomeofthe
highespeakoftheAppalachiarts6000t).Oilplatformeftodayinthedeep
oceansexploitesevoirsatseverakmdepth- 2.85kmbelovthewavesor
the Perdidglatformn the Gulfof MexicoThe Deepwatédrorizonbefore
blowingutandspewindgts petroleurthroughouhe Gulf,wascapablef
drillingnwateasdeepas~2500n,andreactol atadeptirof~9,10&m.That]

ycostsmoneySo, the priceof crudeis a majorimitingactor Butas well,

petroleuritselfeaches deptHimitathighpressureandtemperaturesil
breaksdown,probablyconveihg to gas. The pointof this conversiois
variablaroundheplanetdependingnsuchthingsasthethicknessfthe
crustnditsregionaheatflow.

Recognizedsthew o r dledpéssvellis the SovieEraKolaBoreholef
Siberighatwentdownl2kmintothee a r drustt Igerallygowhereno

manhasgonebeforg(seeourposthere:http:/tmblr.co/Zyv2Js1FTDHFmMX

Thisholewasnotforoil,butforscientifiexploratioitwentntorocls ofthe
Archearfoundmicrofossilg, i - dindachangen rocktypefromgraniteo

is tokeephistoascalavecarsomewhapmprehenitheseavellsarecapablg basalthathadoeertheacceptedonsensusiodebeforghisholeandshut

ofreachindepthdelovsealevelabouequivalenbtheheighbf MtEveres|
abovesealeveldeepeinfactthartheMariana¥rench.
WhaltimitsthedrillinglepthsTechnologsanbeadvancedyuttechnolog

t dowrwherit cameo a placewheraocksbecomeluctileenougtthatthey
reallycouldbedilledanymore.
AnnieR. EartiStonfFBPage

2014.11.27.

Imaginea shift in the Earthso
profounthatit couldorceourentire
planeto spinonits sideaftera few
millionyears,tiltingit so far that

Princeton scientists have now
provided the first compellin
evidencéhatthiskindof majorshift]
may havehappenedh our world's

distanpast.

By analyzinghe magneticompositioaf anciensedimentfoundin the
remoteNorwegiamrchipelagof SvalbardPrincetorUniversity'é«dam
Maloohaslentcredenctoa 140yearoldtheoryegardinthewaytheEarth
mightrestoreits own balanceif an unequakbistributiof weightever
developenhitsinteriooronitssurface.

The theory knownas true polarwanderpostulateshatif an objectof
sufficientveight- suchas a supersizedolcane- everformedarfromthe

Alaskawouldsit at the equator.

Planet Earth may have 'tilted’ to keep its balance

equatortheforcenftheplanet'sotatiomvouldyraduallpulitheheavyobject
awayfromtheaxs theEarthspinsaroundlf thevolcanoedandandother
massesthat exist within the spinningEarth ever becamesufficiently
imbalancedheplanetvouldilt androtatdtselfuntilthisextraweightvas
relocatetba pointalongheequator.
"ThesedimentsvehaverecovereftomNorwayffetthefirstgoodevidence
thata truepolawandeeventhappenedbouB00millioryearsago,"said
OMaloof,an assistantprofessomf geosciences!lf we can find good
corroboratireyidencéromotherpartsof the worldas well wewillhavea
verygooddeathatourplanets capablefthissortof dramatichange."
Maloof'deam, whichincludesesearcherfom HarvardJniversitythe
Californialnstituteof Technologyand the Massachusettmstituteof
Technalgyaswellas Princetonwill publishiheirfindingsn the Geological
SocietpfAmeric8ulletimnFridayAug.25.

By AdamC. MaloofGalenP. HalversonJosepHhL.. KirschvinkpanieP.
SchragBenjamiR. WeissandPauF.Hoffman

Moreat http://www.geologyin.com/2014/1 Hyrehetayhavetiltestokeep. html

The Sudbury Basin, the world's
second-largest impact crater,
as seen from space. New
research suggests a comet
impact formed the crater.
Credit: NASA  Worldwind
Satellite Image.

Editor's Note: This story was
updated at 1:55 p.m. E.T.

by TiaGhoseNovembet8,
2014

Theoriginofa massive..8
billioryearoldcratein Canadéasbeerrevealed
TheSudbunBasinwhichs theworld'ssecondargesimpactraterwas
likelyformedbyanenormousomethatbatteredarthmorethanl.8billion
yearsagonewresearcluggests.

Thefindingsettlea longstandingnystenabouthowthe giantholein the
Eartiformed.

Holein theEarth

TheSudburBasiris aroughlllipticatratethatmeasureabouB7miles
by 18 miles(60 kilometerdy 30 kilometersjpcatedon the outskirtof
SudburyOntarioin Canaa. Eversinceminergliscoveredchdepositef
copper hickel,palladiunand othervaluablemetalstherein the 1880s
scientistaavewonderebdowthegiantholeintheEarttcamentoexistence
saidstudycoauthodoseplPetrusanearthscienceslactoratandidatat
Laurentiabniversitiyn Sudbury.
Scientistinewanimpactausedhecratebecausefcharacteristishock
features suchasrockfragmentsementetbgetheandshatteconespra

A Comet Did It! Mystery of Giant Crater Solved

By the 1960sand1970s geologisthad datedrocksfromthe craterand
determinethattheimpactvasveryold,betweer.6billiorand1.9billion
yearsold.Morerecentlatingbasedntheageof zircorthatcrystallizeit
theimpacmeltestinatedthattheimpacoccurred,849.8nillioryearsago,
accordintpa 2008articlgoublisheththejournaGeology.
Butdespitdhundredsfresearcipaperonthebasinnooneknewexactly
whatypeofimpacformedhemassivgeologifeature.
IrorHovingelements
ToanswethatquestiorRetrusandhiscolleaguetooka secondookatthe
chemistryf the rocksfromthe massivecrater Becausehe Earthpulls
siderophil@rironlovingelementsuchasiridiumorgoldinwardoitscore,
theplanés crustontainselativeljowconcentratioathesemolecules.
MeanwhilspacealebricontainsoresiderophilelementthantheEarth's
crust,and spacerockssuchas asteroidsypicallycontairmoreof these
elementshando cometsyhichareknown as the "dirtysnowballssf the
solarsystem(Cometarethoughofasthecosmideftoversfamixofice,
gasandrockydustfromthe solarsystem'$ormatiod. 6 billionyearsago,
whereassteroidarerockybodieghatcirclehesunbutaretoosmalitobe
considereplanets.)

By studyingheconcentraticanddistributioof irorlovingelementi the
impacshatteredocksjn additiorto thesizeof theareawheretheimpact
,meltedherock Petrusandhiscolleagueslentifiethetypeofimmctthat
formedhecrater.

Thenewfindingsveredetailednlinen NovembenthejournallerraNova.
Editor'SNoteThisstorywasupdatedonotethatgoldwvasnotoneoftheore
depositminergouncatthe Sudburasin.

conicalepeatingtructurefstriations therock.

More athttp://www.livescience.com/48ifiRirpasirorigingevealed. html
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circulation

Floating buoys were
used to validate the
map of ocean
circulation and speed

25 November2014
By JonathanAmos
Sciencs
correspondentBBC
________ News
- - = = | Scientists have
0 producedwnhatthey
say is the most
accuratespaceviewyetof globaloceancurrentsandthespeedatwhich
theymove.
Theinformabnhasbeendrawrfroma rangeof satelliteshutin particuld
fromtheEuropeaBpacedgency'Socemission.
This platformwhichoperatedrom 2009 to 2013, made ultraprecise
measurement$Earth'gravity.
It hasdetailedherolethisforceplaysn drivingpcearcirculation.

Thenewmodel presentedta GoceconferencattheUnesctiQinParis,
France willbeoffundamentahportance climatenodellerdecauséis
themassnovemenmfwatethathelpsotranspotteataroundheglobe.
Gocecarriedinstrumentatiarapableof sensingvery subtlechangesn
Earth'gravitationalg.

b Thispullvarieseversoslightlyfromplaceto placebecauseftheuneven
distributioofmasgnsideheplanet.
Scientistasedhesebservatiorieconsrucwhais calledh "geoid'which
essentiallgescribethe"levekurfacetnanidealiseworld.
Itistheshape&heoceansvouldadoptftheraverenowindsnocurrentand
notidesodisturtthem.
Bycomparinthisgeoidwithmeasurementéseasurfaceneighimadeby
otheispacecraftesearchersanseewheravateihasbecomeiledup.

rAndtiswater'slesiralways$o"rundownhilthatisamajoinfluencenthe
directioandspeedf currents althougltmosphengindsandtheEarth's
rotatiorareof courseriticapartnerstheoveralpicture.

Moreat http://www.bbe.com/news/scimienme@0191584

Geologists Discover Origin of Earth's Myster

The journal Astrophysicalournal
LettersscientistgozsefGaraiand
Stephen Haggerty of Florida
Internationalniversityalongwith
Case WesternReserveUniversity
researchersSandeepRekhi and
Mark Chance, claim an
extraterrestriatiginfor the unique
blacldiamondslsocalleccarbonaddiamonds.
InfraredynchrotraadiatioatBrookhavedationadlaboratomyasusedo
discovethediamondsource.

"Traceelementgriticato an 'ET' originare nitrogerandhydrogen Said
Haggertyl hepresencefhydrogemthecarbonaddiamondmdicatean
originnahydrogenichinterstellapaceheandcolleaguelselieve.
ThetermcarbonadwascoinedythePortuguesim Braziinthemid18th
centuryjt's derivedfromits visualsimilarityto porouscharcoalBlack
diamondarefoundnlyinBrazindtheCentrahfricarRepublic.

ious Black Diamonds

"Conventiondiamondareminedromexplosiveolcanicockgkimberlites]
thattransporthemfromdepthsn excessof 100kilometerto the Earth's
surfacdn a veryshortamounbf time,"said SoniaEsperancgyrogram
directoiin the NationaBciencd~oundationBivisiorof EarthSciences,
whichfundedthe research! This processpreserveghe uniquecrystal
structuréhatmakesliamondthehardeshaturaimateriaknown."
FromAustralido SiberiafromChinato India,the geologicasettingsof
conventiondlamondarevirtuallydenticakaicdHaggertyNoneofthenmare
compatibliththeformationfblackdiamonds.

ApproximateBpOtonsof conventiohdiamondbhavebeemminediraded,
polishedndadornedincel900:'Butnotasingleéblack/carbonadmmond
hasbeendiscovereihtheworld'sninindields,Haggertgaid.
Thenewdatasupporearlieresearchy Haggertghowinghatcarbonado
diamods formedn stellarsupernovaexplosionsBlackdiamondsvere
oncethesizeof asteroidsa kilometeor morein diametewhentheyfirst
landednEarth.

The abovestory is basedon materialprovidedby Natonal Science

Foundatior\t http://www.qgeologyin.com/2014/11/gedisgisteorigirotearths.html
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MINERAL MONIKER Part of this sample of a meteorite that crashed into Australia
135 years ago contains the newly christened mineral bridgmanite. The mineral
makes up 38 percent of E a r tvblune.

O. TSCHAUNER / 2014
ByThomasSumneMNovembe27,2014.
Bridgmanitelong sought,nowfoundin 1879meteorite

Earth's most abundant mineral finally has a name

Aspaceockhashelpedcientistsharacterizandfinallynamethep | a n
mostommomineral.

Thenewlychristenetiridgmaniteamedor highpressurghysicisPercy
Bridgmaris a highdensityformof magnesiurinonsilicateandmakesup
about38 percendf E a r volurbeScientisteeeda naturakampleof a
minerabeforeit canbe officialllnamedHowever: a r bridgianitis
entombef60to2,90kilometerselovihesurfaceandd o e survidgehe
trip up. For halfa centuryscientistdhavefruitlesshhuntedfor tracesof
bridgmanitéorgedduringpowerfuimeteoritémpactdhatmimicthe high
temperaturemdpressuredeepnsideEarth.

IntheNov.28 Science, mineralogi€liveTschaunesftheUniversitgf
Nevadal as Vegas and colleagueslescribebridgmanitéoundinsidea
meteoritéhatslammedhtoa remotgartof Queenslandustralian 1879.
Theresearchemsstimat¢éhattheimpactgeneratetemperaturesf around

et

(@)}

2,000Celsiusindpressuregreatethanbutakintoanadulbluewh a |l e 6 s

mas<rushingachsquareentimeteafrock.
Thenewfountridgmaniteillhelpscientistbetteunderstanithechurning
ofE a r mantfetketeansays

Athttgs:/lwww.sciencenews.orq/articlemamhbu ndanminerafinallyhasname/
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Didyouknowthatif youlook
at anyrockon Earthduringd
nightjt is stillemittingight?)
Ok,maybenotexactlyi | i
inthevisibldightsenseput
infraredi | iorgaldiation?
Peoplestandout as warm
spots in infrared light
becausé h ewalineitean
thesurroundingsdgiveoff
different wavelengths of
lightInfraredietectorssed
to find people hiding in
remo¢ areasworkon this
pr|n0|ple detectheenergygweroffatthetemperatum‘ahumarh)od)and
y o uféumdeperson.

