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SEASON GREETINGS 

 

Maputo, Mozambique. In the foreground, part of the Maputo Estuary. In the middle ground, the Tertiary and Quaternary sediments. In the back ground, the 

Libombos Range (defining the border between Mozambique and Swaziland) of late Karoo age (Lower Jurassic). Distance in straight line between Maputo and 

the border: ~60 km.  

 

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  

lives!!!!  
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GSAf Matters 
 

THE GEOLOGICAL SOCIETY OF AFRICA IN 2014 AND BEYOND 
 

By Aberra Mogessie (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 discussion and dissemination of information across national boundaries between scientists, associations and institutions engaged 

in African geology and earth resources;  
-  promote the development and sustainable management of the continent's earth resources, to advance its socio-economic development; and  
-  improve natural hazards assessment and disaster mitigation 

In order to achieve its stated objectives the GSAf is increasing its continental and international networks by interacting with international organizations and 
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 the GSAf. Notably meetings with the Euro-Geosurveys 
(EGS) and the Organization of African Geological Surveys (OAGS) concerning the strengthening of the OAGS and Mapping projects in Africa where 
the GSAf will be a partner; meeting with the Geological Society of America (GSA) President and Executive Director (GSA) on how GSAf can cooperate 
with GSA. Following this meeting, GSA proposed to have a joint meeting between GSAf and GSA on the African continent in 2017. This plan is 
currently being pursued, a venue has been identified as Addis Ababa and a memorandum of agreement is drafted and will be finalized soon. 

2. The President represented the society at several meetings dealing with i) the Africa Mining Vision of 2009, held at the UNECA in Addis Ababa, ii) 
Africa Mineral Development Center (AMDC) expert meeting at Debre Zeit, Ethiopia and iii) the expert meeting on Africa Minerals and Geosciences 
Initiative (AMGI) at the Africa Union Commission (AUC) office in Addis Ababa during the Summer of 2014. This vision has some common ground with 
the new Initiative proposed by IUGS, Resourcing Future Generations, where our General Secretary Prof. Benjamin Mapani has deliberated with IUGS 
Council members during the IUGS Executive Committee meeting in India in February 2014. As such GSAf has managed to try and assist policy 
makers to look to the future and see how the African continent can best benefit from its natural mineral and hydrocarbon resources. The President 
was also one of the co-authors of the ñCountry Mining Vision Guidebook: Domesticating the Africa Mining Visionò ï published online on September 
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 Secretary General of the GSAf) from the University 
of Botswana. Although a Memorandum of Agreement has been signed with the publisher of the Journal, Elsevier, the agreement has not yet been 
implemented and has to be actively considered in 2015. 

4. The GSAf successfully organized the CAG25 under very difficult circumstances. The CAG 25 was hosted back to back with the YES congress in Dar 
es Salaam Tanzania, in August 2014. 

5. The Geological Society of Africa achieved a momentous task, by finally establishing a permanent secretariat in Addis Ababa (March 5, 2014), hosted 
at the University of Addis Ababa. This has enabled the society to now have a fully fledged working secretariat. Thanks to Prof. Asfawossen Asrat (VP 
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 for Europe and Africa concerning this meeting. The 
Vice President of the GSAf for the Southern African Region, Prof. Wlady Altermann, is a member of the IGC35 local organizing committee as well as GSAf 
representative for the meeting. Our GSAf Newsletter Editor, Prof. Lopo Vasconcelos, is advertising the IGC35 meeting every month on the online issue. 

7. The GSAf President became elected as President of the Austrian Mineralogical Society of Austria in January 2014. He became elected as a member 
of the newly established International Committee of the Geological Society of Africa, nominated by the President and Executive Director of the GSA, 
for the duration November 1, 2014 ï 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 implementing the Africa Mining Vision (AMV) 2009 on 
a country level, working with the UNECA, AUC and the UNDP, AfDB 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 a joint international meeting in Addis Ababa, 
Ethiopia in 2017. The venue, Addis Ababa was selected by the GSA Executives after their experience during the CAG24 in Addis Ababa and the CAG25 
in Dar es Salaam, because of administrative efficiency. This will be the first of its kind on the African Continent. Preparations are already underway. 

ii) Nigeria 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 Baselines is planned to be organized in Africa, 

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 of Earth Science Institutions-ANESI). 

Thanks to the former GSAf President and now UNESCO Earth Science specialist in Nairobi, Kenya , Prof. Felix Toteu, funding for this program has 
become available from the Swedish International Agency(SIDA) for financing the project. Work will start soon with and expert meeting to be held end 
of January 2015 in Addis Ababa, Ethiopia. 

v) The SGA-SEG-UNESCO-IUGS short course on African Metallogeny has been organized in partnership with the GSAf in Burkina Faso in March 2012, 
in Marrakesh, Morocco in September 2014 and will be organized in March 2015 in Addis Ababa, Ethiopia. I thank Prof. Asfawossen Asrat and Dr. 
Girma Woledtinsae for their hard work to facilitate the organization of the workshop. Specifically I would like to thank Prof. Hartwig Frimmel, GSAf 
Goodwill Ambassador for Germany who got approval of the different society representatives for hosting the workshop in an Eastern African country, 
Ethiopia , having done so in the Western and Northern African Regions. I hope in the future this workshop will be held in the Central and Southern 
African regions. 
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Funding of the GSAf 

GSAf is largely funded by donations from IUGS, members and occasional sponsors at events such as meetings and workshops. As such the funding base 
of GSAf is a concern both to council members and to the society at large. The USD$ 5000 subsidy by the IUGS to the GSAf for 2014 was used to cover 
part of the flight tickets of 10 out of the 15 GSAf Council members who attended the CAG25 and the 14th GSAf Conference along with the 3rd YES Congress 
in Dar es Salaam, Tanzania. Without the financial and moral support of the Karl-Franzens University of Graz, where the President is a staff member, it 
would have been difficult to run such a continental organization, where the network is becoming extensive every year. Thanks to the organizers of the 
CAG24 in Ethiopia where we received 30% of the profit made at the conference after all payments have been made. This helped to finance a part of the 
travel costs to attend the CAG25 in Tanzania and also finance the secretariat in Addis Ababa. Unfortunately the not finalized and audited email report we 
received from the organizers of the CAG25 in Dar es Salaam, Tanzania, seems to be financially a negative one, which is really bad news for the financial 
health of our society. 

We are very grateful for the IUGS support and hope this will continue. In view of the financial difficulties we have and the number of projects and networks 
we are engaged in, it will be advisable to look for avenues of how to strengthen the financial base of the Society. In order to facilitate this, we have 
established a funding committee of the GSAf chaired by Prof. Beneah Odhiambo of Kenya (GSAf Councilor for the Eastern Africa Region).  

 

Please support your society and pay your member dues if you are already members 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 number for all other currencies: 1000061131195 

BIC/Swift CBETETAA 

Telephone 251-0115 15 72 10; 251-0115 53 00 42 

Fax 251-0115 54 62 43 

E-mail cbefnrt@ethionet.et 

Website http://www.combanketh.com 

Invoice address 

Dr. Asfawossen Asrat (GSAf-Vice 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.O.Box 1176 Addis Ababa, Ethiopia 
Email: asfawossena@gmail.com 

 

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

 

http://www.geologicalsocietyofafrica.org/membership/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, I hope 2015 well be even better. Thank 
you all for your support. 
 

I wish you all a Merry Christmas and a Happy New 
Year 2015!!!! 

 

 

NEWS FROM SOUTHERN AFRICA 
 

From our Council Member, Dr. Ben Mapani (Namibia) we have the following news: 

¶ Namibia hosted the African Association of Women in Geosciences conference during the first week of November this year. 

The dates were 3-9th November. The event is significant because it shows that the African Association of Women in 

Geosciences is becoming a strong association under the leadership of our colleague and friend Zohra from Morocco. 

¶ The second Item is the Zimbabwe Geological Society Annual Symposium which took place in Harare (28-29 November 

2014). The Symposium was attended by approximately 110 attendees from as far as South Africa, Namibia and Botswana. 

The theme was the Mineral Resources of Zimbabwe and the investment climate. 

Thanks Ben! 

mailto:cbefnrt@ethionet.et
http://www.combanketh.com/
mailto:asfawossena@gmail.com
http://www.geologicalsocietyofafrica.org/membership/join/
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NEWS FROM NORTH AFRICA 
  

 

From our Council Member, Dr. Youssef Didrouch (Morocco) we have the following news: 

MõGoun Global Geopark (Morocco) added to Global Geopark Network by UNESCO 
The first labeled Geoparc in Africa and Middle East 

 

Text from UNESCOPRESS at http://www.unesco.org/new/en/natural-sciences/about-us/single-view/news/11_new_sites_added_ 

to_global_geoparks_network/#.VIYB6THz2So  

MôGoun Geopark is located in the middle of the Central High Atlas mountains in Morocco. The 
Central High Atlas is the highest and largest of mountain ranges in the country. The geological 
heritage of the Geopark includes outstanding mineralogical and paleontological features, like 
abundant dinosaur trackways of theropods and sauropodes, geomorphologic sites like the 
Jurassic limestone bridge Pont dôImin Ifri, or waterfalls, and impressive conglomerate cliffs.  

There is also ample evidence of human occupation since prehistoric times including rock art and 
artifacts.. Its rich cultural heritage, bears witness to the centuries-old presence of the Amazigh 
(Berber) people with typical traditional architecture and granaries. 

For more pictures please see 
ftp://ftp.unesco.org/upload/sc/GGN%20APPLICATIONS%202014/M'GOUN/Dossier%20de%20Candidature%20%20%20G%E9oparc 
%20M'goun%20UNESCO%20%20F%E9vrier%202014.pdf 

Thanks Youssef! 

 

 

 

THE GSAf COUNCIL 
  

The present GSAf Council was approved at the GSAf General Assembly held in Dar-es-Salaam, Tanzania, during the 25th Colloquium of African Geology, 
August 2014. 

 

 

  

http://www.unesco.org/new/en/natural-sciences/about-us/single-view/news/11_new_sites_added_to_global_geoparks_network/#.VIYB6THz2So
http://www.unesco.org/new/en/natural-sciences/about-us/single-view/news/11_new_sites_added_to_global_geoparks_network/#.VIYB6THz2So
ftp://ftp.unesco.org/upload/sc/GGN APPLICATIONS 2014/M'GOUN/Dossier de Candidature   G%E9oparc M'goun UNESCO  F%E9vrier 2014.pdf
ftp://ftp.unesco.org/upload/sc/GGN APPLICATIONS 2014/M'GOUN/Dossier de Candidature   G%E9oparc M'goun UNESCO  F%E9vrier 2014.pdf
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NEWS 
 

About Africa 

 

Island of Philae, Egypt 

Image Credit: Rita Willaert,  

The island of Philae was originally a nearly-
permanent island within the Nile River in 
Egypt. In long, meandering rivers, islands 
occasionally form inside the river from 
carried by the waters. These islands are 
long-lived but not truly permanent; the 

waters will split around them during normal flow, but during occasional hundred or 
thousand year floods the waters could cover an island and can erode or even 
destroy it. 

This was the origin of the island Philae. It sat in the middle of the Nile River, 
surrounded by its waters on both sides. The island became the home of one 
of the Egyptian civilizationôs most amazing temples, the Temple of Isis. 

In the 1960s, the Aswan High Dam was built on the Nile River, creating Lake 
Nasser and providing energy and stable water flow to the nation of Egypt. The 
creation of this lake flooded much of the island of Philae. Some of the 
remnants of the temple were moved to higher ground before the construction 
of the dam. These photos reflect how it appears today, with some portion of 
the island flooded but some parts still intact. 

The island of Philae recently gave its name to the spacecraft built by the 
European Space Agency that dropped onto the surface of a comet from the 
Rosetta Spacecraft. The craft was named after the Rosetta stone that 
originally allowed translation between the ancient Egyptian Language and 
Greek. The island of Philae hosted an additional obelisk with the same setup 
ïhosting Egyptian hieroglyphs and a translation into Greek. 

The Rosetta spacecraft was named in the hopes that its data would allow 
humanity to translate some of the history of Earth as comets may have been part 
of the solar system soup combined together to form the planet we see today. 

The Philae spacecraft was named in 2004, when it was launched, by a 15-
year-old Italian Student named Serena Olga Vismara. Today, she is in 
graduate school, about to finish a Masters Degree in space engineering. 

-JBB 

Read more: http://blogs.esa.int/é/naming-philae-an-interview-with-200é/ 
and http://www.sacred-destinations.com/egypt/philae 

Image at https://www.flickr.com/photos/rietje/3663566528  

In The Earth Story FB page 

 

Africa: South Africa Opens Its Biggest Solar Plant 

Photo: SolarReserve 
24 November 2014. The new 96 
megawatt photovoltaic solar power 
project in South Africa's Northern 
Cape Province. 