TheE a r sutia@esmitslightat differentvavelengthisecauset is at a
differentemperatufeoma humatbody butthatlightcanstillbedetected
aninstrumetis builforthosevavelength@nboardN A S Adirsatellitg
thera@saninfraredpectrometknowrasASTERtheAdvanc&paceborn
ThermaEmissioandReflectioRadiometebpilto detecthisradiation.
Vegeatiorgiveofflightatdifferenvavelengtiireormbaredesergrounénd
fromsoil A S T Espeiteometevgerebuiltomeasuréheemittedightata
resolutionfonly90meters/pixélbasicallyhesizeofafootballield.
TheamountflighemitedatfivedistinavavelengtiismeasuredyASTERNd
combinethtoa singlevumbeknowrastheemissivitghownn thismap Blue|
areaswithlowemissivitierebaregroundwhileeddistareasarecoveregvith
vegetatioforice). Thisis themostprecisamapoftheE a r émiisgividgver|
produced.

The glowin

Thesemeasurementsan be usedto observechangesn landuse as
vegetatioris removedover time and play importantolesin weather
forecastingstheremovadfheafromeithetandorwateareasmpatshow
lpaciraulatethrouglttheatmosphere.

Onefinaldetaito understandbouthisdatainvolveglimatechangethe
reasorwhyagreenhouseffechappenss actualljoundnthisdata.
Whenenergycomesin to the Earthfromthe sun,it warmsthe exposed
surfaceWherthatsurfaceotategawayfromthesun,it radiatesheenergy
awayBut thewavelengtbf lightgiveroffdependsnthetemperatur@he
sunis hotenougho sendoutvisibldight whilerocksthroughouhesolar
systengiveoffheatintheinfrared thesamdypemeasuredyASTER.
OnabodywithnoatmospheréhatenergyustheaduttospaceBut,ona
planetwithanatmospherejoleculebkewatermndcarbordioxideactually
absorbinfraredight keepingt fromescapingOncehatenergys captured
bytheatmospheréturnshackntoheatsoalargeamountfagreenhouse
gasintheatmosphermustranslateoanoveralihcreasathetemperature.
Thiseffeckeepgheplanefrombeinga frozerballoficelikeotherplacesn
the solar system,but it also can be pushedtoo far by increasing
concentratiorsf greenhousgases.The ASTERnstrumenthereforés
E@measurintpebalancefthetypesflightthatactuallgrivethegreenhouse
effect changesemisfonoflightatvariousvavelengttastheatmosphere
absorbsnoreenergyndwarmaip.Thisdatetherefores directlypplicable
toclimatenodelshatallowusto estimatéowtheplanetvillbehavén the
futureasgreenhousgasescontinugo buildupintheatmosphere.

-JBB

Imagecredith t t p :

Glaciers in West Antarctica
as seen during a NASA
Operation IceBridge
campaign on October 29,
2014. Photo via
NASA/Michael Studinger
and via AGU.

DEQ03,2014
A comprehensive,21-
yearanalysigeconciling
four different
— techniques. A word
aboutthisy e aseafcsextentAndwhyisinfoaboutAntarcticasohard
to comeby?
Themeltrateof glacierinthefastestmeltingegiorof Antarctichastripled
duringhelastdecadeaccordintp a comprehensiv&l-yearanalysishat
reconcilebourdifferentechniquegreviouslysedo measurdntarctiice
melting. The AmericanGeophysicaUnion (AGU), which made the

announcemeion Decembe?, 2014 saidthestudyis thefirstto evaluate

andreconcilebservationathisway.Thenewanalysishowshatglaciers
in the AmundseBeaEmbaymeiiht WestAntarcticéseemapbelowkpre
meltindastetharanyotheipartof Antarctic&cientistattheUClrvineand
NASAconductetheanalysisandthejournaGeophysic&esearchetterg
publishetheiresults.
Scientidsabelld/elicogngartoftheresearcieamsaid:
Themasdossoftheseglacierss increasingtanamazingate.

ScientistylerSutterleya doctoratandidatet UCIrvineledtheanalysis,.

Hesaid:

Previoustudieshadsuggestethatthisregions startingo changerery
dramatallysincethe 1990s andwe wantedo see howall the differen
techniguesomparedThe remarkablagreemenamongthe technique
gaveusconfidencihatwearegettinghisright.
Willwelookbackat2014asa watershegearwithrespectoourknowddge
ofE a r douth@ramosildestontinent? h e rbeefmajestorieabout

Glacier melt rate in West Antarctica tripled in last decade

scientistsalledhe unstoppablessof sixglaciersn WestAntarcticalso

landmasss losindL59billiortonsofice totheseaeveryear.
Atthesametime,accordingp the NationaBnowandlce DataCentein
OctobeR014 althoughrcticseaicecontinuew,Antacticseaicebroke
a recordforthe largesizeof its annuamaximunextentthis September.
Antarctiseaicequickhdecline@gainpytheway andby Novembe2014
wasbackiolevelseeraroundhistimeastyear.

seeseaicearoundheAntarcticontinerdecliningswell?

Apparentipot. In Septembe2014,meteorologidEric Holthaust Slate
wrotea greatarticleofferingeveralikelyexplanatiores to whyAntarctic
seaicegrewsolargeinextentn2014 Amongthethingshesaid:
Onetheonsaysthatwarmeocearwateraremoreeffectivat meltinghe
tonguesfAntarctiandiceglaciershatstickoutintothesea.Theresulting
excesof freshwatemiseghefreezingointof thesurroundinsgltwater,
allowingnordacetoform.
Anothetheorysthatthewindghatencircléntarcticaregrowingtronger,
in partduetotheholeintheozondayerandpushingcefartheandfarther
awayfromthe continety allowin@dditionakte to takeits placecloserto
Ant arfozemskoredrhistheoryis favoredoy the BritishAntarctic
Surveyandanumbeofrecenpaperdavebackedt up.

A thirdtheoryis thatsincewarmeair canholdmorewatewaporjt  Gkely
thatt h e magefaimandsnowfallingoverthe Souther©ceanThattoo
coulddecreastheo c e aafindysearthesurfaceboostingeaicelevels.
Youmightwantto readH o | t drtel@vehidhis the bestl 6seexnon
meteorologiceffets on Antarctiseaice. Onthesubjecbf whyAntarctic
seaicegrewsolargein extenthisyearHolthausoncluded:

Therealitys probablgomecombinatiarftheabove.

Andt h awaydasayingheonethingthatall of uswhowriteaboutEarth
sdencd andcertainlgvenEarthscientist knowforcertain.

More a http://earthsky.org/earth/gtewtirateinwestantarcticripledn-last
decade?utm source=EarthSky+News&utm campaign=79aaeb9ceb

[

4

Antarcticahis year;for exampletherewas a storyin May aboutwhat

EarthSky News&utm medium=email&utm term=0 cG22a¢hIa803647361
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Road networks superimposed
onto an image of Earth show
the extent of humanity's reach
across the globe. Félix
Pharand-Deschénes,
Globaia/Science Source

ByGavathiVaidyanathg
Thursday201410.02.
Geologists mine for
rocksolid evidence of
the Anthropocene.
GaryStinchcomlvalksnto
a Paledndian dig site
shadedbyacanopypftrees
in Pennsy Lehig
Gorge State Park. He
weavepastholesdug bylootersuntindorpieceof humarprehistonknives
scrapergrojectilpoints.
Ata tarpsheltering 6footdeeppit,he stopsandcllmbsntothehole Onthe
bottormarelargeboulderteft x .
behind by glaciers some |

12,000years ago. It was fi
aroundhattimethatPalee
Indiansarrivedn thispartof
theLehigtvalley.
Geologist Gary Stinchcomb
points to a layer of 19th-
centurycoal silt  in  an
excavation pit in Lehigh

Gorge State Park. Gayathri
Vaidyanathan

Stinchcomla geologisat
MurrayStateUniversitin Kentuckyis therelookingor tracesof a more
recentpast. He is searchindor evidencehat Earthhas enteredthe
Anthropocenenewepoctdefinedytheideahathumanbavesurpasse
natureastheprimarghapersftheplanet.

Scieristsaredividedverwhetheto formallyecognizéhe Anthropoceng

ortheHumarAge,as a bonafidegeologitimeperiodToestablisla new
epochgeologistasualljhaveto findclearevidencentherockrecorcbfa
massiveplanetlteringhift Hunancauseahangés undeniabléuthave
wetrulybecomenasteengineersftheplanet?

Stinchcombelieved e founda wayto resolvesomeof the debateThe
cluedorh u ma eritrangedotheAnthropoceniegsayslieinthetraces
w e Qdeftbelindinlayerofsedimerandsoil Wh anedédsisaconcerte
efforto plotthesémprintandusethentoshowwhertheepoctofthepast
11,50¢earstheHolocenesoulchaveyieldedotheAnthropocene.

i thinkthereis a waywecangooutandsygematicallgnapthiss t thé
saysf Y needostartbuildingheevidenceo everyoneangooutand
say,0 T hitéspthatistheAnthropoceieoundar y . 6
DiggingThroughthePast

Rockandsedimentariayersholdthe cluesto understandirthe majo
episodednourp | a d.8hillidrgearhistoryTaketheMesozoiperiod,
whichendedviththemassiverastofanasteroidrcometntotheYucatan
Peninsul&6 millionyearsago that is thoughtto havekilled off most
dinosaursseologistoundhe evidencéortheM e s o demisénatisin
layerofiridiumararemetafouncbnasteroidssolateihtherockrecordt
ElKef, TunisiaT hescientistashofoundt hammered golderspikentoa
hillsideomarkheboundary.

Archaeologist Del Beck digs
through  the past of
Pennsyl v anlehgh

Valley in a pit at the
Nesquehoning Creek
research site. Michael

Stewart/Temple University

Proponents of the
Anthropocertbeonpoint
outthatfewcornerofthe
planethave escapedhe
mark of  humanity.
Factories, power plants
andcarmavepewe@noug}greenhousmseaochangehefundament

Searching for the Human Age

temperatureBulldozerand excavatorarenowtheg | o prienéearth
mover$ moresotharriversglaciersyindandvolcanoesombinedbout
onethirdof thew o r aninalsrethreatenedr endangeredt maybe
enougho siftthrougthumarhistoryrathethandirt,tofindfi Y eZa&nd o
thepoinwhertheworldenteredtheHumamge ButStinchcomthinkghat
NtoreallyiockintheAnthropoceneldfashionedeologycombineditha bit
ofarchaeologgfferghebesthope.

Insidethe excavategit in the LehighValley he studieghe walls. They
resemblalayeredake Eachtimetherive floodedf threwupafreshayer
of sedimenbntothebanksHe pointdother i vfleodsgapturedh the
stratafi T Whelesequencisaseriefancienloodssomemoreextreme
thano t h 8tinchcordaysi T hindirectlyeflectvhatyouhavearound
you[atthetimeofthefloodp whethey o ugbtvegetatiooovermndwhat
nypedtidferi nst ance. o
Hepicksupatroweblndscrapesedimerfroma prominenayemearthe
top.Theblackcontrastsharplyviththedullbrowrsedimentsfotherfloods.
Stinchcombandhis colleaguebavedatedthe carborin the layerto the
beginningfthelndustridRevolutioimthe1820sThesourceToakilt.

i Is obneoftheearliesspotin Pennsylvaniaherecoalminingeallytook
o f $tinchamb says,pointingat a nearbymountaircalledSummitill.
MinergherediscoveretheMammotboalbedinthe1700sandextracted
rapidlyfloatinghe coaldownthe LehighRiveron flatboatsSomeof the
materiaspillecandsettlecbntheriverbedWhentheriverfloodedit threw
coalksiltontathebanks.

Theresultingoallayeris as cleara geologianarkas a volcanieruption.
Stinchcomtallstanfi a n t h reovpednggemiogitayercausedolelby
humans.

If scientistsanidentifignoup of thesenumarderivedayerswithirthelast
10,000t0 12,000yearsandzeroin on whenthe mostsignificanbnes
occurredhatpoinintimewouldea goodcandidatéortheAnthropocene
boundangtinchcomdays.
jEvolutionof aNewAge
Nobellaurea PaulCrutzerfirstposedthe ideaof the HumarmAgeat a
| geologyonferencie 2000 He putthe birthdateof the newepochat the
periodafterthe IndustriaRevolutiorwhenhumansverecausingnassive
shiftsin the biosphereyriggeredy coalproduatin. Scientistglrillingce
coresout of Greenlanfiavefoundeadfromfly ash,a byproduaf coal
combustiodatindpackotheera.

Later,WilliamRuddimaran emeritugaleeclimatologisit the Universityf
VirginigplacedheoriginoftheAnthopocenat about,000/earsago,when
jfarmermSouthea$t3|aNerdearn|ng)wngatéleldstogrovxnceWherplants
died and decomposedhey releasedmethanea potentgreenhouseas.
Ruddimatheorizethatearlyfarmerdadrelease@noughmethaeto warm
ftemeraturm)bally.

Coal silt from the Lehigh Gorge
site fills a split-spoon, a tool used
to remove cross-sections of soil.
Gayathri Vaidyanathan

TheideagrippedStinchcomb,
whohasa backgrounih both
archaeologgndgeologyAfter
seeig Ruddimalecturenhis
theoryfi Keptaskingnyselfif
peoplecouldhavealteredthe
climatethat early, what else
havetheyd o n leefecalls.
Yetanotheproposalor YearZerocamefroma Londo#basedgroupof
scientistand geologistgalledthe Anthropocen®orkingsroup.They
suggestetheepoclbegarinthe1950swherpollutantplasti@andd most
notably 8 radioactivecompoundsfrom atomic explosionsbegan
accumulatingremoteornersftheplanet.

ThedebateverY earZerantensifiedin 2009 Stinchcomtbecidedo settle
thedebatéheoldfashionedayd withashovehndatrowed andbegan
explorinthepitsinLehigh/alley.

Thregyeardater attheannuaineetingftheGeologic8ocietpfAmerica,
Stinchcompresentetiistheay to a standingoormonlycrowd Scientists
-canmapoutanthropogeréwentgapturethsedimenistheearthhesaid.
Theeventsvoulcheedohavea clearanthropogeniziginjikethelayerof
AkboalintheLehigiRiveValley.

chemistryof the atmosphereThe gases trap heat, raising global
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Mappingnthropogenaventfromthebeginningf theHolocenéo today
woulccreatea timelinef humanmpact®n EarthIf anthropogenavents
clustemrounda particulaimeperiodthatwouldoe a strong-ontendefor
YearZero Stinchcomtioldthecrowd.

'AskMein aMillion Years'

Somegeologistshoweverthinkit is tooearlyin ours p e c histostd
declarehumandominanceover the Earth. Universityof Cambridg
stratigraphePhilip Gibbard,an expert on the Quaternaryperiod
encompassirtge past2.6 millioryeas, pointsoutthata pandemicould
decimatéhepopulation.
CitiesvouldallandbuildingsouldrumbléackntosedimenhesaysThe
climatewouldresetaftera few millenniaTherockrecordwouldcontain
evidencef civilizatiorhutit wouldony be a briefspike containegvholly
withirtheHolocene.

ToGibbardalkofa newHumarfgeis a bitprematuréi A mdinamillion

StinchcombetsGi b b pomtdf&iew.Afterall, the layerof coalthat
Stinchcoméndhiscolleaguelsaveexcavateid veryrecentomparedith
the4.6billioryearhistonoftheplanet.

fi thinkwe haveimpactedhe planetto a degreethatis widespreadnd
me a s u hesdydfiq ,BaarellefinitelpotmastersfthisplanetWe
grestillverymichaspeciesulnerablmnaturat hanges . 0
eStinchcomibantgoseemorescientistmapocalizednthropogergvents
tocreataail b a sfknarkedWithenouglevidenc&omaroundheworld,
thedebat@vertheHumarm\gecouldinallybesettled.

Bak intheLehigh/alleyStinchcomiiollowsheriverupstrearrtHecomes
across pileof clamshellandbrokerwinebottlesHe plunges longrod
witha scoopattheend,calleda splitspoonintothegroundandbringsup
redbrick . Therehadbeena hone here probablyvhena coaltownthrived
nearbyTodaysomeeddustanddebrisreallt h deft.lbwvasaminuscule
momenintime alreadyakeroverbytheforest.

y e ahllesayso

At http://discovermagazine.com/2014/seaf2hinéprthehumarage

Most of Earth's carbon may be hidden in the

Decembet, 2014 UniversitgfMichigan

As muchas twethirdsof Earth'scarbommaybe hidderin theinnercore,
makingt theplanet'argestarbomeservoigccording a newmodethat
evenitsbackeracknowledds"provocativendspeculative."”

Ina papescheduletbronlingublicaticimtheProceedingstheNationg
Academygf SciencethisweekUniversitgf Michiganesearcheendtheir
colleaguesuggesthatironcarbidel-e7C3provides goodmatchorthe
densityand soundvelocitiesof Earth'sinner core underthe relevan
conditions.

planet's inner core, new model suggests

Someresearchersaveattributethe Swavevelocitieso the presencef

liquidcallingntoquestiothesolidityftheinnercore Inrecenyearsthe

presencefvariousightelements- includingulfurcarbonsiliconpxygen

andhydrogesn hasbeerproposetbaccourforthedensitgeficibfEarth's
| core.

Ironcarbidénasrecenthemergedsa leadingandidateomponerdf the

innercoreInthePNASapertheresearcherrtiudahatthepresencef
t ironcarbideouldexplaitheanomalousyyows wavesthuseliminatinidpe
needoinvokeartiamelting.

Themodeljf correctcouldhelpresolveobservationthat havetroubled "ThismodethallengetheconventionaiewthattheEarthis highlydepleted

researchefsrdecadesccordintp authorefthePNAJaper.
Thefirstauthoiis BinChenwhodid muchof theworkat the Universitgf
Michigabeforaakinga facultypositiomttheUniversitgfHawaiatManoal
The principahvestigataftheprojectjielLi,is anassociatprofessan U-
M'sDepartmeiaf EartrandEnvironmentatiences.
"Themodebfacarbidénneicords compatibleithexistingosmochemic
geochemicahdpetrologicabnstraintbutthisprovocativendspeculativ
hypothesistillrequiregurthetesting,Lisaid."Should holdupto various
teststhemodeWwouldmplythatasmuchastwethirdsoftheplanet'sarbor
is hiddenin its centerspheremakingt thelargesteserviv of carboron
Earth."

It is nowwidelyacceptethatEarth'snnercoreconsist®f crystallingon
alloyedvitha smallamounof nickebndsomelighterelementd-doweve
seismiovavesalleds wavedravethroughheinnercoreatabouhalfthe
speedexpectetbrmosironrichalloysinderelevanpressures.

incarbonandthereforbearsonoururderstandingfEarth'saccretioand
earlydifferentiationtiePNASauthorsvrote.
Intheirstudytheresearchensseda varietyof experimentgchniquet
obtairsoundrelocitieforironcarbideiptocorepressuresn additiorthey
detectetheanomalousffecof spintransitionfirononsoundrelocities.
hITheyuseddiamondnvikelltechniques combinationitha suiteof advanced
esynchrotromethodsincludingnuclearresonantinelasticX—ay scattering,
synchrotrdvidssbausspectroscopyndX-rayemissiogpectroscopy.
OtherJ-M authorof the PNASpaperare ZeyuLi andJiachad.iu of the
Departmerf EarthandEnvironmentatiencesT hestudywassupported
by the NationaSciencd-oundatioandthe U.S.Departmerf Energylt
alsobenefitedroma CrosbywardromtheU-MADVANCRrogranandU-
,M'sAssociatBrofessdsupporfund.

At

utm_campaign=Feed%3A+sciencedaily%2Fearth climate+%28Earth+%26+SiBnapet@aib 029

Study shows economic benefit of concurrent
at Tongo

3rdDecembe201By:L eandKolver
Johannesbur{miningweekly.comin independerstudyundetakenat
AimlisteddiamondievelopmerbmpanyStellaD i a m d 00%osvried
Tongokimberlitddykel projectin SierraLeonehas shownattractiv
economickr concurrergurfaceopenpit miningandundergrounchine
developmenhecompangnnouncednWednesday.

StellalCEKarl Smithsonsaidthe possibilitpf generatingarlycashflow|
fromsurfaceminingat TongdDykel in conjunctiowithundergrounaine
developmentasai v attragtivnanciab pt i on o .

i U saigradgof120caratperhundretbnnegcphtandaldiamondalue
of $270/cinthefinanciahodelgeneratea netpresentalug NPVpf$75
milliorforDykel hesaid.

Thisrepresentea42%increasenthep r o jpreviotddgf$53million

openpit mining, underground development

FurtherSmithsonotedhatifthep r o jreeeatlinéreasediamondradeof
165cphtvasapplieththefinanciahodelvhilenaintainirige$270/atnodelled
valuethep r o jNE\estintatevasalmostioubletb$146milion.

2 T Hirectorbelievehe NPVcomparetb thecompany'surrentmarket
capitalisatiggrovidesignificangotentiatalueu p s iSrdithsoaaid.

openpit duringhefird threeyearsof minelife, withmorethanonemillion
caratexpecteffonthetotall 6yeadifeofmine.
Thecapitabxpenditur® developheminewvasestimatedt$16million.
"Havingecentlgtartedrialminingit ourBaouléorojectin Guineato generate
casHhflonbeforaheendof 2014 wearedelightethatwebelievavehavealso
foundh routeto earlycashlowfor Tongandbelievavearedemonstratimogir
abilityodeliveoptimunaaludéromourp r o j hecorclgdedo

translati n'@toa pretaXnternaﬂateof returrof55%. At http://www.miningweekly.com/articlststueseconomibenefibfconcurreripenpitminineunderground
developmesat-tonge20141203

Mineral Evolution

Ata ChristmapartyonDecembe, 2006 HaroldMorowitaskeda simpl
question‘Werehereclaymineralin theArchean?t'sa simpleguestio
withimportarimplicatiorferorigiroflifemodelshatdeped onclaysBut

theansweis notatallobviousAyeaiaten'vedeveloped manuscriptith
, Domini®apineay(CIW)WouteBleekefGeologicgurveyof Canada),
RobertDowns(Universitpf Arizona),JohnFerry(JohnsHopkins)Tim
McCoySmithsonia)jmitrisverjenskigohndiopkinsgndHexionyang
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(Universityf Arizonadnthesubjectwhictessentiallseframeshescience
of mineralogy-hepapehasnowbeenpublisheth AmericaMineralogi
(v.93pp.1693.7202008)Hereis anabstracbftheidea.
Themineralogyfterrestrigllanet&ndmoongvolvegssaconsequenad
selectivphysicathemicandbiologicarocessesnastellanebulgrior
to planetanaccretionynaltered¢hondritiocnaterialvithapproximate0
differentefractorynineralsepresentestartingointof mineragvolution
Subsequeatjueouandthermadlterationfchondritegsteroidalccretio
anddifferentiatioandtheconsequeribrmationf achondritegsultsn a
mineralogicegpertoirBmiedtotheapproximateBsOmineralsowfound
inunweatherddnaandmeteoriteamples.
Followinglanetanaccretiomnddifferentiatiothe minerakvolutiomf a
terrestriaplanetdependsinitiallyon a sequenceof geochemicaind
petrologiproceses whictdepengrincipallgnthesizeandvolatileonten
of the body. Theseprocessesnay includevolcanismand degassing
fractionatrystallizatioorystakettlingassimilatioreactionsiegionahnd
contactnetamorphisiplatetectonicendassociatedargescalefluidrock

In evenjinstancenineraévolutiomilloccuiin a progressioof stagesas a
sresuloflocal regionadindglobakelectiverocesses hedegredo whicha
bodywill advancen mineralogicalbmplexityeyondhe relativelysimple
achondritetageis dictatedby the natureandintensityf subsequertycling
(andhenceepeatedeparatioandconcentratiaielementsonsequently,
ap | a swfacénmeralogyill directlyreflectthe extentto whichcyclic
.processeBaveaffectetheb o dhistdrgAccordinglyemot®bservations
nthe mineraloggf othermoonsandplanetsnayprovideruciakvidencéor
biologicahfluencelseyondarth.
Whileanexactdivisiomf geologicahistoryntostage of mineragvolutiors
somewhatrbitraryywe proposehatEarth'snineragvolutiosanbe divided
intoat leastten stageseachof whichincreasethe mineratliversityf the
planet:
Stagel. Chondrite>4.56Ga):themos primitiveneteoriteare alsothe
,simplesineralogicallyithonlyabout0differenprimaryninerals.
Stage2. Asteroidatiifferentiatioand achondriteg>4.55Ga): Asteroidal
meltingrroducedhetallicoresandrockymantles.

interactiontnadditiomothefamiliaigneoudithologiesfB o w eeadiis) Stages. Igneousockevolutiot.5504.0Ga)Processesfvolcanisrand

series, these processesmnay resultin the formationof pegmatite
hydrothermalke depositsmetamorphierrainsevaporitesandzonesof
surfaceveatheringsccordingp someorigirofifescenarios planemust
progresshrouglat leastsomeofthesestagefchemicgbrocessingsa
prerequisiterlife.

Biologicaprocessedeganto affectE a r suifatenineralogyy the

Paleoarclas (~3.85a) wherargescalesurfacenineraliepositsncluding

carbonatandbandedonformationsyereprecipitataghdetheinfluence

of changingtmospherandocearchemistryThePaleoproterozdicg r &

oxidatioe v e(h2o@.0Ga)wheratmospheraxygemayhaveiserto
>1% of modernlevels,and the Neoproterozoincreasen atmospher
oxygerfollowingeveramnajoglaciatioaventsgaverisetomulticelluldife
andskeletabiomineralizatiamdirreversiblyransformel a r sutadq
mineralogy.Sequenrgtalgesof mineraévolutiomrisefromthreeprimary
mechanismg(1l) the progressiveeparatiorand concentratioof the
elementgromtheir originakrelativelyuniformdistributiom the presola
nebulaf2) theincreasén rangeof intensiverariablesuchas pressure
temperaturandtheactivitiesf HO,CQ andQ,; and(3)thegeneratioof
farfromequilibriurnonditionby livingsystemsT hesequentiavolutionf

E a r mingyatogyfrom chondritisimplicitto Phanerozoiccomplexity®

introducethedimensioof geologitimeto mineraloggndthusprovides
dynamialternatapproactoframingandtoteachinghemineragcienceg
Thegenergprinciplesbservetbrtheemergenocef mineralogicabmplexit

igneousockdifferentiation.