The new 96 megawatt (MW) 
photovoltaic solar power project in 

South Africa's Northern Cape Province is now online and will help the country 
meet its critical electricity needs. 

The Jasper plant, near Kimberly, is the largest on the continent and can 
produce 180 000 megawatt-hours of energy a year for South African residents, 
enough to power up 80 000 homes. 

The project was completed two months ahead of schedule and is fully 
operational, SolarReserve, the developer, announced on 11 November. 

Jasper is located in a solar park near Kimberly that also includes the 75 MW 
Lesedi solar power project, which came online in May. 

Also on the cards is the even-bigger 100 MW Redstone concentrated solar 
thermal power (CSP) tower. SolarReserve, along with partner ACWA Power, 
is bidding for the planned Redstone CSP project, which will use of 
SolarReserve's CSP technology with integrated energy storage. 

As part of the Renewable Energy Independent Power Producer Procurement 
Programme (REIPPPP), a percentage of total project revenues from the 

Jasper project will be set aside for Enterprise Development and Socio-
Economic Development for the benefit of the local communities. 

"In addition to helping South Africa meet its critical electricity needs, the Jasper 
Project will bring long lasting economic benefits to the region," said 
SolarReserve's CEO Kevin Smith. 

80 000 households 

With more than 325 000 PV modules, the Jasper Project will deliver 180 000 
megawatt-hours of renewable electricity a year for South Africa residents - 
enough to power up to 80 000 households through a 20-year power purchase 
agreement with Eskom, the South African power utility company. 

The project also marks Google's first renewable energy investment in Africa. 

Thousands of mirrors 

CSP uses thousands of mirrors to reflect and concentrate sunlight onto a 
central point to generate heat, which in turn is used to generate electricity. 

More than 10,000 tracking mirrors called heliostats reside in a 1,500 acre field 
where they reflect and concentrate sunlight onto a large heat exchanger, 
called a receiver, which sits atop a 550-foot tower. 

The project was developed by a consortium consisting of SolarReserve, the 
Kensani Group, an experienced empowerment investment player in South Africa, 
and Intikon Energy, a South African developer of renewable energy projects. 

More att http://allafrica.com/stories/201411242152.html  

 

Gemfields unearths 40-carat ruby in Mozambique 

By John Ficenec, 25 Nov 2014 

Shares in mining company expected to climb as is it 
announces the ruby will be sold at auction in Singapore 
next month 

Gemfields said on Tuesday it had unearthed an 
"exceptional" 40-carat ruby at its Montepuez mine in 
Mozambique. 

The coloured gemstone miner, which also owns the largest emerald mine in 
the world at Kagem in Zambia, said it expected the ruby to be sold at auction 
in Singapore next month, its second ruby auction of the year. 

Ian Harebottle, the chief executive of Gemfields, said: ñAs an African by birth and 
at heart, I am exceedingly proud that possibly one of the finest rubies to have 

been discovered in recent generations has been unearthed from African soil." 

The coloured gemstone market has seen new world records - on a per carat 
basis - achieved by both sapphires and rubies at recent auctions held by 
Sotheby's in Hong Kong and Geneva respectively. 

At a Sotheby's sale in Geneva on November 12, London luxury jeweller 
Laurence Graff set a new world record for a 8.62 carat cushion-shaped ruby, 
which sold for 8.28m Swiss Francs (£5.46m). It also broke the record price per 
carat for a ruby at $997,727. 

The sale follows the auction of a 29.62 carat oval Burmese ruby and diamond 
ring (pictured below) sold for $7.34m, which matched the world record for 
rubies at auction of $997,727 per carat. 

At http://www.telegraph.co.uk/finance/11252584/Gemfields-unearths-40-carat-ruby-in-Mozambique.html  

http://blogs.esa.int/rosetta/2014/10/21/naming-philae-an-interview-with-2004-contest-winner-serena-olga-vismara/
http://www.sacred-destinations.com/egypt/philae
https://www.flickr.com/photos/rietje/3663566528
http://allafrica.com/stories/www.solarreserve.com
http://allafrica.com/stories/201411242152.html
http://www.telegraph.co.uk/finance/11252584/Gemfields-unearths-40-carat-ruby-in-Mozambique.html
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Congo-Kinshasa: Belgian Mining Giant Lied Over Bulldozing Homes 

2014.11.24. A Belgian mining company, Groupe Forrest International, has 
consistently lied about the bulldozing of hundreds of homes in the Democratic 
Republic of the Congo (DRC) and has denied justice to those affected, said 
Amnesty International today in a new report. 

Bulldozed: How a mining company buried the truth about forced evictions in 
the Democratic Republic of the Congo provides satellite imagery and other 
new evidence, exposing how the company's subsidiary, Entreprise Général 
Malta Forrest (EGMF), supplied bulldozers that were used to unlawfully 
demolish homes and forcibly evict hundreds of people living next to the 
company's Luiswishi mine in Kawama, Katanga in 2009. It also details how the 
companies and the Congolese government have obstructed attempts to 
achieve justice for the villagers ever since. 

"There is now overwhelming and irrefutable evidence showing that the forced 
evictions that Groupe Forrest International has denied for years in fact took place," 
said Audrey Gaughran, Amnesty International's's Global Issues Director. 

"It is shameful for a mining giant to lie and deny people justice. It is time for 
them to finally come clean and compensate the villagers for what they lost." 

Five years on, the villagers of Kawama have received no compensation. 
EGMF pulled out from the mining concession in 2012. In recent months, 
villagers living close to the Luiswishi mine, now owned by the State-owned 
company Gécamines, have faced the threat of further forced evictions. 

The demolitions in 2009 occurred during a police operation to clear the 
Kawama area of small-scale miners who were allegedly stealing from the 
copper and cobalt mine. 

Bulldozers belonging to EGMF and operated by its drivers destroyed homes 
and businesses in the three neighbourhoods closest to the Luiswishi mine. 

"Some people lost their livelihoods as well as their homes. The impacts are 
still felt today. One woman, whose restaurant was demolished, told us that she 
doesn't have the money to buy enough food to eat and had to pull her children 
out of school. Proper compensation for villagers would have alleviated a lot of 
the suffering," said Audrey Gaughran. 

New evidence 

Groupe Forrest International has repeatedly claimed that the bulldozers only 
destroyed temporary homes belonging to small-scale miners and that the 
demolitions were legal, but Amnesty International has obtained satellite imagery, 
video footage and the files of a criminal investigation by a government Prosecutor, 
containing irrefutable evidence that this is not the case. 

Satellite imagery shows that 387 structures were demolished in the affected 
neighbourhoods between 31 May 2009 and 15 May 2010. These structures 
were present before the influx of small-scale miners to Kawama which 
prompted the police operation on 24 November 2009. 

Videos filmed on that day show the destruction of permanent brick houses, 
with armed police officers removing villagers, including children, from their 
homes. This information was corroborated by testimonies given to Amnesty 
International researchers by residents of the three affected neighbourhoods. 

More at http://allafrica.com/stories/201411242089.html  

 

NASA Airborne Campaigns Tackle Climate Questions 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.Image Credit: 
NASA.  

November 25, 2014. Release 14-324. 

Five new NASA airborne field campaigns 
will take to the skies starting in 2015 to 
investigate how long-range air pollution, 
warming ocean waters, and fires in Africa 

affect our climate. 

These studies into several incompletely understood Earth system processes were 
competitively-selected as part of NASAôs Earth Venture-class projects. Each 
project is funded at a total cost of no more than $30 million over five years. This 
funding includes initial development, field campaigns and analysis of data. 

This is NASAôs second series of Earth Venture suborbital investigations -- regularly 
solicited, quick-turnaround projects recommended by the National Research 
Council in 2007. The first series of five projects was selected in 2010. 

"These new investigations address a variety of key scientific questions critical 
to advancing our understanding of how Earth works," said Jack Kaye, 
associate director for research in NASA's Earth Science Division in 
Washington. ñThese innovative airborne experiments will let us probe inside 
processes and locations in unprecedented detail that complements what we 
can do with our fleet of Earth-observing satellites.ò 

The five selected Earth Venture investigations are: 

¶ Atmospheric chemistry and air pollution ï Steven Wofsy of Harvard 
University in Cambridge, Massachusetts, will lead the Atmospheric Tomography 
project to study the impact of human-produced air pollution on certain 
greenhouse gases. Airborne instruments will look at how atmospheric chemistry 
is transformed by various air pollutants and at the impact on methane and ozone 
which affect climate. Flights aboard NASAôs DC-8 will originate from the 
Armstrong Flight Research Center in Palmdale, California, fly north to the 
western Arctic, south to the South Pacific, east to the Atlantic, north to Greenland, 
and return to California across central North America. 

¶ Ecosystem changes in a warming ocean ï Michael Behrenfeld of Oregon 
State University in Corvallis, Oregon, will lead the North Atlantic Aerosols 
and Marine Ecosystems Study, which seeks to improve predictions of how 
ocean ecosystems would change with ocean warming. The mission will 
study the annual life cycle of phytoplankton and the impact small airborne 
particles derived from marine organisms have on climate in the North Atlantic. 

The large annual phytoplankton bloom in this region may influence the Earthôs 
energy budget. Research flights by NASAôs C-130 aircraft from Wallops Flight 
Facility, Virginia, will be coordinated with a University-National Oceanographic 
Laboratory System (UNOLS) research vessel. UNOLS, located at the University 
of Rhode Islandôs Graduate School of Oceanography in Narragansett, Rhode 
Island, is an organization of 62 academic institutions and national laboratories 
involved in oceanographic research. 

¶ Greenhouse gas sources ï Kenneth Davis of Pennsylvania State 
University in University Park, will lead the Atmospheric Carbon and 
Transport-America project to quantify the sources of regional carbon 
dioxide, methane and other gases, and document how weather systems 
transport these gases in the atmosphere. The research goal is to improve 
identification and predictions of carbon dioxide and methane sources and 
sinks using spaceborne, airborne and ground-based data over the eastern 
United States. Research flights will use NASAôs C-130 from Wallops and 
the UC-12 from Langley Research Center in Hampton, Virginia. 

¶ African fires and Atlantic clouds ï Jens Redemann of NASAôs Ames 
Research Center in Mountain View, California, will lead the Observations of 
Aerosols above Clouds and their Interactions project to probe how smoke 
particles from massive biomass burning in Africa influences cloud cover 
over the Atlantic. Particles from this seasonal burning that are lofted into the 
mid-troposphere and transported westward over the southeast Atlantic 
interact with permanent stratocumulus ñclimate radiators,ò which are critical 
to the regional and global climate system. NASA aircraft, including a 
Wallops P-3 and an Armstrong ER-2, will be used to conduct the 
investigation flying out of Walvis Bay, Namibia. 

¶ Melting Greenland glaciers ï Josh Willis of NASAôs Jet Propulsion 
Laboratory in Pasadena, California, will lead the Oceans Melting Greenland 
mission to investigate the role of warmer saltier Atlantic subsurface waters in 
Greenland glacier melting. The study will help pave the way for improved 
estimates of future sea level rise by observing changes in glacier melting where 
ice contacts seawater. Measurements of the ocean bottom as well as seawater 
properties around Greenland will be taken from ships and the air using several 
aircraft including a NASA S-3 from Glenn Research Center in Cleveland, Ohio, 
and Gulfstream III from Armstrong. 

Seven NASA centers, 25 educational institutions, three U.S. government 
agencies and two industry partners are involved in these Earth Venture 
projects. The five investigations were selected from 33 proposals. 

Steve Cole, Headquarters, Washington 202-358-0918, stephen.e.cole@nasa.gov 

http://allafrica.com/stories/201411242089.html
mailto:stephen.e.cole@nasa.gov
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More at http://www.nasa.gov/press/2014/november/nasa-airborne-campaigns-tackle-climate-questions-from-

africa-to-arctic/#.VHXvCjGUd8F  
 

Triton completes Mozambique graphite project's scoping study 

26th November 2014, By: Esmarie Swanepoel.  

PERTH (miningweekly.com) ï A scoping study into ASX-listed Triton Mineralsô 
Nicada Hill graphite project, in Mozambique, has estimated that the project 
could support a production of 210 000 t/y of graphite concentrate. 

The scoping study was based on a 51-million-tonne indicated resource, 
grading 12.4% graphitic carbon, for 6.3-million tonnes, and incorporated a 1.8-
million-tonne-a-year throughput plant. 

It was estimated that the project would require a capital investment of about 
$110-million, while the free-on-board cash costs were estimated at $315/t. 

Production would likely start in 2017, and the project was estimated to have 
an initial mine life of 30 years. 