Stage4. Granitoidormatior(4.0to 3.5 Ga): Remeltingf basaltand

sedimentagepositproducedequencesfgranitoidocks.

Stageb. Platetectonicq>>3.0Ga): Sulductionresultedn largescale

reworkingfcrustamaterial.

Stage6. Anoxidiologicalvorld(3.92.5Ga): Precipitatioof bandedron

’formationgsarbonatesndothemassiveleposits.

”Stage?. Greabxidatiorven{2.5t01.9Ga) Thefloweringfphotosynthetic

ier organisrtegitoa dramatidsein atmospher@xygenandassociated

formationfa hostofoxidizedyeatheredhinerals.

StageB. Intermediatecean(1.9to 1.0Ga):At~1.85Gatheproductioaf
andedron formationseasedrelativly abruptlysignaling significant

changean oceanchemistrjikelydrivernby microbiahctivity Thisgradual

changdgoanii i nt e p me apearsobaveresultedromincreased

microbiaulfideeductioandsurfacexidation.

Stage9. Snowbakarth(1.0to 0.57Ga):Multipldinesof evidencéndicate
'that Earthexperiencedramatidluctuationin climateand atmospheric
compositidmetweemboutl.0and0.57Ga,withat leasttwo(andpossibly

smanyasfourlsnowbakartreventdetweemalout0.75and0.57Ga.
Stage10. Phanerozoi&ra (0.57to present)By the beginningf the
Phanerozoigon (0.57Ga) biologycameto dominateéhe mineralogical
ydiversificatianiE a r suffiades

Moreat htp://hazen.gl.ciw.edu/research/raivitaion

9]

onEarthapplyequallyo anydifferentiateabteroidnoororterrestrigllanet

Iron-ore price nears 5-year low

10th December 2@ytReuters

SINGAPORE Ironore dropped to near its lowest level in more t
years, reflecting sustained pressure from glatiaplgt slower Chin
steeldemand, with banking &indncial servicegoupCitigrougseeing
further weakness early next year.
China'steelndironoreproduction was recovering after antipolluti
imposed ahead of a global sunBeifimgarly last mont@itigroupaid

Production fro@hina's largeteel mills reached 1-flllion tons on
hiavieiaber 21, up 4.3% from the previdag pemiod, data fromGhaa
pkken andteel Association (CISAyedmn Tuesday.

Output at the big mills fell nearly 6% in late Octatdustrifncilities

November.

"However, more pain is expected in January, February, an€hi@igoricnplied domestiteel demand shrank 12% pegrear in

Underlying Chineteeldemand is expected to once again weaken
annual steelrestock should be smaller than @aignalifanalystvan

Alayvemeber after dropping 1.7% in O€itigeousaid, citing CISA and
trade data and inventory at mills and traders.

surroundinBeijingrdered to curb production and later to shut temporarily
hfpcuthe AsiBacific Economic Cooperation (APEC) meeting in early

Szpakowsksaid in a note to clients.

"Domestizonoremines have yet to fully accept lower prices tho
production likely to fall further and accumulated ore inventories §
Benchmark 628taddaronorefor immmediate delivergiina'Sianjirport
dropped 0.4% to $69.40/t on Tuesday, accordiStet fidex.

The price of the steelmaking commodity had fallen 48% this yea
on November 26, its lowest since June 2009.

"This can be partly explained by the massive curtailments of the econor
Lgttjwitithin six northern provinces around the APEC meetings and th
Isolisegiz@mbliution controkasures, but the extent of the implied decline is
nonetheless surprising," Szpakowski said.

Steeldemand was expected to weaken early next year owgrgdi tight
CongitgFHand softemragufacturirexports,” he said.

"We also do not expect strong government stimulus, believing that rece
gctions have been moderate stabilising measures.”
Athttp://www.mininqweeklv.com/artiaheé@imenear§ryeadow201412-10

Citigroufast month said it expettereto drop belowGt 2015 owi
to renewed supply growth and further weakness in demand.
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Plastic pollution in the oceans

Pieces of plastic debns by size. pieces per square km
10,000

im 100,000 1,000 100

Agre
=

-~

4.75mm to 200mm Larger than 200mm

Weight of plastic debris by size, grams per square km
10,000 1,000 100

4.75mm to 200mm

GUARDIAN GRAPHIC
Oliver Milmawednesday 10 December 2014

Full scale of plastic in the world's oceans revealed for first time

Data collected by scientists from the US, France, Chile, Australia and N
Zealand suggests a minimum of 5.25tn plastic particles in the oceans, mos
them Amicro plasticsodo measuring |
The volumephstic pieces, largely deriving from products such as food and drir
packaging and clothing, was calculated from data taken from 24 expeditions
a sixyear period to 2013. The resgarfgished in the journal PLOS One, is the
firststudytolooadt asti cs of all sizes in tl
Large pieces of plastic can strangle animals such as seals, while smaller pie
are ingested by fish and then fed up the food chain, all the way to humans.
This is problematic due to the chemicals contamphhstics, as well as

the pollutants that plastic attract once they are in the marine environment.
iwWe saw turtles that ate plastic
Julia Reisser, a researcher based at the University of Western AéisBali t
there are also chemical impacts. When plastic gets into the water it acts lik
magnet for oily pollutants.

iBi gger fish eat the Iittle fish
much pollution is being ingested but cértaidlytpi ¢ s ar e pr ovi
The researchers collected small plastic fragments in nets, while larger pie
were observed from boats. The northern and southern sections of the Pac
and Atlantic oceans were surveyed, as well as the Indiancoesainf th
Australia and the Bay of Bengal.

The vast amount of plastic, weighing 268,940 tonnes, includes everything fi
plastic bags to fishing gear debris.

While spread out around the globe, much of this rubbish accumulates in five |
ocean gyres, il are circular currents that churn up plastics in a set area. Eac
of the major oceans have Hilistigyres, including thekwelo wn &6 gr e a't
garbage patchd that covers an ar e
Reisser said traversing the labjpgskstrewn gyres in a boat was like

i

sailing through fplastic soup.o
iYou put a net through it for hal
|l ife there,d she said. #fAltoés harc
it is more than theiente bi omass of humans. (.
thatos | ikely to get worse.o

The research found that the gyres themselves are likely to contribute to
probl em, acting as fishredderso toc
i OQur f i ndi n gashags patches in the middle bfethe five
subtropical gyres are not the fir
trash, 0 sai d Mar cus -akErrtihkosresn., fialnhoet
for micrplastic is interactions with entire@ceans y st ems . 0

Over five trillion pieces ofagtic are floating in our oceans says madste research, the first of its kind to pull together data on floating plastic from ar

comprehensive study to date on plastic pollution around the wor
More than five trillion pieces of plastic, collectively weighing ne|
tonnes, are floating i n t btehe

dhe world, will be used to chart future trends in the amount of debris in the oce

M%waww.theguardian.com/environment/2014/dm:d@laﬂlimvorlds)ceansevealedirst
{ipegaljutign ¢ oceans causing damage

0s t

food chain, new research has found.

2014.12.15.

The Pitch Lake is the la
natural deposit of asphal
the world, located at La
in southwest Trinidad, W
the Siparia Regio
Corporation. The lake cd
about 40 ha and is report
be 75 m deep.

The origin of Pitch Lak
related to deep faults
connection withbsluction under the Caribbean Plate related to

Arc. The lake has not been studied extensively, but it is believed
is at the intersection of two faults, which allows oil from a deep
forced up. The lighter elementsaih éh@porate under the hot tropic

|pressures creates petroleum in asphalt. The researchers indicated th

emophiles inhabited the asphalt lake in populations reegihgédetw
tqnl07 cells/gram. Pitch Lake is one of several natural asphalt lakes in t
pByeg(ld. The La Brea Tar Pits (Los Angeles), McKittrick Tar Pits (McKittrick)
ithprpinteria Tar Pits (Carpinteria) are all in the US state of California. Le
heuanoco ia the Republic of Venezuela.
vAfsaribbealakeofliquicasphalthatmakes comfortablomédoraunique
bthi of microorganisnmeay providecluesto how life couldsurvivein
hydrocarbdakesonS a t umoaril@as.
cTiganis theonlybodyin the solarsystenotherthanEarththatsportdiquid
lgkescloudsandrainafeaturéhathasdrawnnteresfronscientistiunting
Btaialgsiife. Butinsteadf waterS a t argestngonis awastin liquid
methiasdikdethaned moleculesimilarto the tar that pavesterrestrial
Hefesisto be
plThiwapovestonyis basednmaterialprovidetly Wikipedia

leaving behind the heavier asphalt. Bacterial action on the ag

Ao AWOWologyin.com/2014/1 2/trisitdbidke. htmi
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Faults and two eruptive
fissures  active on 5
September 2014 above the
northern end of the
segmented dyke that grew
laterally in a rifting event at
the Bardarbunga volcanic
system Iceland in 2014.
Credit: Thordis Hognadottir,
University of Iceland

2014.12.15

New research into
Icelandic eruption has shed light on how the Earth's crust forms
a paper published todaydture

When the Béardarbunga volcano, which is buried beneath |

ice cap, reawakened in August 2014, scientists had a rare o
monitor how threagmaflowed through cracks in the rock away f
volcano. Thaoltemockforms vertical shéike features known as dy
which force the surroundicig apart.

Study cauthor Professor Andy Hooper from the Centre for Obse
Modelling of Earthquakes, volcanoes and Tectonics (COM
University of Leeds explained: "New crust forms where two tecto
moving away from each oMestly this happens beneath the o
where it is difficult to observe.

Scientists observe the E grow a new layer under an Icelandic volcano

"However, in Iceland this happens beneath dry land. The events leading to
eruption in August 2014 are the first time that such a rifting episode h
occurred there and beenrbsglewith modern tools, like GPS and satellite
radar."

Although it has a long history of eruptions, Bardarbunga has been increasir
restless since 2005. There was a particularly dynamic period in August &
September this year, when more than 22}@fiiakest were recorded in

or around the volcano in just four weeks, due to stress being released
magma forced its way through the rock.

sing GPS and satellite measurements, the team were able to track the p
aeerEdingdMa for over 45km before itiraguiet where it began to erupt,

and continues to do so to this day. The rate of dyke propagation was varia
'siv@islowed as the magma reached natural barriers, which were overcome
pestboitdof pressure, creating a new segment.

IMetldfke grows in segments, breaking through from one to the next by
K&Sild up of pressure. This explains how focused upwelling of magma unt
central volcanoes is effdgtiralistributed over large distances to create
nietipopswt crust at divergent plate boundaries, the authors conclude.
A3 \aélIths the dyke, the team found ‘ice cawdtedlost depressions in
hidlatewidiecircular crevasses, where the base of talglaeiemelted
Ce¥hagma. In addition, radar measurements showed that the ice insi
Bardarbunga's crater had sunk by 16myalsaheloor collapsed.

More atip://phys.org/news/2a24cientisteartHayesicelandivolcano.htmi

Oil in the Arctic T Who dares, wins.
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With an increasing demand for oil and decreasing sea ice, the Af
like the new frontier for oil and gas exploration. Environmentalig

sought to prevent companies from accessing thigistiea ofildernes

but are they fighting a losing battle?
For a Il ong time oil compani e

portions of the Arctic: Russia, Cab&ldthrough Alaska), Denmark
(through the state of Greenland) and Norway. Currently international la
state that a country owns the se
countries continental shelf. Russia, Canada and Denmark have all bid
extendheir reach into the Arctic to try and lay claim to the resources that |
there. In fact, on the 15th December Denmark launched an official claim to
North Pole, but considering Russia had placed a flag on the Arctic seabec
2007, this is nothingvnBlorway are yet to make a claim to the Artic under
the UN Convention on the Law Of the Sea (UNCLOS) and America has fa
a setback as it is not a party t
evidence to back up its claim.

But what else is preventingdarush into the Arctic? The current oil price will act
as a barrier, as no company will be able to extract oil economically until the m:
recovers. Also companies lack the technology to drill in the Arctic; sub z
temperatures and the risk ofrgsebee enough to make some of them think
twice. Even companies still contemplating the venture are struggling to come
with ideas of how to safely transport their rigs to the well site. In 2012 Shell trie
transport their rig, called Kulluk, derossthern Gulf of Alaska, the first time a
company had tried to operate in offshore US Arctic waters for decades. The
ended up being grounded on the Alaskan coastline during a large storm and ¢
has since gone back to the drawing board. Tdiethepuiiced, while
completely justified, was huge, and even prompted Norwegian oil firm Statc
postpone its own Arctic attempts until at least 2016.