ñThe release of the Nicada Hill independent scoping study is a significant 
milestone for our company, given that exploration drilling only started in April 
this year,ò said Triton MD and CEO Brad Boyle. 

ñIt confirms the quality of the Nicada Hill resource and demonstrates the potential 
for Triton to become a leading global producer of high purity flake graphite.ò 

Boyle said that ongoing feasibility work was expected to improve the project 
economics as the higher grades identified by drilling to date would be defined 
with greater confidence and expanded. 

He also pointed out that the scoping study was based on a relatively small 
percentage of the existing global resource at Nicada Hill, in order to test the 
commercial viability of a conservative base-case production scenario. 

ñMore comprehensive metallurgical studies, which will form part of the future 
feasibility programme, combined with additional resource drilling may identify 
an alternate and improved development route,ò Boyle said. 

The positive scoping study had prompted Triton to start work on feasibility 
studies.  

At http://www.miningweekly.com/article/triton-scoping-on-nicada-hill-proves-up-2014-11-26  
 

Is Sahara Desert several million years older than previously thought? 

Sahara desert. Credit: © mrks_v / Fotolia  

2014.09.19. 

A team of scientists from Norway, France 
and China have revised the view that the 
Sahara desert has existed for only the last 2 
to 3 million years. 

The Sahara is the world's largest subtropical 
desert. During the last decades, numerous 

scientific studies have probed its geological and archeological archives 
seeking to reveal its history. Despite some important breakthroughs, there are 
still basic questions that lack satisfactory answers. 

For example, how old is the Sahara desert? It is widely believed that Sahara 
desert first appeared during the last 2 to 3 million years, but recent discoveries 
such as ancient sand dunes and dust records in marine cores push the possible 
onset of Saharan aridity back in time by several million years. Until now, 
however, there have been no good explanations for such an early Sahara onset. 

This study pinpoints the Tortonian stage (~7-11 million years ago) as a pivotal 
period for triggering North African aridity and creating the Sahara desert. 
Using snapshot simulations with the Norwegian Earth System Model 
(NorESM) model suite, the international team explored the climate evolution 
of North Africa through major tectonic shifts over the last 30 million years. They 
found that the region undergoes aridification with the shrinkage of the Tethys 
-- a giant ocean that was the origin of the modern Mediterranean, Black and 
Caspian Seas -- during the Tortonian. 

The simulations are the first to show that the Tethys shrinkage has two main 
consequences for North African climate. First, it weakens the African summer 
monsoon circulations and dries out North Africa. Second, it enhances the 
sensitivity of the African summer monsoon and its associated rainfall to orbital 
forcing. The Tortonian stage thus marks the time when North Africa shifted 
from a permanently lush, vegetated landscape to a landscape experiencing 
arid/humid cycles on orbital time scales. 

More at http://www.geologypage.com/2014/09/is-sahara-desert-several-million-years.html  
 

Monitoring Karoo ecology in view of possible shale gas developments 

By Dr Joh Henschel, Manager, SAEON Arid Lands Node 

SAEONôs Arid Lands Node is mandated to monitor the environment in the 
driest half of South Africa. 

SAEONôs involvement with the issue of shale gas mining becomes obvious when 
overlaying the maps of the Karoo Basin and the Nama-Karoo Biome. Most of the 
exploration license areas for shale gas are situated in the Nama-Karoo. 

As both industry and government are moving closer towards the initiation of 
shale gas exploration activities, questions arise about the possible effects of 
this industry on people and society, groundwater availability and quality, as 
well as on the natural capital.  

The latter is defined as natural stocks and processes that underlie flows of 
ecosystem goods and services and biodiversity conservation, as well as 
enhance human well-being. 

Ecosystem goods include air, water, food, medicines, minerals and biofuel, 
while the services can either be regulating, such as purification and 
decomposition, or supporting, such as pollination, nutrient cycling and erosion 
prevention, or they can be cultural, for instance recreational, spiritual or 
potential technological innovations. The Karoo is full of these. 

Impacts of shale gas mining 

For SAEON to monitor changes in Karoo natural capital, the question is, of 
course, what the possible impacts of shale gas mining would be. What will be 
affected, how, and at which spatial and time scales? 

Some impacts will be immediate and at a local level at gas fields. Others will 
be longer-term and more extensive across the Karoo. Of major concern is the 
consumption by fracking of water - the ever-scarce commodity in this part of 
the world - as is the management of water contaminated by fracking. 

A busy criss-crossing of new roads, gas pipes, water pipes and unprecedented 

heavy traffic volumes will fragment the vast, open Karoo. Migrant labour will 
also impact the environment and the social functioning of this sparsely 
populated area. Landscape fragmentation would be especially dire in an 
environment where rainfall events are very unpredictable and patchy and 
where populations of many animals and plants evolved with vast space at their 
disposal to shift to wherever conditions are right. 

So, what can SAEON do? 

To develop an effective environmental monitoring programme, it is first 
necessary to review and synthesise existing data and knowledge from published 
and unpublished sources, screen dusty shelves, and pick brains of scientists, 
farmers and other Karoo boffins. This will also reveal the existing gaps in 
knowledge and inform research institutions and funding agencies accordingly. 

Baseline studies of future gas fields will be based on measurements, data 
which can be compared to similar reference areas without gas fields. Over 
time, SAEON intends to develop data time-series of environmental indicators 
from these areas. Throughout, it will involve many different collaborators, as is 
typical for SAEONôs way of operation. 

A burning question at this stage is: What does South Africa need to get ready 
for shale gas mining? What SAEON and its collaborators are focusing on - 
natural capital - is only one of many facets. Besides the gas and energy 
industries, these also include water availability and quality, air and soil quality, 
waste management, public health, societal conditions, sense of place, 
heritage, future land use options, restoration and rehabilitation following 
exploration and/or mining, reliable infrastructure, functioning institutions, 
education and skills development, economic conditions and the legal 
framework. The bottom line is South Africaôs reputation. 

More at http://www.saeon.ac.za/enewsletter/archives/2014/december2014/doc01  
 

  

http://www.nasa.gov/press/2014/november/nasa-airborne-campaigns-tackle-climate-questions-from-africa-to-arctic/#.VHXvCjGUd8F
http://www.nasa.gov/press/2014/november/nasa-airborne-campaigns-tackle-climate-questions-from-africa-to-arctic/#.VHXvCjGUd8F
http://www.miningweekly.com/article/triton-scoping-on-nicada-hill-proves-up-2014-11-26
http://www.geologypage.com/2014/09/is-sahara-desert-several-million-years.html
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Newsletter  of  the  Geological  Society  of  Africa  (GSAf)  ï Nr.  11 ; November, 201 4 ï Annum  4. 9 
 

How a well-intentioned U.S. law left Congolese miners jobless 

By Sudarsan Raghavan November 30 

LUNTUKULU, Congo ð When his father could no longer make enough 
money from the tin mine, when he could no longer pay for school, Bienfait 
Kabesha ran off and joined a militia. It offered the promise of loot and food, 
and soon he was firing an old rifle on the front lines of Africaôs deadliest 
conflict. He was 14. 

But what makes Kabesha different from countless other child soldiers is this: 
His path to war involved not just the wrenching poverty and violence of eastern 
Congo but also an obscure measure passed by American lawmakers. 

Villagers call it ñLoi Obamaò ð Obamaôs Law. 

The legislation compels U.S. companies to audit their supply chains to ensure 
that they are not using ñconflict mineralsò ð particularly gold, coltan, tin and 
tungsten from artisanal mines controlled by Congoôs murderous militias. It was 
championed by influential activists and lawmakers, both Republicans and 
Democrats, and tucked into the massive Wall Street reform law known as the 
Dodd-Frank Act. 

The lawôs supporters argued that it would weaken the militias by cutting off 
their mining profits. 

But the legislation, signed by President Obama four years ago, set off a chain 
of events that has propelled millions of miners and their families deeper into 
poverty, according to interviews with miners, community leaders, activists, and 
Congolese and Western officials, as well as recent visits to four large mining 
areas. 

As it sought to comply with the law, Congoôs government began by shutting 
down the mining industry for months. Then, a process was launched to certify 
the countryôs minerals as conflict-free. But the process is unfolding at a glacial 
pace, marred by a lack of political will, corruption and bureaucratic and 
logistical delays. 

That has led foreign companies to avoid buying the minerals, which has driven 
down prices. Many miners are forced to find other ways to survive, including 
by joining armed groups. Meanwhile, the militias remain potent threats. 

ñThe intention of the law was good, but in practice, it was not well thought-out,ò 
said Eric Kajemba, director of the Observatory for Governance and Peace, a 
regional nonprofit group. ñThis is a country where the government is absent in 
many areas, plagued by years of war and bad governance, where the 
economic tissue has been destroyed. The American lawmakers didnôt appear 
to take this into consideration.ò 

Requests for comment were made to former senator Russell Feingold (D-
Wis.), a key backer of the conflict-minerals measure who is now the U.S. 
special envoy to the Great Lakes region, which includes Congo. But his office 
said he was not available. The State Department also did not reply to several 
requests for comment. 

As of June, the government had certified just 25 mining sites out of hundreds 
in South and North Kivu provinces as ñgreenò ð meaning there was no 
presence of armed groups and there were no children or pregnant women 
laborers ð according to U.N. monitors. As of October, there were only 11 
mines out of more than 900 here in South Kivu where minerals were ñtaggedò 
as conflict-free, said Adalbert Murhi Mubalama, the provinceôs minister of 
mines. 

Government and international mine certification agencies, he said, have been 
unable to audit most mining areas because of their size, poor roads and 
insecurity. Shabunda territory, where most of South Kivuôs mines are located, 
is almost as big as Belgium and is controlled mostly by a ruthless militia. The 
government, he said, ñcanôt go there.ò 

More at http://www.washingtonpost.com/world/africa/how-a-well-intentioned-us-law-left-congolese-miners-

jobless/2014/11/30/14b5924e-69d3-11e4-9fb4-a622dae742a2_story.html  

 

Mozambiqueôs First Student Chapter and Petroleum Masterôs Degree 

Petroleum engineering students at the University of Eduardo Mondlane (UEM) 
in Maputo, Mozambique recently started the countryôs first SPE student 
chapter. The chapter comprises 44 members and includes the first class of 
students to enroll in an advanced-degree petroleum engineering program at 
an institution in Mozambique. 

The formation of UEMôs masterôs degree program in petroleum engineering 
was made possible with help from Anadarko Petroleum and various partners 
within Mozambique. Anadarko worked alongside UEM faculty and professors 
from US universities with active petroleum programs to develop the Master of 
Science in Petroleum Engineering degree curriculum at UEM. The company 
also provided funds for substantial infrastructure upgrades to the universityôs 
engineering department. 

Anadarkoôs P.K. Pande, Roger Reagan, and Tom Griffith, as well as professors 
from US universitiesðErdal Ozkan, Colorado School of Mines; Turgay Ertekin, 
Pennsylvania State University; Tom Blasingame, Maria Barrufet, and Walt 
Ayers, Texas A&M University; Lloyd Heinze, Texas Tech University; Tom Holley, 
University of Houston; and Mauricio Prado and Mohan Kelkar, University of 
Tulsaðhave been involved in the development of the program. 

The program, which began its inaugural session in February 2014, is a 2-year 
course of study, and includes instruction in eight subjects, technical seminars, 
and a research dissertation project. Prior to admission into the program, 
participating students take a 1-year prerequisite petroleum engineering core 
program in basic petroleum concepts. 

At http://www.spe.org/jpt/article/7778-spe-news-27/  

 

Savannah confirms higher-grade mineral sands at Moz play 

8th December 2014, By: Natalie Greve 

JOHANNESBURG (miningweekly.com) ï Follow-up drilling at Aim-listed 
Savannah Resourcesô 180 km² Jangamo heavy mineral sands (HMS) project, 
in southern Mozambique, has confirmed zones of higher-grade HMS. 

Savannah CEO David Archer said in a statement on Monday that the resource 
drilling programme had returned ñgoodò grades of thick, near surface HMS 
mineralisation over good strike lengths in the JMRC051 and JMRC123 areas. 

Results included 24 m at 5.21% HMS from surface, including 9 m at 8.05% 
HMS, and 33 m at 5.18% HMS from surface, including 15 m at 6.55% HMS. 

Scout drilling along the 15 km strandline to the west of the project area had 
intersected ñencouragingò zones of mineralisation and would form one of the 
main focuses of the ongoing exploration programme in 2015. 

ñWe will now start work on calculating a Joint Ore Reserves Committee-
compliant resource for the mineralisation that has been defined to date, with 
this work expected to be completed by the end of the year,ò Archer noted. 

He added that Jangamo was a large system and the company remained 
focused on defining a higher-grade project with ñsuperiorò economic 
characteristics for the development of a profitable mining operation with 
modest capital costs.  

ñThis complements the favourable local infrastructure setting that benefits 
from nearby roads, power, port and I look forward to providing timely updates 
on this in due course,ò Archer said. 

Jangamo is located in a world-class mineral sands province, adjacent to Rio 
Tinto's major Mutamba mineral sands deposit, which, along with another 
licence area in Mozambique, has an exploration target of between 7-billion 
tons and 12-billion tons at between 3% and 4.5% total heavy minerals. 

Commenting on the announcement, analyst group SP Angel stated that, 
should the company delineate a resource by the end of this year, it would have 
made good progress on the project. 

More at http://www.miningweekly.com/article/savannah-confirms-higher-grade-mineral-sands-at-moz-play-

2014-12-08  

 

  

http://www.washingtonpost.com/world/africa/how-a-well-intentioned-us-law-left-congolese-miners-jobless/2014/11/30/14b5924e-69d3-11e4-9fb4-a622dae742a2_story.html
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Ethiopian Mapping Agency re-established with a more holistic mandate 

Processed on Nov 14th 2014. The proclamation of law 808/2013 indicates that 
the Ethiopian Mapping Agency (EMA) will be re-established under the 
jurisdiction of the Office of the Prime Minister. 

The EMA has been largely responsible for the publication and distribution of 
valuable geo-information data under the supervision of the Ministry of Finance 
and Economic Development (MoFED). Among the agency's responsibilities 
are geodesy measurements of the Earth's surface, aerial photography, 
satellite imagery, topographic and hydrographic maps. 

While the former EMA's mandate involved the duty to report all information 
only to MoFED, the latter proclamation enables the development of national 
geospatial data infrastructures that will collect and disseminate geospatial 

data. As per the proclamation, governmental and non-governmental 
institutions will benefit from EMAôs geo-data. 

Furthermore, the mapping agency is one of the co-organizers of the ninth 
ministerial conference of the Regional Center for Mapping of Resources for 
Development (RCMRD). RCMRD is one of UN-SPIDER's Regional Support 
Offices in Africa. The ministerial conference will be held on November 17-19 
and will bring together 20 member states to set the overall policy and approve 
the new RCMRD's strategic plan for the period 2015 to 2018. 

Read full story: The Reporter - http://www.thereporterethiopia.com/index.php/news-

headlines/item/2747-pm-office-to-oversee-mapping-agency  

At http://www.un-spider.org/news-and-events/news/ethiopian-mapping-agency-re-established-more-holistic-

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 
1ï11. 
2014.12.09, by Bob Yirka 

(Phys.org)ðA combined team of researchers from Japan and the U.S. has 
found particles of comet dust in ice extracted from the Antarcticðthe first time 
comet dust particles have been found on the surface of the Earth. In their 
paper published in the journal Earth and Planetary Science Letters, the 
researchers describe how they found the dust particles and what they've 
learned by analyzing them. 

Finding samples of material from a comet is no easy feat, sending probes to them 
and back is a rare occurrence. Because of that, scientists have taken to collecting 
samples floating about high in the Earth's the atmosphereðan approach that has 
its limitations as it involves using a sticky sheet that nets few of the dust particles 
and which leaves oils on the samples which are further dirtied by solvents meant to 
clean them. In this latest effort, the researchers drilled down approximately 58 feet 
into the Antarctic snow and ice at a place called Tottuki Point. When the ice was 
melted back in their lab, the researchers found, among other things, extremely tiny 
(10 to just over 60 micrometers) dust particles which they initially believed to be 

meteorite dust. Subsequent analysis however showed that the particles (known as 
chondritic porous interplanetary dust particles) were a near perfect match to comet 
samples collected by NASA with its Stardust probe project and samples found in 
the atmosphere. 

Back in 2010 a team from France studying Antarctic snow reported finding 
what they believed to be comet particles, but this new finding is the first to 
report finding comet dust on the surface of the Earth. Prior to the finding, 
scientists had believed that tiny dust particles would never survive the trip 
through the atmosphere, much less the harsh conditions once they landed. 

The finding is exciting because it will mean scientists will be able to get their 
hands on more samples than they could with atmospheric collection. The first 
ice chunks already have given up more than 40 of the dust particles. Space 
scientists are eager to learn more about comets as they are believed to 
represent some of the oldest objects out in space-learning more about them 
should reveal more about the origins of our solar system, and perhaps whether 
they are the seeders of life on our planet, as some have come to believe. 
More at http://phys.org/news/2014-12-comet-earth-surface.html  

 

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

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

Relvas/EPA 
2014.12.11. Around 60 volcanoes erupt in the average year. On 
any particular day, there are usually about 20 volcanoes 
erupting somewhere in the world. Naturally, they can't all make 
headlines. But when there are human tragedies involved, we 
need to question the priorities of the news media. 

Contrast the fuss about eruption warnings in Iceland with the 
vanishingly low media profile of the current eruption on 
Fogo, one of the islands in the Cape Verde archipelago off 
the coast of West Africa. 

In Iceland, great fears of an ash cloud eruption that could 
down or ground aircraft subsided as the magma broke 
surface beyond the ice and fed a large and spectacular but 
pretty harmless fissure eruption across a remote and 
uninhabited region. 
On the other hand, since Fogo's eruption began on 
November 23 it has so far destroyed two villages and the 
homes of more than 1,000 people. 

Cape Verde became independent from Portugal in 1975 and Fogo is home to some 37,000 
inhabitants. A previous eruption on the island in 1995 covered six square kilometres with lava. 
The current eruption has been even more voluminous, sending lava bulldozing its way through 
two whole villages. 

There have been limited reports on the BBC's Africa news website. But I became aware only 
through social media when I noticed comments along the lines: "Hey ï why haven't we seen this 
on the news?". If the Cape Verde islands had remained an overseas province of Portugal, like 
the Azores, perhaps in the developed world we would have heard more about what's been going 
on there. Instead, although the unfolding events on Fogo are being well-documented by local 
media, they don't seem to make it into news stories featured outside of Africa. 

Fogo erupts mostly a slow-moving form of basalt lava that humans and animals can easily 
evade. However, its advance is inexorable and there's nothing that can be done to stop it. Even 
in much-wealthier Hawaii, where the town of Pahoa is currently threatened by advancing lava, 
a diversion attempt is unlikely. 

On Fogo, locals have had time to escape with their movable possessions. They have then sat 
on higher ground to watch while their homes, schools and agricultural small-holdings are slowly 
destroyed. Drinking water in the surrounding area is contaminated by volcanic 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, this time 
there is nothing to return to. It's incredibly sad, and has been well-documented on professional 
and amateur video, but it seems that news editors in the developed world don't deem it 
newsworthy. Is it just because nobody died, and because so far the locally-organised evacuation 
centres have been able to cope? 

These people have lost their homes and their livelihoods. Does Ebola on mainland Africa and a 
typhoon in the Philippines mean that there really is no time for an event such as this in our 
mainstream news agenda? Or do we care about volcanoes only if there's a chance of them 
inconveniencing our air-travel plans? 

The unfolding events on Fogo can be followed (in Portuguese) at Fogo News and in English at 
Earthquake Report. There's also the GEOVOL group that is active on Facebook. 

Note : The above story is based on materials provided by The Conversation 

At http://www.geologypage.com/2014/12/why-have-we-heard-so-little-about.html#ixzz3Lb1Uxp9f  
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Strong diamond growth forecast, but funding access could pose threat 

10th December 2014 By: Sashnee Moodley 

JOHANNESBURG (miningweekly.com) ï The diamond industry can expect 
a strong demand outlook in future; however, access to diamond financing ï 
especially for traders, cutters, polishers and jewellery manufacturers ï could 
hinder future market growth. 

This is according to the fourth yearly global diamond industry report 
óDiamonds: Timeless Gems in a Changing Worldô, released on Tuesday by 
global management consulting firm Bain & Company and the Antwerp World 
Diamond Centre. 

Last year, the market delivered growth between 2% and 4%. In 2019, the 
global market was expected to experience a widening gap between demand 
and supply of up to 5% to 6%. 

This would be as a result of a decline in diamond supply and increased 
demand that was led by expanding wealth and a growing middle class in 
developed and developing countries. 

However, looking to 2024, the industry should remain strong if it increases 
focus on driving demand and sustaining a positive image for the market. But, 
the report stated that macroeconomic uncertainties, as well as industry 
challenges, which included a decline in access to funding, could impact on 
future growth. 

ñThe economic peaks and valleys that the global diamond market experienced 
over the last few years are steady, at least for the time being, but the industry 
cannot afford to get too comfortable. Macroeconomics, along with other 
factors ï financing, marketing challenges, undisclosed synthetic diamonds, 
environmental concerns, social awareness, and even country-specific 
preferences ï stand in the way of an easy, straight path to sustained diamond 
industry growth over the long term,ò commented lead author of the global 
diamond industry report and Bain partner Olya Linde. 

More at http://www.miningweekly.com/article/strong-diamond-growth-forecast-but-funding-access-could-pose-

threat-2014-12-10  

 

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

12th December 2014 By: Jade Davenport 

Along with the Arctic, sub-Saharan Africa remains the most underexplored 
and highly prospective mineralised region on earth. However, despite its óopen 
for businessô approach and myriad investment opportunities ï in terms of 
greenfield and brownfield projects across the commodity spectrum ï Africaôs 
mining sector has, over the past several years, experienced limited growth. 

This year proved no exception to that general trend, with Standard Bank global 
head of mining and metals Rajat Kohli describing it as a challenging year for 
the African mining sector. This is a result of a number of factors, ranging from 
the uncertain global macroeconomic environment, the loss of confidence in 
the mining sector, lower commodity prices and, most importantly, Africaôs 
challenging operating environment and lack of cost competitiveness. 
EXTERNAL CHALLENGES 

Broadly speaking, external factors beyond the control of African industry 
stakeholders are limiting the trajectory of mining growth on the continent, says 
Kohli, elaborating that this year has seen a deepening decline in investment 
capital for mining projects. 

ñEquity markets have largely closed up, while debt, though available, has been 
more selective,ò he says. 

Kohli adds that the difficulty in securing project capital has been most 
noticeable in the junior African mining space, with lenders exercising caution. 
This has prompted users of capital to seek alternative forms of funding. 

Compounding the shrinking pool of project capital is the global loss of investor 
confidence in the mining sector. 

ñMany investors believe they did not substantially benefit from mining portfolio 
investments during the supercycle of the early 2000s. As a result, their 
confidence and willingness to invest in exploration and mining projects have 
largely dried up,ò KPMG mining head Wayne Jansen tells Mining Weekly. 

While Jansen acknowledges that there are some investors with substantial 
mining portfolios, he highlights the incongruence between shareholdersô short-
term demands and the mining investmentsô long-term requirements. 

ñóShort termismô is playing an increasingly influential role in an industry that 
requires long-term thinking, patience and investment across the cycles,ò notes 
Jansen. 

With this short-term approach driving investment decisions, it comes as little 
surprise that investors are shying away from African mining, given the long 
lead times required for projects on the continent, which often have to develop 
supporting infrastructure in addition to the mine. 

Moreover, significantly depressed commodity prices are further damaging the 
attractiveness ï and viability ï of mining investments globally. 

Financial analysts and advisers believe that commodity prices have bottomed 
out, or are, at least, nearing the bottom of the cycle. However, they also agree 
that the likelihood of commodity prices improving significantly in the short term 
is slim and that prices will remain flat in 2015. 

Nevertheless, while these factors may prove influential, sub-Saharan Africaôs 
challenging and high-risk operating environment is proving to be the greatest 

impediment to attracting investment and facilitating robust growth in Africaôs 
mining sector. 

BASKET OF CHALLENGES 

Mining companies wanting to establish operations in Africa, as well as those 
with existing mines on the continent, have to overcome numerous challenges 
to make projects viable, including inadequate regulations, a lack of 
infrastructure and logistics, insufficient skills, corruption, resource nationalism, 
and a dearth of geo- mapping and mining data. 

According to the recently released óAfrica Survey 2014ô, published by Good 
Governance Africa (GGA), more than 45% of companies operating in Africa 
cited the lack of reliable electricity on the continent as a major problem, while 
43% cited corruption as an obstacle, with 42% finding it difficult to secure bank 
loans. 

Moreover, the World Bankôs 2015 Ease of Doing Business Index indicates that 
only three African countries ï Mauritius, South Africa and Rwanda ï rank 
among the top 50, with 30 African States ranked among the bottom 50. 

Compounding these operational challenges is the ever-present spectre of 
political risk. 

ñThis basket of challenges pushes up the average cost per ton of all 
commodities and significantly reduces the continentôs ability to be cost 
competitive against other mining jurisdictions,ò explains Jansen. 