While there always will be attempts made to explore the Arctic, and while
day may come when aihganies operate in these waters it looks like that

| day could be some way into the future as oil companies are stlll not prepa

C

—

5

the Artici they had enough trouble as it was extracting oil on ons
and its not just risk that incre@sen you venture offshore. Drillin
within Arctic waters would bring very high costs but the rewards &
to be even bigger.
Geol ogi cal Survey) t hat t he
undi scovered gas and 13% of
September 2014, Russian national oil firm Rosneft and Americg
Mobil struck oil with an exploration well in offshore Russia and p
discovery to be on the scal&é billion barrels of oil. However
exploration is currently stalled as US sanctions have prevented
firms from operating on Russ
That brings us to another important point; who owns the Arg
previously bedrotght the Arctic was nothing more than a frozen

and countries hadn't bothered to claim the region for their owr|.

L

It has been predicted by the USGS (Uri,

d”Image Credit: Gazprom,

for the challenges ahdag " COonstroaer oS
thson
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completely different story as there are five countries with legitim
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Strange Rock from Russia Contains 30,000 Diamonds

by Becky Oskin, Senior Writer | Deddéinbet 4
SAN FRANCIS@OHere's the perfect Christmas gift for the person

everything: A red and green rock, orsiaetgrstuffed with 30,000-teenyP

diamonds.

The sparkly chunk was pulled from Russia's huge UWiacturaine|
and donatet science (the diamonds' tiny size means they're w
gems). It was a lucky break for researchers, because thieldliaroloi
a rare find in many ways, scientists reported Monday (Dec.
American Geophysical Union's annual meeting.

Udachnaya diamonds. The scientists first probed the entire rock with -
ey gtEal ¥ay tomography scanner, which is similar to a medical CT scanne
ut capable of higheraX intensities. Different minerals glow in different
colors in thxray images, with diamonds appearing black.

The thousands upon thousands of diamonds in the rock cluster together i
figlishangl. The clear crystals are just 0.04 inches (1 millimeter) tall and

ctahedral, meaning they are shaped like twotbwteareédgiued together

atthaibgse. The rest of the rock is speckled with larger crystals of red gar
and green olivine and pyroxene. Minerals called sulfides round out the mi

"The exciting thing for me is there are 3®jE§O[keyfect octahedrons, amggdpodel built from thiays revealed the diamonds formed aftemehe ga

one big diamond," said Larry Taylor, a geologist at the University
Knoxville, who presented the findings. "It's like they formed instanta

HPHURRCAREPYroxene minerals.
neyadly."materials captured inside diamonds, in tiny capsules calle

The carentration of diamonds in the rock is millions of times greate
typical diamond ore, which averages 1 to 6 carats per ton, Taylor s

riAHSI9RSN can also provide hints as to how they were made. The
iteSeargheisoeamed electrons into the inclusions to identify the chemic

unit of weight (not size), and is roughly eqdisttiobagram, or 0.007 ou gggped ide. The chemicals included carbonate, a common mineral ir

Theastonishing amount of diamonds, and the rock's unusual Chris
will provide important clues to Earth's geologic history as well as th

prized gemstones, Taylor said. "The associations of minerals will te|| 8R-GRAELHRG

nggeg&mand seashells, as well as garnet.
&@g%s’@e findings suggest the diamonds crystallized from fluids tt
subducted oceanic crust, likely composed of a dense rock ca

about # genesis of this rock, which is a strange one indeed," he sai peridotite, Taylor reported MoBdaguctias when one of Earth's tectonic

Although diamonds have been desired for centuries, and are no
well enough to be recreated in a lab, their natural origins are stil
"The [chemical] reactions in wihictords occur still remain an en
Taylor told Live Science.

Scientists think diamonds are born deep below Earth's surface
between the crust and core called the mantle. Explosive volcanic
carry hunks of diamod mantke the surface. However, most mant|
disintegrate during the trip, leaving only loose crystals at the
Udachnaya rock is one of the rare nuggets that survived the rocke

LPlRIgS SrYgYples under another plate. The results will be published in a spe
E’ﬁ;éﬁpi,g‘_ussian Geology and Geophysics next month (January 2015), Ta
e

€' unusual chetnjiswould represent a rare case among diamonds, said

i I}g g@il, a researcher at the Carnegie Institution for Science |

e . . .
% D.C., who was not involved in the study. However, Mikh

ofﬁ[&é‘%néhmr explanation for the unusual chemistorciteussd be

j Ec% rq:—HQ/ really old formation that's been down in the mantle for a lo

*‘hl?er'dg_e said.

Taylor works with researchers at the Russian Acadkemgof@stud

H@wtto://www.Iivescience.com/@aﬁmndichrocl«u ssia.html

h

Other stories!!!!

- Earth'scenteris 1,000egreesotterthanpreviouslythought

http://www.geologyin.com/2014/1 Lesnteis-1006degreesotter. html

- Mysteriousrolcaniceruptionof 1808described2014.09.19utp://www.geologypage.com/2014/09/mystérimieruptiont-1808. htmi#ixzz3K M8ralKF

- Losing air: Barrage of small

http://www.sciencedaily.com/releases/2014/12/133202132tm_source=feedburner&utm medium=

impacts likely erased much of

the Ear t prilhardial atmosphere bpecember 2,
email&utm_campaign=Feed%3A+sciencedaily%2Fearth climate+%28E artibeleA6eDhi

2014.

ews+

- Secreplatinunstocksdecliningd WorldPlatinurmnvestmentouncilsrapece
investmentounci?0141203

mbe2014 By:MartirCreameihttp://www.miningweekly.com/articl tnetrstocksdecliningvorleblatinum

- Protect the word's deltas, experts urge December 3, 2014. Woods Hole Oceanographic Institution.
http://www.sciencedaily.com/releases/2014/12/141203142626.htm?utm_source=feedburner&utm medium=email&utm ersregdailypcHeeal4hd stiseite+%28E arth+%26+ClimateSdlenssDaily% 29
- Wetlands more vulnetab to invasives as climate changes Dpecember 9, 2014. Duke University,
http://www.sciencedaily.com/releases/2014/12/141209133730.htm?utm_source=feedburner&utm medium=email&utm ersregailypcHeeal4hd stiseite+%28E arth+%26+Climate$dlenssDaily% 29

About Space/Astronomy

Star Trek-like invisible shield found thousands of miles above Earth

2014.11.26.
AteanmedbytheUniversigfColoradBouldenasdiscovereghinvisiblghied
some7,200milesaboveEartithatblocksocalled killeelectronsywhichwhip
arountheplaneatneadighspeedndhavebeerknownothreateastronaut
frysatelliteanddegradepacesystemduringntenssolastorms.

ring'betweetheinnerandoutevanAllenradiation belts thatseems
tocomeandgowiththeintensitpfspaceveather.
Theatesmysteryevolvearoun@n"extremelharpboundargttheinner
5 edgeoftheouterbeltatroughly’,200milesn altitudehatappearso block
theultrafaselectronfrombreechintheshieldandmovingleepetowards

Thebarrieto theparticlemotiorwasdiscovereih the VanAllenradiation Earth'&tmosphere.

beltstwodoughntghapedingsaboveEarththatarefilledwithhighenergy
electronandprotonssaidDistinguishé®fofessdbanieBakerdirectoof
CUBoulder'saboratorfprAtmospherandSpacé’hysic§LASP)Heldn
placebyEarth'snagnetifieldtheVanAllerradiatiobeltgperiodicallwell
andshrinknresponstincomingnergyisturbancdsonmthesun.

Asthefirstsignificamtiscovergfthespaceage theVanAllerradiatnbelts
weredetectedn 1958by ProfessodamesvanAllenandhisteamat the
Universitgflowaandwerefoundo becomprisedfaninnerandoutembelt
extendingip to 25,000milesaboveEarth'surfaceln 2013, Baked who
receivedhisdoctorateindeNVanAlled leda teamthatusedthetwinVan

"It'salmoslikethese®lectronarerunningtoa glasavalinspace SaidBaker,
thestudy'¢eadauthor:Somewhéketheshieldsreatedbyforcefieldson Star
Trekthatwereusedto repelalienweaponswve are seeingan invisibleshield
blockintheseelectrondt'sanextremelguzzlinghenomenon."
ApapeonthesubjectvaspublisheththeNov 27issueof Nature
Theteamoriginallghoughthe highlychargedtlectronsyhichare looping
aroundEath at morethan 100,000milesper secondwouldslowlydrift
downwairidtatheuppeatmospheandgradualligewipedutbyinteractions
withairmolecule®uttheimpenetrablarrieseerbythetwinVanAllerbelt

spacecra$topgheelectronbefoetheygetthatfar,saidBaker.

AllerProbesaunchetlyNASAN2012odiscoveathirdransiertistorage \ioreatippys. orgnewsizmstartreklieinvisibishieldhousands.hmi
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and Mars: Twins or Siblings?

The Earth (the first full
photograph of the planet, taken
from Apollo 17, with the
Antarctica at the top) and Mars
(image taken by the HST). Note
that they are not scaled, as Mars
is considerably smaller than our
planet (the equatorial diameters
are 12,756.28 and 6,794.4

kilometers, respectively).

November4,2014.

Theintensivexploratioof Marsisyielding largeamountfdataaboutts
propertieandits past Howevetwogreatenigmasireyetto be explaineg
whatcausedhisplanetobediffererfromplaneEarth?sthereorhasthere
beenanybiologicactivityontheRedPlanetParticularisevealings the
comparativaudyofbothplanets.
FromadistanceheEartrandMarsshowsomestrikinglifferencesnthefirst
casetheprevailingolorsarewhiteandblue corresponditgcloudsindthe
oceansandthebrowrshadesfthecontinent3.hus theexistencefwatein
itsvarioustates(solidnthepolaicecapdjquidntheoceangndseasand
gaseousn the atmosphere$ evidentAndthe presencef wateralmos
immediateuggesttheexistenceflife.Infact,everfromorbitingatelliteg
ispossibléonoticehep | a mtensdiiotogicalctivityasisthecaseofthe
Antarctiseaice ortheseasonalhangeftheforestands.

Mardgsquitedifferentvarioushadesforangegausedbyironoxideprevail
onitssurfaceDependingntheseasomndthepositionelativéotheEarth,
a polecanbevisiblealthougton thisoccasn thewhitecoloressentially
denotesiryice(soliccarbomlioxideHoweveseverastudiegonducteith
recentyearshavemadeit clearthat thereis wateron Mars andthatthe
dynamicefthiscompoun quitecomplex.

Marshasa thin atmospheremsistingssentiallgf carbordioxidg€95.32%),
nitroger{2.7% )argon(1.4% ) andtracesof oxyger(0.13% )By contrasthe
E a r atnmospkereonsistessentiallgf nitroger{78.1%),0xyger(20.94%),
argon(0.93% anda variablexmounbf carbordioxde (around.035%and
‘increasinguickly)Theaveragéemperaturesrygreatly:55degree€elsius
(°Cjinthecaseof Marswithlowsofaround133°Candhighsof some+27°C;
andanaveragefaround-15°CinthecaseoftheEarthyitnlowsof-89.4C(in
Vostokthe Antarcticalthouglemperaturesf -93.2°C havebeenrecorded
recentlpearbyinmeasuremertkerbyasatellitegndhighf+58Cor+56.7
°C(inElAzizzan LibyaprinFurnac€reekintheU.S.)HowevertheE a r t
averagéemperatuisaffectethythegreenhouseffectausedbygasesnthe
atmosphermainlgarbomlioxideyatewaporpzongmoleculasfoxygemvith
threeatomsinsteadfthetwooftheoxygemvebreathegndmethan@therwise,
theaverageemperaturgouldeabouB3°Cloweraroundl8°C,andherefore
thewatemwouleinsolidstatanmospartoftheplanet.