Operational challenges aside, there is growing consensus that, at the heart of 
the continentôs inability to facilitate significant development of its mineral 
resource base is a fundamental disunity among African States. 

ñAfrica is not a single country, as many foreign investors mistakenly seem to 
believe. It is a continent of 55 different countries, each with its own politics, 
regulations, cultures and ambitions,ò elaborates Deloitte & Touche mining 
industry leader Tony Zoghby. 

He concurs that each Stateôs individualised approach to the regulation and 
facilitation of the extractive industries, as well as the development of the sector 
on a project-by-project basis, has hampered mining growth on both a regional 
and a continental scale. 

ñResource bodies and transport lines donôt always follow geographic borders,ò 
notes Zoghby. 

In light of this disunity, industry stakeholders are increasingly urging countries 
to collaborate in promoting the development of the mining sector and 
mitigating the myriad challenges facing African mining. 

COLLABORATION INITIATIVES 

While the problem of disunity is merely rhetoric, leadership organisations on 
the continent are beginning to shift their mindsets and modify their strategies 
in favour of a more united approach to developing Africaôs mining sector, 
beginning with implementing initiatives that facilitate collaboration in the 
mining space. 

One of these initiatives is the African Minerals Development Centre (AMDC), 
launched in December 2013 under the auspices of the United Nationôs 
Economic Commission on Africa (ECA). The mission of the AMDC is to act as 
a roadmap for the minerals sector at continental level, and to work with 

http://www.miningweekly.com/article/strong-diamond-growth-forecast-but-funding-access-could-pose-threat-2014-12-10
http://www.miningweekly.com/article/strong-diamond-growth-forecast-but-funding-access-could-pose-threat-2014-12-10
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member States and appropriate national and regional organisations to 
promote the transformative role of mineral resources in the development of 
the continent through increased economic and social links. 

On a more practical level, the AMDC promotes the shared and enhanced use 
of geological and geospatial information in an attempt to foster a highly skilled 
and knowledge-driven mining sector. It also advocates for a well-governed 
African mining sector that is socially and environmentally accountable. 

ñThe vision is clear and the aspiration simple ï to use our mineral wealth to 
industrialise, bring development, deliver jobs and transform the livelihoods of 
the African people,ò elaborated ECA special initiatives division officer-in-
charge Fatima Denton, speaking at the launch of the AMDC. 

Over the past 12 months, the AMDC has made strides in facilitating the 
development of the sector. 

In late October, the African Minerals Geoscience Initiative, under the auspices 
of the African Union Commission and the AMDC, held a consultative meeting 
on the projectôs progress so far. The main goal of the project, also referred to 
as the Billion Dollar Map, is to develop a comprehensive knowledge of 
Africaôs mineral endowment, to bring $380-million of investment into the 
organisation and interpretation of the continentôs geological information. 

The expected result is to develop and obtain improved geological and mineral 
information systems to underpin investment in exploration and mining 
development. 

Similarly, in early November, a memorandum of understanding was signed 
between the AMDC and the Australian Institute of Mining for Development 
Centre to provide expertise from the University of Western Australia and the 
University of Queensland to assist the AMDC in its efforts to become a centre 
of excellence in minerals and development. The agreement covers short 
courses on mining for development, joint research on topics of interest, study 
tours and fellowships, peer-to-peer learning and skills development. 

Zoghby believes that, while these initiatives are certainly moves in the right 
direction, they are still just óbaby stepsô. 

ñImplementation . . . of cross-border and collaborative initiatives may prove 
quite challenging and it will be important for the top echelon of leadership at 

government, industry and investor level to keep the momentum going,ò says 
Zoghby. 

WAY FORWARD 

While leadership organisations are certainly playing an important role in 
promoting development of the sector, Jansen believes that, on a more 
practical level, industry stakeholders need to apply innovative thinking and 
adopt a broader approach to mining. 

He maintains that developing mines on a project-by-project basis with 
dedicated, single-stream infrastructure to support individual operations is a 
costly and unviable approach. 

ñMany African countries are unable to unlock this resource potential on their 
own, as they often donôt have the skills, the developmental capital or the power 
generation [capacity]. However, by pooling resources, opportunities and skills, 
the different regions of the continent can [organise] themselves in a way that 
is genuinely more attractive as an investment opportunity.ò 

Jansen believes that the way to do this is through megaprojects ï not only for 
mining but also for agricultural and even value-added beneficiation. 

ñMoreover, with óshort termismô and commodity price volatility dominating the 
mining sector, miners wanting to exploit opportunities in Africa will need to 
consider investing in cluster developments to minimise costs and maximise 
benefits,ò he says. Such cluster developments or megaprojects could 
implement hybridised funding models to access project capital, pool and share 
severely limited resources, use shared infra- structure ï such as rail lines to 
export the ore to port and transport agricultural inputs and output ï and benefit 
from beneficiation initiatives, should projects achieve the proper economies of 
scale. 

Industry stakeholders believe that, currently, opportunity is ripe for cluster 
developments or mega mining projects concentrating on iron-ore in West 
Africa, the Copperbelt in Central Africa, liquefied natural gas in East Africa, 
and the coal belt in Southern Africa. 

At http://www.miningweekly.com/article/waning-investor-confidence-weak-commodity-prices-among-factors-

limiting-growth-of-african-mining-sector-2014-12-12-1  

 

Congo-Kinshasa: Leveraging Mobile Tech to Combat Conflict and Corruption 

Wolframite and Casserite mining in Goma, 

Democratic Republic of the Congo. Photo: 
Julien Harneis / Wikimedia Commons 

2014.12.17, By Eliot Pence 

Washington, DC ð Rarely has so small a 
law stirred so much debate about so distant 
a conflict. Over the past several months, 
debate about legislation requiring 

companies to disclose any use of conflict minerals in manufacturing, has 
dragged a bunch of seemingly unconnected people into its orbit: from Green 
Bay Packers' quarterback Aaron Rogers and members of the U.S. Congress 
to Washington think tanks and thousands of American companies. 

At issue is whether Section 1502 of the DoddȤFrank Act of 2009 has hurt or 
helped people in the target country - the Democratic Republic of the Congo 
(DRC). Advocates pushing for the provision called attention to what they saw 
as the complicity of the American consumer and their 'blood cell phones' in 
Congoôs ongoing conflict. Critics claim the law has drained the country of 
much needed investment, throwing millions of Congolese further into poverty. 
Ultimately, the debate about the legislation in Washington has drowned out 
the Congolese voice. But new technologies offer new ways for their voice to 
be heard. 

Mobile phones, apps, tech-supported citizen action and user-generated 
imagery provide different avenues for the Congolese to generate more 
information and data that might better inform the debate. Until now, companies 
havenôt seen mobile phones as an opportunity because technology hasnôt 
been framed as a solution ï itôs been framed as the problem. 

Ironically, the same tools that led to this lawôs creation can now be part of the 
solution. 

Recognizing the challenges 

Much of the debate about the legislation revolves around whether to repeal it. 
But since it is unlikely to be repealed in its entirety, focusing on addressing the 
operational challenges its implementation poses offers a more constructive 
line of dialogue. 

On-the-ground challenges in the DRC and surrounding areas will continue to 
complicate efforts to collect information about conflict mineral supply chains. 
The DRCôs recovery since the end of the civil war in 2003 was set back by the 
re-Ȥemergence of conflict in the eastern part of the country, which has only 
recently abated. Clashes between armed groups continue, particularly on the 
border between Rwanda and the DRC, despite moves towards increased 
stability in the region. 

Ongoing conflict presents a significant operational constraint for stakeholders 
seeking to reduce the trade in conflict minerals. The DRC also faces one of 
the most challenging infrastructure deficits on the continent, with about half 
the existing infrastructure in need of rehabilitation. To rebuild the country and 
catch up with the rest of the developing world, the DRC needs to spend $5.3 
billion a year over the next decade, or 75 percent of the 2006 GDP. 

The country currently has less than 30 miles of paved road per one million 
people. Insufficient infrastructure is perhaps the biggest difficulty foreign 
businesses, non-Ȥprofits and other organizations face in the region. 

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

What is Compliance? 

One of the challenges revolves around what constitutes compliance. 
Currently, companies are required to due diligence their supply chain to 
determine whether they are directly or indirectly supporting the conflict in their 
supply chain. (See the Securities and Exchange Commission Fact 

Sheet: Disclosing the Use of Conflict Minerals) 

However, guidelines on due diligence offer, at best, little more than best 
practices for supplier surveys and training. At worst, they pass along the 
requirement to third party auditing firms who are either ill equipped to 
implement due diligence in the Congo or overly reliant on 'tracking and tracing' 
technologies that are not easily adapted to local circumstances. 

http://www.miningweekly.com/article/waning-investor-confidence-weak-commodity-prices-among-factors-limiting-growth-of-african-mining-sector-2014-12-12-1
http://www.miningweekly.com/article/waning-investor-confidence-weak-commodity-prices-among-factors-limiting-growth-of-african-mining-sector-2014-12-12-1
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As a consequence, over 1000 companies were unable to determine whether 
they were sourcing conflict minerals. Moreover, even for those that have made 
the effort, the evolving nature of the conflict and the changing sources that 
fund it, mean their compliance could quickly be reversed if the conflict changes 
course. 

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

Using technology 

At its core, conflict mineral sourcing is about access to information. Only with 
detailed and reliable data can companies be sure that their value chains are 
'conflict-free'. The aforementioned barriers to information in the DRC are huge. 

In addition to the countryôs poor infrastructure, the ongoing conflict makes it 
very hard for companies to collect data on the ground safely, reliably and with 
some sense of confidence in the dataôs integrity. Even the US government 
acknowledges that itôs short on data. 

In 2014, the Department of Commerce issued its long-awaited list of conflict 
mineral processing facilities. Understandably, the Department recognized that 
it does not have ñthe ability to distinguishò which facilities process minerals 
that are used to finance conflict in the DRC. 

In order to bridge this information gap, innovative data aggregating and 
reporting solutions are needed. Fortunately, new methods of data acquisition 
present unique new opportunities to address this challenge. 

Mobile phones, which are made with tantalum, were once perceived as the 
primary vectors of conflict mineral trade. Today, mobile technology has 
become one of the solutions to the lack of available data in frontier markets. 

A growing number of apps aggregate data that is submitted by users in order 
to measure localized price increases, corruption, criminal activity and labor 
violations. With the amount of mobile phones in Africa growing rapidly, these 
platforms can enable the average Congolese citizen to report bribes, 
deforestation sites, informal tolling stations, border wait times and other 
secondary effects of the conflict mineral trade. 

Put together and at a large enough sample size, these multiple data points 
could allow a company to statistically estimate the likelihood that its suppliers 
are operating in a conflict minerals zone. 

Congolese civilians are the primary stakeholders in the fight against the 
conflict mineral trade. Regardless of whether or not the law is repealed, the 
United States should work to increase the role that the Congolese people can 
play in reporting criminal behavior on the ground. 

In order to do so, the U.Ss government should promote entrepreneurial solutions 
that would put mobile technology at the forefront of conflict mineral reporting. 

Eliot Pence is director of Africa Practice at McLarty Associates, a Washington-DC 
consultancy firm. He is the founder of AXN, an Africa-focused expert network. 

At http://allafrica.com/stories/201412171661.html  

 

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

world 

2014.12.18 

A team of scientists, led by the University of Toronto's Barbara Sherwood Lollar, 
has mapped the location of hydrogen-rich waters found trapped kilometres beneath 
Earth's surface in rock fractures in Canada, South Africa and Scandinavia. 

Common in Precambrian Shield rocks -- the oldest rocks on Earth -- the ancient 
waters have a chemistry similar to that found near deep sea vents, suggesting 
these waters can support microbes living in isolation from the surface. 

The study, to be published in Nature on December 18, includes data from 19 
different mine sites that were explored by Sherwood Lollar, a geoscientist at U of 
T's Department of Earth Sciences, U of T senior research associate Georges 
Lacrampe-Couloume, and colleagues at Oxford and Princeton universities. 

The scientists also explain how two chemical reactions combine to produce 
substantial quantities of hydrogen, doubling estimates of global production 
from these processes which had previously been based only on hydrogen 
coming out of the ocean floor. 

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

"Until now, none of the estimates of global hydrogen production sustaining 
deep microbial populations had included a contribution from the ancient 
continents. Since Precambrian rocks make up more than 70 per cent of the 
surface of Earth's crust, Sherwood Lollar likens these terrains to a "sleeping 
giant," a huge area that has now been discovered to be a source of possible 
energy for life," she said. 

One process, known as radiolytic decomposition of water, involves water 
undergoing a breakdown into hydrogen when exposed to radiation. The other 
is a chemical reaction called serpentization, a mineral alteration reaction that 
is common in such ancient rocks. 