Moreat http://cosmicdiary.org/dbarrado/2014/11 Faftmetstwinsor

2014.12.03
Thepossiblexistencef EartHikebinaryplanetd

AstronomicaSociety'sDivisionfor Planetan
Sciencemseetingn Tucsom\Z. Twdbodiesgach
ofmasssimilatoEarthcanforma closelyrbiting
pair undercertainconditionpresenduringthe

bothplanetsandwiththecentes ofthetwoplanetbeingeparatetyonly
threeorsoplanet.

is being describedtoday at the AmericanThereis a goodreasorto believeerrestrighinaryplanetargystemsnaybe

ypossibldna grazingollisiotheangulamomentuiis toohighto becontained
withira singleotatingpody(it wouldissionandif thebodiearelytouctthen

theycouldetairtheilidentityHoweveit requireanencountevherghebodies
areinitiallyapproachireachotheatlowenouglvelocity.

formatiorof planetansystemsThistheoreticglTo testforthispossibilitya simulatiotechniquealed Smoothe@article

proposas completelynlikeheEartiVioorsystenor PluteCharonwherehe
twobodiesirevendiffererinmassandarisesnsomékissingollisionghere
two similarmassbodiesencounteeachotherand becomea boundsysten
becauseftheenergjostinthestrongidesaise@neactotheintheencounte
Theresultinginancarntherpersistorbillionefyeargprovidedformsvelbaway
fromthecentraktar athalfanastronomicahit(thedistanceetweetheEarth
andSun)or more.Thisworkwaspresentetly undergraduakeegarRyan
graduatstudenilikiNakajimandDr.DavidstevensaonftheCalifornibostitutd
of Technology Pasadena;A. Theresultdoesnotcontradiaxistinglatafor
planetsaroundotherstarsbut suggestshat futuredatamay uncovesuch
systemsThisis thefirstsuchstudyto examinéhepossibilitgfterrestridinary
planets.
Duringheformationf terrestal planetslargerockybodierbitinground
astaroccasionaletcloseenoughointeractvithoneanotheiftwobodies

representabodyasa collectionftensofthousandsf particlesandit has
beenusedto studyprotoplanetagollisionss well as the giantimpact
r.hypothesisfthe Moon'sormation.
UsingSPHgollisionbetweeworockyEartksizedbodieweresimulated,
withimpactvelocityand impactparametefa measuref howheadon a
collisions) beingvariedandthe outpuibbservedn thecaseswherethe

e bodiesunderwensubstantiatollisionthe scientistgeplicategrevious
resultsin whicha binarysystemdid not arisebut a moonmightform.
Howeverby includingnteractiong/herethe bodiesare closeenougtto
underga largetidaldistortioninitialconditionsere foundthatled to a
terrestriddinanplanetargystem.
Despit¢hespecializecbmputdrardwarasedospeedipthecalculations,
eachsimulatiostilltookupto a weekto run.Muchof thistimewasspent

collideheadonorobliquelytherthisinteractiotypicallyesultsn accretionsimulatintvobodiesapproachingneancher, a situatiomvhichcouldoe

wherehetwobodiesnergdo forma largerone,perhapseavindehind
diskof debrifromwhicha mooncanform.Thisis thestandargbicturefor
howEarthgotitsmooranda possiblexplanatidiorPluto'snoonCharon
Ifthetwobodiezollidénagrazingnannebutat highvelocitythernthetwo
bodieshitandrun“andseparaté&romoneanotheonceagainfailingoform
aboundair.Theresearcpresentetbdaysearcheébra middleground

ascenarimwhichheinteractioresultsntwolargebodeghatdonotmerge
butstillremaiockedn orbit.Thisconfiguratiotermed terrestridbinary
planetargystemwouldhecessarigvolventoa statevhereghetwobodieg

easilysolveanalyticallydsingsPHluringhesestretchesiasunnecessary
andtimeconsuming.ocombathis,a novemethodvasintroducetb the
SPHcodewhichdynamicallgwitchedetweemodelingnethodsgutting
simuatiortimedowrto aslittleasa day.
Withthesimulatiotimelongbutmanageabléheinputspacevasmapped
out. Somepairsof impaciparameteandimpactvelocitjedto accretion,
somdedto escapeandsomeeverledtobinansystemsPointby pontthe
boundariesetweetheseoutcomebegarto appeargventuallgreating
mapoftheinpuspacevhichwouldyiverisetoa binansystem.

aretidallyjockedwithorbitaperioeingalmosthesameasdaylengttor

Moreat http://phys.org/news/2Piinargerrestrigtlanets. htm

Young volcanos on the moon

2014.11.2&ci enti sts have long tho
billion years ago. But dotting the lunar landscape are some renf
volcanic features.
Backin 1971 Apollo15 astronautorbitingthe moon photographég
somethingeryodd ResearchecsalledtIng andit lookediketheaftermat
ofavolcanieruption.

ITghh & nothidwed daboul/ oloardsnthenmdnpesse. Mushof hénmo pmedds

akakysiesicés coveedwithhardenetiva Themairfeaturesfthemanin
themooninfactareoldbasaltilowsdepositedillion®fyearsagowherthe
dnoorwaswracketlyvioleneruptiong hestrang¢hingaboutnawastsage.

hPlanetargcientisthavelongthoughthatlunarvolcanismameto anend

abouta billionyearsago, and little has changedsince.Yet Ina looked
remarkablyeshFormorethan30yeardnaremained mystery.
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Hydrodynamic§SPH) was utilized.SmoothedParticleHydrodynamics

siblings/?utm_content=bufferla356&utm medium=social&utm_source=twitter.com&utm_campaign=buffer

Can binary terrestrial planets exist?

e


http://cosmicdiary.org/dbarrado/2014/11/14/earth-and-mars-twins-or-siblings/?utm_content=buffer1a356&utm_medium=social&utm_source=twitter.com&utm_campaign=buffer
http://cosmicdiary.org/dbarrado/2014/11/14/earth-and-mars-twins-or-siblings/?utm_content=buffer1a356&utm_medium=social&utm_source=twitter.com&utm_campaign=buffer
http://phys.org/news/2014-12-binary-terrestrial-planets.html

Turnsout,themysterys biggethananyonémaginedJsingN A S Aubas
ReconnasanceOrbitera teamof researchersasfound70 landscape)
similatolna.TheycallthemrregulamarepatchesrIMPdorshort.

i Di s c mewfeatuiesnghelunarsurfacevast h r isay$Bradeg]

fi Weokedat hundredsf highresolutiommages andwher founda new
IMPitwasalwayshehighlighofmyd ay . 0

fi T krregulamarepatchedook so differenthan morecommorunal
featuredikeimpactratersimpacmeltandhighlandsna t eshésay$
fi T healljjumpoutaty o u . 0O

Onthe moonitis possibléo estimatéheageofalandscapbycountings
cratersThemoonis peltedoy a slowdrizzleof meteoroidhatpeppeits
surfacevithimpacscars.

Theolderalandscapé¢hemorecraterst contains.
SomeofthelMPstheyfourd areverylightlycrateredsuggestinthatthey
arenomorethan100millioryearsold.A hundreahnillioryearanaysound
likealongtime putingeologicaerms tjustasblinkofaneye.Thevolcani
craterd ROfoundnayhavebeeneruptingluringheCretaceouseriodn
Eartiitheheydayf dinosaursSomeofthevolcaniéeaturesnaybe even
youngegO0millioryearsold,atimewhemammalaerereplacindinosaur
asdominariifeforms.

rewritehetextbookaboutheM o o sayslohrKellerl.ROprojecscientist
sattheGoddar&pacéd-lighCenter.
IMPsaretoosmaltobeseerfromEarthaveraginigssthanathirdofamile
(5@0metersacrossntheitargestinensionT h awhytbetharinathey

h a v éeerfaundbefore Neverthelesshey appearto be widespread
aroundhenearsidefthemoon.

fi N anlyarethelMPsstrikindandscape$utalsotheytellus something
yedjimportardgbouthethermagvdutiorofthem o o says\arkRobinson

of Arizon&tatdJniversityheprincipahvestigatéorL R Chiglsesolution
camerai T interioofthemooris perhapsiottethanpreviousty h o u g h t .
fi Wanovsolittleofthem o o hedoidtinuedi T inaorisalargemysterious
worldnitsownrightanditsonlythreedaysaway! wouldovetolandonan
IMPandtakethem o o terdperatufesthandusingaheapp r o b e .
Somepeoplethinkthe moonlooksdead,fi b luneverthoughs o says
Robinsorwhow o mufedutthepossibilitgffutureeruptionsi Thee,ithas
alway$eeraninvitinglaceofmagnificeeautyagiantmagnein oursky
drawingnetowards t . 0

Youngvolcanohaveonlyturnedup theheatontheM o o allGreSays
5RobinsoB A 16go ! O

Via NASA. At http://earthsky.org/space/ydaaevolcanoesnthe
moon?utm_source=EarthSky+News&utm campaign=49464496dd

0

i T findisgsthekindofsciencehatisliterallygoirg to makegeologists

EarthSky News&utm medium=email&utm term=0_c@e3848dBe803647361

2014.12.09.
In 2012 the Mars Sceshaboratory landed in the fascinating Gal
The Gale crater is of such great interest because of the 5.5 km N

of layered materials in the middle. This material tells an intricate ST

history of Mars, perhaps spanning mheteristence of this myste
planet.

Once positioned, the Curiosity rover began field studies on its drive
Mons (also unofficially known as Mount Sharp), the central peak wi
Curiosity has travelled more than 9.4 kmaddieng its trip up the mou
Curiosity has begun taking sa
CheMin is one of ten instruments on or inside Curiosity, all desig
detailed information on the rocks, soils and atmosphere.
CheMin is acllya a miniaturisedray diffractionfy fluorescenc
(XRD/XRF) instrument, approximately the size of a shoeboy, ¢
transmission geometry with an etigcgyninating CCD detector to p
unparalleled results in quite challenging conditions.

Five samples have been analysed by CheMin so far, namely a

The first X-ray diffraction measurements on Mars

Rietveld and fp#ttern analysis of the XRD data have revealed a complex
cndipgeglogy, with contributions fement igneous rocks, amorphous
iGRTARRIRANS and several minerals relating to aqueous alteration, for exarn
grals and hydrated sulphates. In addition to quantitative mineralo
[iBigveld refinements also provieelipiarameters for the npdjases,
which can be used to infer the chemical compositions of individual miner
MhrdNedidference, the composition of the amorphous componen
tﬁnOtHeEréte'rdent ally CheMinés first XRI
r1@&]vaersary of the discovetyRbf by von Laue.
) ﬂar@eMmfhaStrqiumedn%celmt diffrastpr data gagparable in g
483B§5ISV i data available on[powder diffraction pattern from Martian s
Earth. It has managed this even though several aspects of the instrume
Qart|cularly5| small size limit the quality of the XRD data. These limitation:
I'%cggever be improved through modification of the instrument geome
@g oP most significant issues limiting remote operation is the requiren
r powder XRD of a finely ped/dample. CheMin largely surmounts this
jcélqggm/ hrough the use of its unique sample vibration device.

.geologypage.com/2014fitHthaydiffraction. htmi#ixzz3LPJgYaJK

three samples drilled from mudstones and a sample drilled from

Traces of Martian biological activity could be locked inside a meteorite

Decembet, 2014EcolePolytechnigieédéraldeLausanne
DidMarseveravdife?Doedt still?A meteorittomMarshasreignitethe
old debate An internationaéamthatincludescientistfromEPFLhas

published papeinthescientifipurnaMeteoriticandPlanetargciences,

showinghatmartiatifeis moreprobabl¢éhanpreviouslghought.
"Sofar,therdas noothetheorythatwefindmorecompellingsaysPhilippé
Gilletdirectoof EPFL'€arttandPlaretanSciencekaboratorfeandhis
colleagueomChinaJaparandGermanperformed detaile@nalysisf
organicarbortracegromaMartiameteoritgndhaveconcludethatthey
havea veryprobabliologicariginThescientistarguethatcarborcould
havebeerdepositethtothefissuresftherockwherit wasstillonMarsy
theinfiltratiooffluidthatwasrichinorganienatter.

EjectedromMarsafteran asteroidtrashedn its surfacethe meteoritg,

namedissintfellontheMoracardeserbnJulyl8,2011jnviewofseveral
eyewitnesseslponexaminatiorihe alienrockwasfoundto havesmal
fissurethatwerdilledvithcarborcontainingatterSeveralesearcteams
havealreadghowrthathiscomponeiig organiénnatire Buttheyarestill
debatingvherghecarborcamedrom.

Maybebiological butnotfromour planet

Chemicalmicroscopiaend isotopeanalysisof the carbonmaterialed the
researcherto severalpossibleexplanationsf its origin. They establishe
characteristitiatunequivocacludedterrestriariginandshowethathe
carborconteniveredepositehtheTissint'issurebeforét leftMars.

The researcherghallengegrevioushydescribedriews (Steeleet al.,
Sciencg2012proposinthatthecarboriracesoriginatethrougthehigh
temperaturerystallizatioof magmaAccordingp the newstudy a more
likelyexplanatiois thatliquidscontainingrganicompoundsf biological
originnfiltratedissint'Smotherfockat lowtemgraturesyeartheMartian
surface.