This study has important implications for the search for deep microbial life. 
Quantifying the global hydrogen budget is key to understanding the amount of 
Earth's biomass that is in the subsurface, as many deep ecosystems contain 
chemolithotrophic -- so-called "rock-eating" -- organisms that consume 
hydrogen. In the deep gold mines of South Africa, and under the sea, at 
hydrothermal vents where breaks in the fissure of Earth's surface that release 
geothermally heated waters -- hydrogen-rich fluids host complex microbial 
communities that are nurtured by the chemicals dissolved in the fluids. This 
study identifies a global network of sites with hydrogen-rich waters that will be 
targeted for exploration for deep life over the coming years. 

Further, because Mars -- like the Precambrian crust -- consists of billions-of-year-
old rocks with hydrogen-producing potential, this finding has ramifications for 
astrobiology. "If the ancient rocks of Earth are producing this much hydrogen, it may 
be that similar processes are taking place on Mars," said Sherwood Lollar. 

Other key members of the research team are Chris Ballentine of Oxford 
University, Tulis Onstott at Princeton University and Georges Lacrampe-
Couloume of the University of Toronto. The research was funded by the 
Canada Research Chairs program, the Natural Sciences & Engineering 
Research Council, the Sloan Foundation Deep Carbon Observatory, the 
Canadian Space Agency and the National Science Foundation. 

Reference: 

Barbara Sherwood Lollar, T. C. Onstott, G. Lacrampe-Couloume, C. J. 
Ballentine. The contribution of the Precambrian continental lithosphere to 
global H2 production. Nature, 2014; 516 (7531): 379 DOI: 
10.1038/nature14017 

At http://www.geologypage.com/2014/12/ancient-hydrogen-rich-waters-discovered.html  
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Deep-Earth carbon offers clues on origin of life 

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

New findings by a Johns Hopkins 
University-led team reveal long 
unknown details about carbon deep 
beneath Earth's surface and suggest 
ways this subterranean carbon might 

have influenced the history of life on the planet. 

The team also developed a new, related theory about how diamonds form in 
Earth's mantle. 

For decades scientists have had little understanding of how carbon behaved 
deep below Earth's surface even as they learned more and more about the 
element's vital role at the planet's crust. Using a model created by Johns Hopkins 
geochemist Dimitri Sverjensky, he, Vincenzo Stagno of the Carnegie Institution 
of Washington and Fang Huang, a Johns Hopkins graduate student, have 
become the first to calculate how much carbon and what types exist in fluids at 
100 miles below Earth's surface at temperatures up to 2,100 degrees F. 

In an article published this week in the journal Nature Geoscience, Sverjensky 
and his team demonstrate that in addition to the carbon dioxide and methane 
already documented deep in subduction zones, there exists a rich variety of 
organic carbon species that could spark the formation of diamonds and 
perhaps even become food for microbial life. 

"It is a very exciting possibility that these deep fluids might transport building blocks 
for life into the shallow Earth," said Sverjensky, a professor in the Department of 
Earth and Planetary Sciences. "This may be a key to the origin of life itself." 

Sverjensky's theoretical model, called the Deep Earth Water model, allowed 

the team to determine the chemical makeup of fluids in Earth's mantle, 
expelled from descending tectonic plates. Some of the fluids, those in 
equilibrium with mantle peridotite minerals, contained the expected carbon 
dioxide and methane. But others, those in equilibrium with diamonds and 
eclogitic minerals, contained dissolved organic carbon species including a 
vinegar-like acetic acid. 

These high concentrations of dissolved carbon species, previously unknown at 
great depth in Earth, suggest they are helping to ferry large amounts of carbon from 
the subduction zone into the overlying mantle wedge where they are likely to alter 
the mantle and affect the cycling of elements back into Earth's atmosphere. 

The team also suggested that these mantle fluids with dissolved organic 
carbon species could be creating diamonds in a previously unknown way. 
Scientists have long believed diamond formation resulted through chemical 
reactions starting with either carbon dioxide or methane. The organic species 
offer a range of different starting materials, and an entirely new take on the 
creation of the gemstones. 

The research is part of a 10-year global project to further understanding of 
carbon on Earth called the Deep Carbon Observatory. The work is funded by 
the Alfred P. Sloan Foundation. 

Reference: 
Dimitri A. Sverjensky, Vincenzo Stagno, Fang Huang. Important role for 
organic carbon in subduction-zone fluids in the deep carbon cycle. Nature 
Geoscience, 2014; DOI: 10.1038/ngeo2291 

Note: The above story is based on materials provided by Johns Hopkins 
University. 

At http://www.geologypage.com/2014/11/deep-earth-carbon-offers-clues-on_22.html 

 

Better forecasts for sea ice under climate change 

The Antarctic ice sheet. Credit: Stephen 

Hudson / Wikipedia 

2014.11.26. 

University of Adelaide-led research 
will help pinpoint the impact of waves 
on sea ice, which is vulnerable to 
climate change, particularly in the 
Arctic where it is rapidly retreating. 

Published today in the Proceedings 
of the Royal Society A, the research reports the first laboratory experiments 
testing theoretical models of wave activity in frozen oceans. 

"Sea ice is both an indicator and agent of climate change," says project leader 
Dr Luke Bennetts, Research Fellow in the School of Mathematical Sciences. 

"Sea ice covering the ocean surface is white and efficiently reflects the sun's 
rays, keeping the oceans cool. When it melts it reveals the dark ocean 
beneath, which absorbs the solar radiation and becomes warmer - and that, 
of course, further weakens the ice. 

"Waves break up the ice so that it melts more easily. In addition, exposing 
larger areas of the ocean surface provides a larger area for the wind to 
generate waves, which further promotes the breaking." To date, however, 
climate models haven't included the impact of waves on sea ice. 

In collaboration with Dr Tim Williams, of the Nansen Environment and Remote 
Sensing Centre in Bergen, Norway, and Professor Dany Dumont, of the 
University of Quebec in Canada, Dr Bennetts conducted experiments 
modelling ocean waves travelling through ice floes in a wave basin and 
measuring the wave energy. 

"Wave energy is scattered by ice floes and is transferred into collisions 
between ice floes and into waves running over the tops of the floes, both of 
which impact the ice cover," Dr Bennetts says. 

"Wave-ice interactions occur over hundreds of kilometres into the ice-covered 
ocean. We need to develop models that predict the distances waves will 
penetrate so we can determine which regions of sea ice are more susceptible 
to breaking up. 

"Regional variability in sea ice is presently not very well understood, with 
models under-predicting the extent of Antarctic sea ice and over-predicting the 
extent in the Arctic. Our research will lead to better physics in climate models 
and hopefully help answer these questions (among others). 

"We need to take into account the impact of waves to accurately forecast 
future scenarios for sea ice." 

More at http://phys.org/news/2014-11-sea-ice-climate.html  

 

  

http://www.earthmagazine.org/
http://dx.doi.org/10.1038/ngeo2291
http://www.geologypage.com/2014/11/deep-earth-carbon-offers-clues-on_22.html
http://phys.org/news/2014-11-sea-ice-climate.html


Newsletter  of  the  Geological  Society  of  Africa  (GSAf)  ï Nr.  11 ; November, 201 4 ï Annum  4. 15 
 

How Deep do we Drill for Oil? 

Deeper every year as the easy shallow oil is depleted and drilling technology 
evolves. 

In 1949, the average depth for an oil well was 1108 m (3,635 ft), or about the half 
the height of the highest of the Appalachians above sea level. By 2008, the 
average well was about 1830 m (~6000 ft), now getting a high as some of the 
highest peaks of the Appalachians (~6000 ft). Oil platforms of today, in the deep 
oceans, exploit reservoirs at several km depth -- 2.850 km below the waves for 
the Perdido platform in the Gulf of Mexico. The Deepwater Horizon, before 
blowing out and spewing its petroleum throughout the Gulf, was capable of 
drilling in water as deep as ~2500 m, and reach oil at a depth of ~9,100 km. That 
is, to keep this to a scale we can somewhat comprehend, these wells are capable 
of reaching depths below sea level about equivalent to the height of Mt Everest 
above sea level, deeper in fact than the Marianas Trench. 

What limits the drilling depths? Technology can be advanced, but technology 

costs money. So, the price of crude is a major limiting factor. But as well, 
petroleum itself reaches a depth limit: at high pressures and temperatures, oil 
breaks down, probably converting to gas. The point of this conversion is 
variable around the planet, depending on such things as the thickness of the 
crust and its regional heat flow. 

Recognized as the worldôs deepest well is the Soviet Era Kola Borehole of 
Siberia that went down 12 km into the earthôs crust to literally go where no 
man has gone before (see our post here: http://tmblr.co/Zyv2Js1FTDFmX). 
This hole was not for oil, but for scientific exploration: it went into rocks of the 
Archean, found microfossils, didnôt find a change in rock type from granite to 
basalt that had been the accepted consensus model before this hole, and shut 
down when it came to a place where rocks become ductile enough that they 
really could be drilled anymore. 

Annie R. Earth Story FB Page 

 

Planet Earth may have 'tilted' to keep its balance 

2014.11.27. 

Imagine a shift in the Earth so 
profound that it could force our entire 
planet to spin on its side after a few 
million years, tilting it so far that 
Alaska would sit at the equator. 
Princeton scientists have now 
provided the first compelling 
evidence that this kind of major shift 
may have happened in our world's 

distant past. 

By analyzing the magnetic composition of ancient sediments found in the 
remote Norwegian archipelago of Svalbard, Princeton University's Adam 
Maloof has lent credence to a 140-year-old theory regarding the way the Earth 
might restore its own balance if an unequal distribution of weight ever 
developed in its interior or on its surface. 

The theory, known as true polar wander, postulates that if an object of 
sufficient weight -- such as a supersized volcano -- ever formed far from the 

equator, the force of the planet's rotation would gradually pull the heavy object 
away from the axis the Earth spins around. If the volcanoes, land and other 
masses that exist within the spinning Earth ever became sufficiently 
imbalanced, the planet would tilt and rotate itself until this extra weight was 
relocated to a point along the equator. 

"The sediments we have recovered from Norway offer the first good evidence 
that a true polar wander event happened about 800 million years ago," said 
Maloof, an assistant professor of geosciences. "If we can find good 
corroborating evidence from other parts of the world as well, we will have a 
very good idea that our planet is capable of this sort of dramatic change." 

Maloof's team, which includes researchers from Harvard University, the 
California Institute of Technology and the Massachusetts Institute of 
Technology as well as Princeton, will publish their findings in the Geological 
Society of America Bulletin on Friday, Aug. 25. 

By Adam C. Maloof, Galen P. Halverson, Joseph L. Kirschvink, Daniel P. 
Schrag, Benjamin P. Weiss, and Paul F. Hoffman 

More at http://www.geologyin.com/2014/11/planet-earth-may-have-tilted-to-keep.html  

 

A Comet Did It! Mystery of Giant Crater Solved 

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 Tia Ghose, November 18, 
2014 

The origins of a massive 1.8 
billion-year-old crater in Canada has been revealed 

The Sudbury Basin, which is the world's second-largest impact crater, was 
likely formed by an enormous comet that battered Earth more than 1.8 billion 
years ago, new research suggests. 

The findings settle a long-standing mystery about how the giant hole in the 
Earth formed. 

Hole in the Earth 

The Sudbury Basin is a roughly elliptical crater that measures about 37 miles 
by 18 miles (60 kilometers by 30 kilometers), located on the outskirts of 
Sudbury, Ontario, in Canada. Ever since miners discovered rich deposits of 
copper, nickel, palladium and other valuable metals there in the 1880s, 
scientists have wondered how the giant hole in the Earth came into existence, 
said study co-author Joseph Petrus, an earth sciences doctoral candidate at 
Laurentian University in Sudbury. 

Scientists knew an impact caused the crater because of characteristic "shock 
features," such as rock fragments cemented together and shatter cones, or a 
conical, repeating structure of striations in the rock. 

By the 1960s and 1970s, geologists had dated rocks from the crater and 
determined that the impact was very old, between 1.6 billion and 1.9 billion 
years old. More recent dating, based on the age of zircon that crystallized in 
the impact melt, estimated that the impact occurred 1,849.5 million years ago, 
according to a 2008 article published in the journal Geology. 

But despite hundreds of research papers on the basin, no one knew exactly 
what type of impact formed the massive geologic feature. 

Iron-loving elements 

To answer that question, Petrus and his colleagues took a second look at the 
chemistry of the rocks from the massive crater. Because the Earth pulls 
siderophile, or iron-loving, elements such as iridium or gold inward to its core, 
the planet's crust contains relatively low concentrations of these molecules. 

Meanwhile, space debris contains more siderophile elements than the Earth's 
crust, and space rocks such as asteroids typically contain more of these 
elements than do comets, which are known as the "dirty snowballs" of the 
solar system. (Comets are thought of as the cosmic leftovers of a mix of ice, 
gas and rocky dust from the solar system's formation 4.6 billion years ago, 
whereas asteroids are rocky bodies that circle the sun but are too small to be 
considered planets.) 

By studying the concentration and distribution of iron-loving elements in the 
impact-shattered rocks, in addition to the size of the area where the impact 
melted the rock, Petrus and his colleagues identified the type of impact that 
formed the crater. 

The new findings were detailed online in November in the journal Terra Nova. 

Editor's Note: This story was updated to note that gold was not one of the ore 
deposits miners found at the Sudbury Basin. 

More att http://www.livescience.com/48793-sudbury-basin-origins-revealed.html 

 

http://tmblr.co/Zyv2Js1FTDFmX
http://www.geologyin.com/2014/11/planet-earth-may-have-tilted-to-keep.html
http://www.livescience.com/48793-sudbury-basin-origins-revealed.html
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Goce gravity  map traces  ocean  circulation  
Floating buoys were 

used to validate the 
map of ocean 

circulation and speed 

25 November 2014. 
By Jonathan Amos, 

Science 
correspondent, BBC 
News 

Scientists have 
produced what they 
say is the most 

accurate space view yet of global ocean currents and the speed at which 
they move. 

The information has been drawn from a range of satellites, but in particular 
from the European Space Agency's Goce mission. 

This platform, which operated from 2009 to 2013, made ultra-precise 
measurements of Earth's gravity. 

It has detailed the role this force plays in driving ocean circulation. 

The new model - presented at a Goce conference at the Unesco HQ in Paris, 
France - will be of fundamental importance to climate modellers, because it is 
the mass movement of water that helps to transport heat around the globe. 

Goce carried instrumentation capable of sensing very subtle changes in 
Earth's gravitational tug. 

This pull varies ever so slightly from place to place because of the uneven 
distribution of mass inside the planet. 

Scientists used these observations to construct what is called a "geoid", which 
essentially describes the "level surface" on an idealised world. 

It is the shape the oceans would adopt if there were no winds, no currents and 
no tides to disturb them. 

By comparing this geoid with measurements of sea-surface height made by 
other spacecraft, researchers can see where water has become piled up. 

And it is water's desire always to "run downhill" that is a major influence on the 
direction and speed of currents - although atmospheric winds and the Earth's 
rotation are of course critical partners in the overall picture. 

More at http://www.bbc.com/news/science-environment-30191584  

 

Geologists Discover Origin of Earth's Mysterious Black Diamonds 

The journal Astrophysical Journal 
Letters, scientists Jozsef Garai and 
Stephen Haggerty of Florida 
International University, along with 
Case Western Reserve University 
researchers Sandeep Rekhi and 
Mark Chance, claim an 
extraterrestrial origin for the unique 
black diamonds, also called carbonado diamonds. 

Infrared synchrotron radiation at Brookhaven National Laboratory was used to 
discover the diamonds' source. 

"Trace elements critical to an 'ET' origin are nitrogen and hydrogen," said 
Haggerty. The presence of hydrogen in the carbonado diamonds indicates an 
origin in a hydrogen-rich interstellar space, he and colleagues believe. 

The term carbonado was coined by the Portuguese in Brazil in the mid-18th 
century; it's derived from its visual similarity to porous charcoal. Black 
diamonds are found only in Brazil and the Central African Republic. 

"Conventional diamonds are mined from explosive volcanic rocks [kimberlites] 
that transport them from depths in excess of 100 kilometers to the Earth's 
surface in a very short amount of time," said Sonia Esperanca, program 
director in the National Science Foundation's Division of Earth Sciences, 
which funded the research. "This process preserves the unique crystal 
structure that makes diamonds the hardest natural material known." 

From Australia to Siberia, from China to India, the geological settings of 
conventional diamonds are virtually identical, said Haggerty. None of them are 
compatible with the formation of black diamonds. 

Approximately 600 tons of conventional diamonds have been mined, traded, 
polished and adorned since 1900. "But not a single black/carbonado diamond 
has been discovered in the world's mining fields," Haggerty said. 

The new data support earlier research by Haggerty showing that carbonado 
diamonds formed in stellar supernovae explosions. Black diamonds were 
once the size of asteroids, a kilometer or more in diameter when they first 
landed on Earth. 

The above story is based on materials provided by National Science 
Foundation. At http://www.geologyin.com/2014/11/geologists-discover-origin-of-earths.html  

 

Earth's most abundant mineral finally has a name 

 
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 Earthôs volume. 

O. TSCHAUNER ET AL/SCIENCE 2014 

By Thomas Sumner, November 27, 2014. 

Bridgmanite, long sought, now found in 1879 meteorite 

A space rock has helped scientists characterize, and finally name, the planetôs 
most common mineral. 

The newly christened bridgmanite, named for high-pressure physicist Percy 
Bridgman, is a high-density form of magnesium iron silicate and makes up 
about 38 percent of Earthôs volume. Scientists need a natural sample of a 
mineral before it can be officially named. However, Earthôs bridgmanite is 
entombed 660 to 2,900 kilometers below the surface, and doesnôt survive the 
trip up. For half a century scientists have fruitlessly hunted for traces of 
bridgmanite forged during powerful meteorite impacts that mimic the high 
temperatures and pressures deep inside Earth. 

In the Nov. 28 Science, mineralogist Oliver Tschauner of the University of 
Nevada, Las Vegas and colleagues describe bridgmanite found inside a 
meteorite that slammed into a remote part of Queensland, Australia in 1879. 
The researchers estimate that the impact generated temperatures of around 
2,000° Celsius and pressures greater than but akin to an adult blue whaleôs 
mass crushing each square centimeter of rock. 

The newfound bridgmanite will help scientists better understand the churning 

of Earthôs mantle, the team says. 
At https://www.sciencenews.org/article/earths-most-abundant-mineral-finally-has-name/ 

 

  

http://www.bbc.com/news/science-environment-30191584
http://www.geologyin.com/2014/11/geologists-discover-origin-of-earths.html
https://www.sciencenews.org/article/earths-most-abundant-mineral-finally-has-name/
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The glowing Earth 

Did you know that if you look 
at any rock on Earth during 
night, it is still emitting light? 
Ok, maybe not exactly ñlightò 
in the visible light sense, but 
infrared ñlightò or radiation? 

People stand out as warm 
spots in infrared light 
because theyôre warmer than 
the surroundings and give off 
different wavelengths of 
light. Infrared detectors used 
to find people hiding in 
remote areas work on this 

principle ï detect the energy given off at the temperature of a human body and 
youôve found a person. 

The Earthôs surface emits light at different wavelengths because it is at a 
different temperature from a human body, but that light can still be detected if 
an instrument is built for those wavelengths. On board NASAôs Terra satellite 
there is an infrared spectrometer known as ASTER - the Advance Spaceborne 
Thermal Emission and Reflection Radiometer, built to detect this radiation. 

Vegetation gives off light at different wavelengths from bare desert ground and 
from soil. ASTERôs spectrometers were built to measure the emitted light at a 
resolution of only 90 meters/pixel ï basically the size of a football field. 

The amount of light emitted at five distinct wavelengths is measured by ASTER and 
combined into a single number known as the emissivity shown in this map. Blue 
areas with low emissivities are bare ground, while reddish areas are covered with 
vegetation (or ice). This is the most precise map of the Earthôs emissivity ever 
produced. 

These measurements can be used to observe changes in land use as 
vegetation is removed over time and play important roles in weather 
forecasting as the removal of heat from either land or water areas impacts how 
heat circulates through the atmosphere. 

One final detail to understand about this data involves climate change; the 
reason why a greenhouse effect happens is actually found in this data. 

When energy comes in to the Earth from the sun, it warms the exposed 
surface. When that surface rotates away from the sun, it radiates the energy 
away. But, the wavelength of light given off depends on the temperature. The 
sun is hot enough to send out visible light, while rocks throughout the solar 
system give off heat in the infrared ï the same type measured by ASTER. 

On a body with no atmosphere, that energy just heads out to space. But, on a 
planet with an atmosphere, molecules like water and carbon dioxide actually 
absorb infrared light, keeping it from escaping. Once that energy is captured 
by the atmosphere, it turns back into heat, so a larger amount of a greenhouse 
gas in the atmosphere must translate to an overall increase in the temperature. 

This effect keeps the planet from being a frozen ball of ice like other places in 
the solar system, but it also can be pushed too far by increasing 
concentrations of greenhouse gases. The ASTER instrument therefore is 
measuring the balance of the types of light that actually drive the greenhouse 
effect ï changes in emission of light at various wavelengths as the atmosphere 
absorbs more energy and warms up. This data therefore is directly applicable 
to climate models that allow us to estimate how the planet will behave in the 
future as greenhouse gases continue to build up in the atmosphere. 

-JBB 

Image credit: http://terra.nasa.gov/é/aster-global-emissivity-database-10é 

The Earth Story FB page at https://www.facebook.com/TheEarthStory/posts/787571114637268:0  

 

Glacier melt rate in West Antarctica tripled in last decade 

Glaciers in West Antarctica 

as seen during a NASA 

Operation IceBridge 
campaign on October 29, 

2014. Photo via 
NASA/Michael Studinger 

and via AGU. 

DEC 03, 2014 
A comprehensive, 21-
year analysis reconciling 
four different 
techniques. A word 

about this yearõs sea ice extent. And why is info about Antarctica so hard 
to come by? 

The melt rate of glaciers in the fastest-melting region of Antarctica has tripled 
during the last decade, according to a comprehensive, 21-year analysis that 
reconciles four different techniques previously used to measure Antarctic ice 
melting. The American Geophysical Union (AGU), which made the 
announcement on December 2, 2014, said the study is the first to evaluate 
and reconcile observations in this way. The new analysis shows that glaciers 
in the Amundsen Sea Embayment in West Antarctica (see map below) are 
melting faster than any other part of Antarctica. Scientists at the UC Irvine and 
NASA conducted the analysis, and the journal Geophysical Research Letters 
published their results. 

Scientist Isabella Velicogna, part of the research team, said: 

The mass loss of these glaciers is increasing at an amazing rate. 

Scientist Tyler Sutterley, a doctoral candidate at UC Irvine, led the analysis. 
He said: 

Previous studies had suggested that this region is starting to change very 
dramatically since the 1990s, and we wanted to see how all the different 
techniques compared. The remarkable agreement among the techniques 
gave us confidence that we are getting this right. 

Will we look back at 2014 as a watershed year with respect to our knowledge 
of Earthôs southernmost, coldest continent? Thereôve been major stories about 
Antarctica this year; for example, there was a story in May about what 

scientists called the unstoppable loss of six glaciers in West Antarctica. Also 
last May, scientists using satellite data announced that, overall, Antarcticaôs 
land mass is losing 159 billion tons of ice to the sea every year. 

At the same time, according to the National Snow and Ice Data Center in 
October, 2014, although Arctic sea ice continues low, Antarctic sea ice broke 
a record for the large size of its annual maximum extent this September. 
Antarctic sea ice quickly declined again, by the way, and by November 2014 
was back to levels seen around this time last year. 

What does it all mean? If the Antarctic continent is losing ice, shouldnôt we 
see sea ice around the Antarctic continent declining as well? 

Apparently not. In September 2014, meteorologist Eric Holthaus at Slate 
wrote a great article offering several likely explanations as to why Antarctic 
sea ice grew so large in extent in 2014. Among other things, he said: 

One theory says that warmer ocean waters are more effective at melting the 
tongues of Antarctic land ice glaciers that stick out into the sea. The resulting 
excess of freshwater raises the freezing point of the surrounding salt water, 
allowing more ice to form. 

Another theory is that the winds that encircle Antarctica are growing stronger, 
in part due to the hole in the ozone layer, and pushing ice farther and farther 
away from the continent, allowing additional ice to take its place closer to 
Antarcticaôs frozen shores. This theory is favored by the British Antarctic 
Survey, and a number of recent papers have backed it up. 

A third theory is that since warmer air can hold more water vapor, itôs likely 
that thereôs more rain and snow falling over the Southern Ocean. That too 
could decrease the oceanôs salinity near the surface, boosting sea ice levels. 

You might want to read Holthausô article, which is the best Iôve seen on 
meteorological effects on Antarctic sea ice. On the subject of why Antarctic 
sea ice grew so large in extent this year, Holthaus concluded: 

The reality is probably some combination of the above. 

And thatôs a way of saying the one thing that all of us who write about Earth 
science ï and certainly every Earth scientist ï know for certain. 