Theseonclusioraresupportebly severahtrinsipropertiesfthemeteorite's
carbore.g.tsratiocof carbori 3to carbori 2. Thiswasfoundo besignificantly
lowetthantheratioof carborl3inthe CQ of Mar% atmosphergreviously
measurelythePhoeniandCuriosityoversMoreovethedifferencbetween
theseaatiosorrespongserfectiyithwhaisobservednEarttbetween piece
of coal-- whichs biologicah origin- andthe carborin theatnosphereThe
researcherpotethatthisorganienattecouldalsohavebeerbroughto Mars
whervenyprimitiveneteorites carbonatechondritesfellonit. Howevethey
considetthis scenariaunlikelybecausesuch meteoritecontainvery low
concetmationsforganicnatter.
"Insistingncertaintisunwiseparticulargnsuchasensitiviopic, warnssillet.
"I'mcompletelppento the possibilityhat otherstudieamightcontradicbur
findingd-Howevegurconclusioraesuctthattheywillrekindighedebatesto
thepossiblexistencefbiologicalctivitpnMars- atleasinthepast.”
qVideohttps://www.youtube.com/watch?8gF£yX88

At
http://www.sciencedaily.carage$/2014/12/141202120108.htm?utm_source=feedburner&utm medium=email&

utm_campaign=Feed%3A+sciencedaily%2Fearth climate+%28Earth+%26+SiBnaned@aibA629
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Image of the Day: Three Primordial Galaxies at the Dawn of the Universe

December 09, 2014. "This exceedingly rare triple system, segmagtarstiggesting Himiko might represent alsiglevich would make
universe was only 800 million years old, provides importars theightehhiaracteristically massive for that period of the early universe.

earliest stages of galaxy formation during a period known as ‘cpShfie d@wngpbservations revealed that, rather than a single galaxy, Himi
when the universe was first bathed in starligiRjtreaidEllis of the harbors three distinct, bright sources, whose intense star formation is hea
Californitnstitutef Technology and ioming this giant cloud of gas," said Masami Ouchi, an associate
Astronomers using the combined poweheoftacamalLargg professor at theniversitypf Tokyowho led the international team of

Millmeter/submillimeteray ALMAJelescope in Chile and NASA's Hasitienomers from Japan and the United States.

and Spitzer space telescopes discoverfidrg faio of primitive gala»@=a from ALMA, Hubble and Spitzer also led astronomers to speculate t
nestled inside an enormous blob of primordial gas nearly 1-gdalighitighb could be made up almost entirely of primordial gas, a mixture of t
from Earth. It's possible trio will eventually merge into a single lggiiagiements hydrogen and helium, which were created in the Big Bang e\
similar to our own Milky Way. that gave birth to our universe. If correct, this would be a landmark discov

Researchers first detected this object, which appeared to be a grl‘as-lgbalim@tbe detectiba primordial galaxy seen during its formation.
hot, ionized gas, in 2009. Dubdbeitqafter a legendary queen of andibatresults were accepted for publicatiofstmdpbysicaburnal

Japan), it is ngarl0 times larger than typical galaxies of that|&itge @wlly Galaxy via NASA/JRinviw dailygalaxy.com/my weblog/2014/08fimage
comparable in size to our own Milky Way. Subsequent infrared [clagesetertinrisialaxiestthedawrottheuniverse.htmi#more
with NASASpitzeBSpacd elescopprovided more clues about the opject's

other stories

1 Ripplesin SpaceTimeCouldRevealStrangeStars'.by Charle€). Choi Novembe28,2014 http://www.space.com/2B8ahgenatteneutron
stars.html
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1 AgriculturaWateManagemenittp:/www.sciencedirect.com/science/journal/d
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1 Atmospheri®Researchhttpi/www.sciencedirect.com/science/journal/01698095
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http://www.sciencedirect.com/science/journal/20952686
http://www.sciencedirect.com/science/journal/13651609
http://www.sciencedirect.com/science/journal/10016279
http://www.peatsociety.org/publications/international-peat-journal
http://www.peatsociety.org/publications/international-peat-journal
http://www.iugg.org/publications/ejournals/
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1440-1738
http://www.mdpi.com/journal/ijgi
http://www.sciencedirect.com/science/journal/09242716
http://www.sciencedirect.com/science/journal/16171381
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1942-2466
http://www.sciencedirect.com/science/journal/00218502
http://www.sciencedirect.com/science/journal/1464343X
http://www.sciencedirect.com/science/journal/09269851
http://www.sciencedirect.com/science/journal/01401963
http://www.sciencedirect.com/science/journal/13679120
http://www.sciencedirect.com/science/journal/13646826
http://www.sciencedirect.com/science/journal/01697722
https://www.agronomy.org/publications/jeq
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1753-318X
http://www.sciencedirect.com/science/journal/03801330
http://www.sciencedirect.com/science/journal/00221694
http://www.aprh.pt/rgci/index_eng.html
http://www.sciencedirect.com/science/journal/09247963
http://www.ajol.info/index.php/jmcs
http://www.ajol.info/index.php/jmg/index

1 Journalof NaturalGasScienceand Engineering
http/www.sciencedirect.coimee/journal/18755100

1 Journalof PaleontologyGSA)http//jpaleontol.geoscienceworld.org/

1 Journalof PetroleunGeologttp://www.jpg.co.uk/

1 Journalof Petrolem ScienceandEngineering
http/www.sciencedirect.com/science/journal/09204105

1 Journalof RockMechanicgand GeotechnicaEngineering
http/www.sciencedirect.com/science/journal/16747755

1 Journalof SedimentariResearchhttp//jsedres.geoscienceworld.org/

1 Journalof SoilandWaterConservationttp://www.jswconline.org/

1 Journalof SouthAmericarEarthSciences
httpl/www.sciencedirect.com/science/journal/08959811

1 Journalof StructuralGeologyhttp:/Awww.sciencedirect.com/science/journal/01

1 Journalof Terramechanichttp:/ww.sciencedirect.com/science/joRA83802

1 Journalof the GeologicaBocietyttp://jgs.geoscienceworld.org/

1 Journalof UnconventiondDilandGasResources
http://www.sciemld@ct.com/science/journal/22133976

1 Journalof VolcanologyndGeothermaResearch
httpl/www.sciencedirect.com/science/journal/03770273

1 JournalofGeochemicalExploration
httpl/www.sciencedirect.com/science/journal/03756742

1 JournalofGeodynamidsttp://www.sciencedirect.com/science/journal/02

1 JournalofGeographyandRegionalPlanning
http/www.academicjournals.org/JGRP/Archive.htm

9 LaboratéridNacionableEngenhari& GeologigPortuguese)
http://www.Ineg.pt/iedt/unidades/16/paginas/26/30/38

1 LithologyandMineraResourceshttp/www.springerlink.com/content/1063

1 PolarSciencehttpl/www.sciencedirect.com/science/journal/18739652

1 PrecambriaiResearchhttpi/www.sciencedirect.com/science/journal/03019268

1 Procedi&arthandPlanetanBcience
http:/mww.sciencedirect.com/science/journal/18785220

1 ProceedingsftheGeolaists'Association
http:/mww.sciencedirect.com/science/journal/l00167878

1 ProceedingsftheNationalAcademyf Sciencef the UnitedStatesof
Americahttp/www.pnas.org/

1 ProceedingsftheNationalAcademyf Scienceofthe USA
http://www.pnas.org/content/current

1 ProGE®@ TheEuropearAssociatiorfor the Conservatiomnf the Geological
Heritagehttpt/www.progeo.se/

1B P10gressn Oceanographfattp:/mww.sciencedirect.com/science/journal/00796611

1 Progressn PhysicalGeographyhttpt/ppg.sagepub.com/

1 Quarterhdournalof EngineeringseologyandHydrogeology
http://gjegh.geoscienceworld.org/

1 Quarterhdournalof EngineeringseologyandHydrogeology
httpl/gjegh.geoscienceworld.org/

1 Quaternarieochronologynttpl/www.sciencedirect.com/science/journal/18711014

1 Quaternarynternationalhttpf/www.sciencedirect.com/science/journal/10406182

1 QuaternanResearchhttp/www.sciencedirect.com/sciencalf®0335894

b43@0aternanpcienceReviewshttp://www.sciencedirect.com/science/journal/02773791

1 RemoteSensingf Environment
http/www.sciencedirect.com/science/journal/00344257

1 RemoteSensing http/www.mdpi.com/journal/remotesensing

1 Resource®olicy httpt/www.sciencedirect.com/science/journal/03014207

9PRevievof PalaeobotangndPalynology

1 Lithos http//www.sciencedirect.com/science/journal/00244937
1 MadagascaEonservatio& Developmenhttp/www.ajol.info/index.php/md

http://www.sciencedirect.com/science/journal/00346667
dl Revistade GeocienciagPortuguesehttpl/www.revistageociencias.com.br/

1 MarineandPetroleunGeologyhttp://ww.sciencedirect.com/science/journal/O

PA4REYStageologicale Chile(Spanish):

1 MarineChemistryhttpt/www.sciencedirect.com/science/journal/0304420

1 MarineEnvironmentaResearch
http/www.sciencedirect.com/science/journal/01411136

1 MarineGeologyhttpl/www.scigedirect.com/science/journal/00253227

1 MarineMicropaleontologittp://www.sciencedirect.com/science/journal/03779

1 MarinePollutionBulletin http/www.sciencedirect.com/science/journal/00

1 MineraResearcl& ExploratiorBulletir{Turkey)
http/www.mta.gov.tr/v2.0/eAuidlins. php?id=145#down

1 MineraliunDepositahttp//link.springer.com/journal/126

1 Mineral€Engineeringhttp/www.sciencedirect.conmiseigournal/08926875

1 Mineralshttpt/www.mdpi.com/journal/minerals

1 MiningScienceandTechnologyChina):
http://mww.sciencedirect/science/journal/16745264

1 MiningWeeklyhttp/www.miningweekly.com/

1 MonthlyNotesof the AstronomicaBocietyof SoutherrAfrica
http://mww.mnassa.org.za/

9 Nature http/www.nature.com/nature/index.html

1 NERQpenResearcltArchive httpl/nora.nerc.ac.uk/

1 NewScientist http/www.sciencedirect.com/science/journal/02624079

1 NewZealandlournalof Geology& Geophysics
http//www.royalsociety.org.nz/publications/journals/nzjg

1 Ocear& CoastaManagementttp://www.sciencedirect.com/science/journal/09

1 OcearModellinghttpt/www.sciencediregigscience/journal/14635003

1 Qil Geologyin Geology& GeophysicsAfricaOffshoreMagazine
http/www.offsheneag.com/geoleggophysics/africa.html

1 OreGeologyReviewshttpl/www.sciencedirect.com/science/journal/0169

1 OrganicGeochemistrhttpl/www.sciencedirect.com/science/journ8iB01 44

1 Palaeogeographialaeoclimatologfpalaeoecology
http//www.sciencedirect.com/science/journal/00310182

1 Palaeoworlchttpl/www.sciencedirect.com/science/journal/1871174X

1 PetroleuniExploratiormandDevelopment
http/www.sciencedirect.com/science/journal/18763804

1 PetroleunGeosciencenttpl/pg.eage.org/publication/latestissue?p=3

1 Photogrammetridnttp/www.sciencedirect.com/science/journal/0031866

1 PhysicsandChenmistryof theEarth PartsA/B/C
http/www.sciencedirect.com/science/journal/14747065

1 Physicsof the EarthandPlanetarynteriors
http/www.sciencedirect.com/science/journal/00319201

1 PlanetanandSpaceSciencehttp://www.sciencedirect.com/science/journal/00:

3  http://mwscielo.cl/scielo.php?script=sci_issuetoc&pid=0716
020820050002&Ing=es&nrm=iso

1 Revuede Micropaléontologi@-rench)
http//www.sciencedirect.com/science/journal/00351598

Fo&RoyalSocietyPublishing EarthSciences

ps A/ royalsocietypublishing.org/site/authors/earthscience.xhtml

1 RussiarGeologyandGeophysics
http:/mww.sciencedirect.com/science/journal/10687971

1 ScienceFrontiersDigestof ScientificAnomalieshttpl/www.science
frontiers.com/index.htm

1 ScienceMagazin®nline http/www.sciencemag.org/conbsmtate.0.shtml

1 Sedimentargeologyhttp://www.sciencedirect.com/science/journ&803707

1 SociétéAlgériennele Géophysiqgu¢SAGANewsletterhttpl/www.sag.dz/

1 SoilDynamicsandEarthquaké&ngineering
http//www.sciencedirect.com/seignurnal/02677261

1 SoilsandFoundationshttp/www.sciencedirect.com/science/journal/00380806

1 SouthAfricanJournalof Geology httpl/sajg.geoscienceworld.org/archive/

1 SouthAfricanJournalof Plantand Soit http/www.ajol.info/index.php/sajps

1 SpaceResearci oday http/www.sciencedirect.com/science/journal/17529298

1 SpatialStatistics httpl/www.sciencedirect.com/science/journal/22116753

1 Tectonophysicsttpl/www.sciencedirect.com/science/journal/00401951

en3dmAnthropocen®&eviewhttpl/anr.sagepub.com/

1 TheEgyptianJournalof RemoteSensingand SpaceScience
http/www.sciencedirect.com/science/journal/11109823

1 TheLeadingedgénttpl/tle.geoscienceworld.org/

1 §6BheOpenGeologywournal httpl/bentham.org/open/togeoj/index.htm

& Trendsn Ecology& Evolutionhttp:/www.sciencedirect.com/science/journal/01695347

1 TunnellincandUndergroundpaceTechnology
http/www.sciencedirect.com/science/journal/08867798

1 TurkishJournalof EarthScienceshttp//journals.titak.gov.tr/earth/index.php

1 UNSPIDERnowledgéPortal http/www.wspider.org/about/updates/

1 UrbanClimate http://www.scienaedt.com/science/journal/22120955

1 VadoseZoneJournahttp://vzj.geoscienceworld.org/

BY WasteManagemenhttpt/www.sciencedirect.com/seigurnal/0956053X

1 WaterResearchhttp/www.sciencedirect.com/science/journal/00431354

1 WaveMotion http/www.sencedirect.com/science/journal/01652125

1 WeatheandClimateExtremeshttp:/www.sciencedirect.com/science/journal/22120947

Newentries

2PE88&rnalof PetroleunTechnologyhttp:/mww.spe.org/jpt/

1 PLOSONHhttpl/www.plosone.org/
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The events not announced in former Bulletins are highlighted with dates in yellow
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http://www.sciencedirect.com/science/journal/18755100
http://jpaleontol.geoscienceworld.org/
http://www.jpg.co.uk/
http://www.sciencedirect.com/science/journal/09204105
http://www.sciencedirect.com/science/journal/16747755
http://jsedres.geoscienceworld.org/
http://www.jswconline.org/
http://www.sciencedirect.com/science/journal/08959811
http://www.sciencedirect.com/science/journal/01918141
http://www.sciencedirect.com/science/journal/00224898
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http://www.sciencedirect.com/science/journal/22133976
http://www.sciencedirect.com/science/journal/03770273
http://www.sciencedirect.com/science/journal/03756742
http://www.sciencedirect.com/science/journal/02643707
http://www.academicjournals.org/JGRP/Archive.htm
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http://www.springerlink.com/content/106290/
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http://www.sciencedirect.com/science/journal/02648172
http://www.sciencedirect.com/science/journal/03044203
http://www.sciencedirect.com/science/journal/01411136
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http://www.sciencedirect.com/science/journal/0025326X
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http://link.springer.com/journal/126
http://www.sciencedirect.com/science/journal/08926875
http://www.mdpi.com/journal/minerals
http://www.sciencedirect.com/science/journal/16745264
http://www.miningweekly.com/
http://www.mnassa.org.za/
http://www.nature.com/nature/index.html
http://nora.nerc.ac.uk/
http://www.sciencedirect.com/science/journal/02624079
http://www.royalsociety.org.nz/publications/journals/nzjg
http://www.sciencedirect.com/science/journal/09645691
http://www.sciencedirect.com/science/journal/14635003
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http://www.sciencedirect.com/science/journal/01691368
http://www.sciencedirect.com/science/journal/01466380
http://www.sciencedirect.com/science/journal/00310182
http://www.sciencedirect.com/science/journal/1871174X
http://www.sciencedirect.com/science/journal/18763804
http://pg.eage.org/publication/latestissue?p=3
http://www.sciencedirect.com/science/journal/00318663
http://www.sciencedirect.com/science/journal/14747065
http://www.sciencedirect.com/science/journal/00319201
http://www.sciencedirect.com/science/journal/00320633
http://www.plosone.org/
http://www.sciencedirect.com/science/journal/18739652
http://www.sciencedirect.com/science/journal/03019268
http://www.sciencedirect.com/science/journal/18785220
http://www.sciencedirect.com/science/journal/00167878
http://www.pnas.org/
http://www.pnas.org/content/current
http://www.progeo.se/
http://www.sciencedirect.com/science/journal/00796611
http://ppg.sagepub.com/
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http://www.sciencedirect.com/science/journal/18711014
http://www.sciencedirect.com/science/journal/10406182
http://www.sciencedirect.com/science/journal/00335894
http://www.sciencedirect.com/science/journal/02773791
http://www.sciencedirect.com/science/journal/00344257
http://www.mdpi.com/journal/remotesensing
http://www.sciencedirect.com/science/journal/03014207
http://www.sciencedirect.com/science/journal/00346667
http://www.revistageociencias.com.br/
http://www.scielo.cl/scielo.php?script=sci_issuetoc&pid=0716-020820050002&lng=es&nrm=iso
http://www.scielo.cl/scielo.php?script=sci_issuetoc&pid=0716-020820050002&lng=es&nrm=iso
http://www.sciencedirect.com/science/journal/00351598
http://royalsocietypublishing.org/site/authors/earthscience.xhtml
http://www.sciencedirect.com/science/journal/10687971
http://www.science-frontiers.com/index.htm
http://www.science-frontiers.com/index.htm
http://www.sciencemag.org/contents-by-date.0.shtml
http://www.sciencedirect.com/science/journal/00370738
http://www.sag.dz/
http://www.sciencedirect.com/science/journal/02677261
http://www.sciencedirect.com/science/journal/00380806
http://sajg.geoscienceworld.org/archive/
http://www.ajol.info/index.php/sajps
http://www.sciencedirect.com/science/journal/17529298
http://www.sciencedirect.com/science/journal/22116753
http://www.sciencedirect.com/science/journal/00401951
http://anr.sagepub.com/
http://www.sciencedirect.com/science/journal/11109823
http://tle.geoscienceworld.org/
http://bentham.org/open/togeoj/index.htm
http://www.sciencedirect.com/science/journal/01695347
http://www.sciencedirect.com/science/journal/08867798
http://journals.tubitak.gov.tr/earth/index.php
http://www.un-spider.org/about/updates/
http://www.sciencedirect.com/science/journal/22120955
http://vzj.geoscienceworld.org/
http://www.sciencedirect.com/science/journal/0956053X
http://www.sciencedirect.com/science/journal/00431354
http://www.sciencedirect.com/science/journal/01652125
http://www.sciencedirect.com/science/journal/22120947
http://www.spe.org/jpt/

In Africa and about Africa
NextMonth(January205):

2015.01.124 7thigneousndMetamorphftudiessroupConferenceén.PretoriaSouthAfricaAnyquerieganbesenttojames.roberts@up.ac.za

2015.01.223 Il WorkshofEstudiogprovechamientgestiomielaguaenterrenosg islasvolcanicadVateiVolcanierraingndislandsLasPalmasie Gran
CanariaSpainhttp://www.gi.ulpgc.es/geovol/index.php?pagina=v2xkS&epr=workshop 2015

2015.094 3MAMagmtismMetamorphismssociateMlineralizationBaroudargndAgadi{SoussSWMoroccogollogue3ma@uiz.ac.ma

2015.02.092 MiningndabaCapeTownhttp://www.miningindaba.com/ehome/index.php?eventid=84507&

2015.02.225 Rwanddiningk EnergyConferencandExhibitiorKigaliRwandahttp://rimevanda.com/

2015.03.03 MineAfricatPDAQ TorontoCanadahttp://www.mineafrica.com/MineAfricaatPDAC/mineafaicaatidiac

2015.03.12. AfricaDilandGas(E&P)Xonferenc2015] ondonJK http://sscg.com/events/epl15lo/

2015.03.130 53t Annualnternation@lonferenc& ExhibitiongagosNigeriaContactagosnmgs@yahoo.com

2015.03.169 NigeridowefFoum,AbujaNigeridattp://www.nigeria
power.com/?utm mediunad&uitm source=The+CWC+Group&utm campaign=4774795_JK+
+NP+2015+EM1+Event+Announcement&utm content=website&dm i=S3A,2UC97,6U8J7E,AB8SR,1

2015.03.120 ZAMBIAWATERambiaVatetnfrastructureysakaZambiahtp://www.zambiawater.com

2015.03.290 8hInternation@lonferencentheGeologpftheMiddlEastAinShamdJniversitggypthttp://www.gme2014.com/

2015.04.080 5thSulphuandSulphuriécid2015Conferece SoutherSunElangerilahararKwaZuhliNatal SouthAfricahttp://www.saimm.co.za/saim
events/upcomigvents?page=shop.product details&category id=2&flypage=Fflypage events.tpl&product_id=82

2015.03.225 Accessing f r Minesa®/salthMinindrranspotthfastructuigLogisticSTranspodfbulkmineratommoditiés emergingegions”,
Johannesiog, SouthAfricahttp://www.saimm.co.za/sarents/upcoming
events?page=shop.product details&catef&flypdge=flypage events.tpl&product id=73

2015.04.227 Firstinternation@longresenContinentéthnologffCCi2015]ElJadidaMoroccdittps:/sites.google.com/site/icci20fiéssihgme

2015.04.224 CIEMC2ndCongdnternationMiningConferenc& ExhibitiorBrazzavilldikepubliof Congohttp://ciemcongo.com/

2015.04.230 XVIAfricarRegionaConferencenSoilMechanicandGeoechnicdEngineeringnovativ&eotechniderAfricaHammameTtunisia.
http://www.cramsg2015.org

2015.05.002 Thelnternation&lymposiufiorthe60thAnniversagfthepressuremetér| Sifthieseventiversionofa Conferenceeriesnitiated 1982.
Hammametunisiahttp://www.cramsg2015. orghisgssio2015/?lang=en

2015.05.123 MiningEnvironmeanhdSocietyConferenciBeyondugainability BuildingesilienceJohannesbur§puthAfrica,
http://www.saimm.co.za/sarents/upcomirgents?page=shop.product details&category id=2&flypage=flypage events.tpl&p

2015.05.221 UMEC2ndUgandMiningEnergyandOil& GasConferencandExhibitioriKampalaRepubliof Ugandahttp: Mww.umegganda.com/

2015.05.279 CIMEC2ndCameroomternationdMiningConferenc& ExhibitioraoundéCameroomttp://cimecameroon.com/

2015.06.189 ZIMEC5thZambidnternationdMiningandEnergyonferencé& Exhibitiorl,usakaZambiahttp://www.zimeczambia.com/

2015.06.068 Coppefobalifricdnassociatiowiththe8thSoutherAfricarBaseMetalonferenc/ictoridrallsLivingston&ambia,
http://www.saimm.co.za/ssrents/upcomiagents?page=shop.product details&category id=2&flypagestitgpatfepmduct id=8:

2015.07.157 VirtuaRealityn MiningConferenc2015 PretoriaSouthAfricahttp://www.saimm.co.za/saevents/upcoming
events?page=shop.product details&category id=2&flypage=flypage events.tpl&product_id=92

2015.08.114 7thHeavWMineral€onferencExpandintdpehorizon'SunCity,SouthAfricahttp://www.saimm.co.za/sarents/upcoming
events?page=shop.product details&category id=2&flypage=flypage events.tpl&product_id=85

2015.08.120 TheDanieKrigeGeostatisticdbnferenceGeostatistiodleovalud rewardandreturngorspatiaodellinglohannesburd9 20Augus2015,
http://www.saimm.co.za/sawemts/upcomiagents?page=shop.product details&category id=2&flypage=flypage events.tpl&product

2015.09.223 14" Groundwat&ivisiowmftheGeologic8ocietyf SouthAfricaConferenc&juldersdrifEkudeniSouthAfrica
http://gwd.org.za/eventshiidtimiaroundwateonferenctheonactiorgwd0

2015.09.224 EIMCEthiopignternationMiningConferencéddisAbabakthiopiahttp://miningethiopia.com/

2015.09.28 WorldGol@onferenc2015MistyHills GautengSouthAfricahttp://www.saimm.co.za/sa&rents/upcoming

2015.10.02 events?page=shop.product details&category id=2&flypage=flypage events.tpl&product_id=88

2015.10.089 Internation&lonferencentheRiseof Animallfe:CambriaandOrdoviciabiodiversificatiements, Marrakesioroccdyttp://www.fstg
marrakech.ac.ma/rali2015/

2015.10.068 ECOMOECOWAS®Iining& PetroleurRorumAccraGhanahttp://www.ecomof.com/

2015.10.124 Internation&lymposiu@nSlopeStabilityn OperPitMinincAndCivilEngineeringSlopeStabilit015 Capel ownSouthAfrica,
http://www.saimm.co.za/sarents/upcomirgents?page=shop.product details&categorypadr2&flpage events.tpl&product id

2015.10.280 1lstinternation&lonferencentheHydrologgfAfricarargeRiveBasinsHHammametunisiaContactehammamet Irb 2015@yahoo.fr

2015.10.280 NudearMaterial®evelopmenltetworlkConferenc@ortElizabett§outhAfricahttp://www.saimm.co.za/sarems/upcoming
events?page=shop.product details&category id=2&flypage=flypage events.tpl&product_id=84

2015.11.113 EsriSouthAfricdserConferend@®UC)Capelown SouthAfrica.
http://www.esri.com/events/auc?utm source=esri&utm medium=email&utm term=73903&utm content=article&utm_camp

2015.11.1& 23rdinternation8lymposiumnMinePlanning EqupmenSelectionMPES015 SmartnnovationidiningJohannesbur§puthAfrica.

13 http://www.saimm.caamrrevents/upcomirgents?page=shop.product details&category id=2&flypage=flypage events.tpl&g

2015.11.179 JMPMali2015- 6thinternationdaliMiningandPetroleur@onferenc& ExhibitiorBamakaylali http://impmali.com/

2016.05.01 SoutherAfricarRockEngineeringymposiuranISRMRegionagymposiunGapel ownSouthAfrica.
http://www.isrm.net/conferenciasédephin?id=3267&show=conf

2016.08.27 38hinternation&eologic&ongres5IGC)CapelownSouthAfricanttp://www.35igc.org/

2016.09.04

2016.08.:

2016.09.(
1stCircularhttp://www.35igc.org/Content/Downloads/35th IGC AnnouncementDoc LR.p
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mailto:james.roberts@up.ac.za
http://www.gi.ulpgc.es/geovol/index.php?pagina=workshop_%202015&ver=workshop_2015
mailto:colloque3ma@uiz.ac.ma
http://www.miningindaba.com/ehome/index.php?eventid=84507&
http://rimec-rwanda.com/
http://www.mineafrica.com/MineAfricaatPDAC/mineafricaatpdac-about.htm
http://s-scg.com/events/ep15lo/
mailto:lagosnmgs@yahoo.com
http://www.nigeria-power.com/?utm_medium=email&utm_source=The+CWC+Group&utm_campaign=4774795_JK+-+NP+2015+EM1+Event+Announcement&utm_content=website&dm_i=S3A,2UC97,6U8J7E,AB8SR,1
http://www.nigeria-power.com/?utm_medium=email&utm_source=The+CWC+Group&utm_campaign=4774795_JK+-+NP+2015+EM1+Event+Announcement&utm_content=website&dm_i=S3A,2UC97,6U8J7E,AB8SR,1
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