More at http://earthsky.org/earth/glacier-melt-rate-in-west-antarctica-tripled-in-last-

decade?utm_source=EarthSky+News&utm_campaign=79aaeb9ceb-
EarthSky_News&utm_medium=email&utm_term=0_c643945d79-79aaeb9ceb-393647361  

 

http://terra.nasa.gov/news/aster-global-emissivity-database-100-times-more-detailed-than-its-predecessors
https://www.facebook.com/TheEarthStory/posts/787571114637268:0
http://earthsky.org/earth/glacier-melt-rate-in-west-antarctica-tripled-in-last-decade?utm_source=EarthSky+News&utm_campaign=79aaeb9ceb-EarthSky_News&utm_medium=email&utm_term=0_c643945d79-79aaeb9ceb-393647361
http://earthsky.org/earth/glacier-melt-rate-in-west-antarctica-tripled-in-last-decade?utm_source=EarthSky+News&utm_campaign=79aaeb9ceb-EarthSky_News&utm_medium=email&utm_term=0_c643945d79-79aaeb9ceb-393647361
http://earthsky.org/earth/glacier-melt-rate-in-west-antarctica-tripled-in-last-decade?utm_source=EarthSky+News&utm_campaign=79aaeb9ceb-EarthSky_News&utm_medium=email&utm_term=0_c643945d79-79aaeb9ceb-393647361
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Searching for the Human Age 

Road networks superimposed 

onto an image of Earth show 
the extent of humanity's reach 

across the globe. Félix 
Pharand-Deschênes, 

Globaïa/Science Source 

By Gavathri Vaidyanathan, 
Thursday, 2014.10.02. 

Geologists mine for 
rock-solid evidence of 
the Anthropocene. 

Gary Stinchcomb walks into 
a Paleo-Indian dig site 
shaded by a canopy of trees 
in Pennsylvaniaôs Lehigh 
Gorge State Park. He 

weaves past holes dug by looters hunting for pieces of human prehistory: knives, 
scrapers, projectile points. 

At a tarp sheltering a 6-foot-deep pit, he stops and climbs into the hole. On the 
bottom are large boulders left 
behind by glaciers some 
12,000 years ago. It was 
around that time that Paleo-
Indians arrived in this part of 
the Lehigh Valley. 
Geologist Gary Stinchcomb 
points to a layer of 19th-

centurycoal silt in an 

excavation pit in Lehigh 
Gorge State Park. Gayathri 

Vaidyanathan 

Stinchcomb, a geologist at 
Murray State University in Kentucky, is there looking for traces of a more 
recent past. He is searching for evidence that Earth has entered the 
Anthropocene, a new epoch defined by the idea that humans have surpassed 
nature as the primary shapers of the planet. 

Scientists are divided over whether to formally recognize the Anthropocene, 
or the Human Age, as a bona fide geologic time period. To establish a new 
epoch, geologists usually have to find clear evidence in the rock record of a 
massive, planet-altering shift. Human-caused change is undeniable, but have 
we truly become master engineers of the planet? 

Stinchcomb believes heôs found a way to resolve some of the debate. The 
clues for humanityôs entrance into the Anthropocene, he says, lie in the traces 
weôve left behind in layers of sediment and soil. Whatôs needed is a concerted 
effort to plot these imprints and use them to show when the epoch of the past 
11,500 years, the Holocene, could have yielded to the Anthropocene. 

ñI think there is a way we can go out and systematically map this stuff,ò he 
says. ñYou need to start building the evidence so everyone can go out and 
say, óThere it is; that is the Anthropocene boundary.ô ò 

Digging Through the Past 

Rock and sedimentary layers hold the clues to understanding the major 
episodes in our planetôs 4.6 billion-year history. Take the Mesozoic period, 
which ended with the massive crash of an asteroid or comet into the Yucatan 
Peninsula 66 million years ago that is thought to have killed off most 
dinosaurs. Geologists found the evidence for the Mesozoicôs demise in a thin 
layer of iridium, a rare metal found on asteroids, isolated in the rock record at 
El Kef, Tunisia. The scientists who found it hammered a golden spike into a 
hillside to mark the boundary. 

Archaeologist Del Beck digs 

through the past of 
Pennsylvaniaôs Lehigh 

Valley in a pit at the 
Nesquehoning Creek 

research site. Michael 
Stewart/Temple University 

Proponents of the 
Anthropocene theory point 
out that few corners of the 
planet have escaped the 
mark of humanity. 
Factories, power plants 

and cars have spewed enough greenhouse gases to change the fundamental 
chemistry of the atmosphere. The gases trap heat, raising global 

temperatures. Bulldozers and excavators are now the globeôs prime earth 
movers ð more so than rivers, glaciers, wind and volcanoes combined. About 
one-third of the worldôs animals are threatened or endangered. It may be 
enough to sift through human history, rather than dirt, to find ñYear Zeroò ð 
the point when the world entered the Human Age. But Stinchcomb thinks that 
to really lock in the Anthropocene, old-fashioned geology, combined with a bit 
of archaeology, offers the best hope. 

Inside the excavated pit in the Lehigh Valley, he studies the walls. They 
resemble a layered cake. Each time the river flooded, it threw up a fresh layer 
of sediment onto the banks. He points to the riverôs floods, captured in the 
strata. ñThe whole sequence is a series of ancient floods, some more extreme 
than others,ò Stinchcomb says. ñThey indirectly reflect what you have around 
you [at the time of the flood] ð whether youôve got vegetation cover and what 
type it is, for instance.ò 

He picks up a trowel and scrapes sediment from a prominent layer near the 
top. The black contrasts sharply with the dull brown sediments of other floods. 
Stinchcomb and his colleagues have dated the carbon in the layer to the 
beginning of the Industrial Revolution in the 1820s. The source? Coal silt. 

ñIt is one of the earliest spots in Pennsylvania where coal mining really took 
off,ò Stinchcomb says, pointing at a nearby mountain called Summit Hill. 
Miners there discovered the Mammoth coal bed in the 1700s and extracted it 
rapidly, floating the coal down the Lehigh River on flatboats. Some of the 
material spilled and settled on the riverbed. When the river flooded, it threw 
coal silt onto the banks. 

The resulting coal layer is as clear a geologic mark as a volcanic eruption. 
Stinchcomb calls it an ñanthropogenic eventò ð a geologic layer caused solely by 
humans. 

If scientists can identify enough of these human-derived layers within the last 
10,000 to 12,000 years and zero in on when the most significant ones 
occurred, that point in time would be a good candidate for the Anthropocene 
boundary, Stinchcomb says. 

Evolution of a New Age 

Nobel laureate Paul Crutzen first posed the idea of the Human Age at a 
geology conference in 2000. He put the birth date of the new epoch at the 
period after the Industrial Revolution, when humans were causing massive 
shifts in the biosphere, triggered by coal production. Scientists drilling ice 
cores out of Greenland have found lead from fly ash, a byproduct of coal 
combustion, dating back to the era. 

Later, William Ruddiman, an emeritus paleo-climatologist at the University of 
Virginia, placed the origins of the Anthropocene at about 5,000 years ago, when 
farmers in Southeast Asia were learning to irrigate fields to grow rice. When plants 
died and decomposed, they released methane, a potent greenhouse gas. 
Ruddiman theorized that early farmers had released enough methane to warm 
temperatures globally. 

Coal silt from the Lehigh Gorge 
site fills a split-spoon, a tool used 

to remove cross-sections of soil. 

Gayathri Vaidyanathan 

The idea gripped Stinchcomb, 
who has a background in both 
archaeology and geology. After 
seeing Ruddiman lecture on his 
theory, ñI kept asking myself, if 
people could have altered the 
climate that early, what else 
have they done?ò he recalls. 

Yet another proposal for Year Zero came from a London-based group of 
scientists and geologists called the Anthropocene Working Group. They 
suggested the epoch began in the 1950s, when pollutants, plastic and ð most 
notably ð radioactive compounds from atomic explosions began 
accumulating in remote corners of the planet. 

The debate over Year Zero intensified. In 2009, Stinchcomb decided to settle 
the debate the old-fashioned way ð with a shovel and a trowel ð and began 
exploring the pits in Lehigh Valley.  
Three years later, at the annual meeting of the Geological Society of America, 
Stinchcomb presented his theory to a standing-room-only crowd: Scientists 
can map out anthropogenic events captured in sediments in the earth, he said. 
The events would need to have a clear anthropogenic origin, like the layer of 
coal in the Lehigh River Valley. 

http://discovermagazine.com/authors/gavathri-vaidyanathan
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Mapping anthropogenic events from the beginning of the Holocene to today 
would create a timeline of human impacts on Earth. If anthropogenic events 
cluster around a particular time period, that would be a strong contender for 
Year Zero, Stinchcomb told the crowd. 

'Ask Me in a Million Years' 

Some geologists, however, think it is too early in our speciesôs history to 
declare human dominance over the Earth. University of Cambridge 
stratigrapher Philip Gibbard, an expert on the Quaternary period 
encompassing the past 2.6 million years, points out that a pandemic could 
decimate the population. 

Cities would fall and buildings would crumble back into sediment, he says. The 
climate would reset after a few millennia. The rock record would contain 
evidence of civilization, but it would only be a brief spike, contained wholly 
within the Holocene. 

To Gibbard, talk of a new Human Age is a bit premature. ñAsk me in a million 
years,ò he says. 

Stinchcomb gets Gibbardôs point of view. After all, the layer of coal that 
Stinchcomb and his colleagues have excavated is very recent compared with 
the 4.6 billion-year history of the planet. 

ñI think we have impacted the planet to a degree that is widespread and 
measurable,ò he says. ñ[But] we are definitely not masters of this planet. We 
are still very much a species vulnerable to natural changes.ò 

Stinchcomb wants to see more scientists map localized anthropogenic events 
to create a ñbasketò of markers. With enough evidence from around the world, 
the debate over the Human Age could finally be settled. 

Back in the Lehigh Valley, Stinchcomb follows the river upstream. He comes 
across a pile of clamshells and broken wine bottles. He plunges a long rod 
with a scoop at the end, called a split-spoon, into the ground, and brings up 
red brick. There had been a home here, probably when a coal town thrived 
nearby. Today, some red dust and debris are all thatôs left. It was a minuscule 
moment in time, already taken over by the forest. 

At http://discovermagazine.com/2014/nov/21-searching-for-the-human-age  

 

Most of Earth's carbon may be hidden in the planet's inner core, new model suggests 

December 1, 2014. University of Michigan 

As much as two-thirds of Earth's carbon may be hidden in the inner core, 
making it the planet's largest carbon reservoir, according to a new model that 
even its backers acknowledge is "provocative and speculative." 

In a paper scheduled for online publication in the Proceedings of the National 
Academy of Sciences this week, University of Michigan researchers and their 
colleagues suggest that iron carbide, Fe7C3, provides a good match for the 
density and sound velocities of Earth's inner core under the relevant 
conditions. 

The model, if correct, could help resolve observations that have troubled 
researchers for decades, according to authors of the PNAS paper. 

The first author is Bin Chen, who did much of the work at the University of 
Michigan before taking a faculty position at the University of Hawaii at Manoa. 
The principal investigator of the project, Jie Li, is an associate professor in U-
M's Department of Earth and Environmental Sciences. 

"The model of a carbide inner core is compatible with existing cosmochemical, 
geochemical and petrological constraints, but this provocative and speculative 
hypothesis still requires further testing," Li said. "Should it hold up to various 
tests, the model would imply that as much as two-thirds of the planet's carbon 
is hidden in its center sphere, making it the largest reservoir of carbon on 
Earth." 

It is now widely accepted that Earth's inner core consists of crystalline iron 
alloyed with a small amount of nickel and some lighter elements. However, 
seismic waves called S waves travel through the inner core at about half the 
speed expected for most iron-rich alloys under relevant pressures. 

Some researchers have attributed the S-wave velocities to the presence of 
liquid, calling into question the solidity of the inner core. In recent years, the 
presence of various light elements -- including sulfur, carbon, silicon, oxygen 
and hydrogen -- has been proposed to account for the density deficit of Earth's 
core. 

Iron carbide has recently emerged as a leading candidate component of the 
inner core. In the PNAS paper, the researchers conclude that the presence of 
iron carbide could explain the anomalously slow S waves, thus eliminating the 
need to invoke partial melting. 

"This model challenges the conventional view that the Earth is highly depleted 
in carbon, and therefore bears on our understanding of Earth's accretion and 
early differentiation," the PNAS authors wrote. 

In their study, the researchers used a variety of experimental techniques to 
obtain sound velocities for iron carbide up to core pressures. In addition, they 
detected the anomalous effect of spin transition of iron on sound velocities. 

They used diamond-anvil cell techniques in combination with a suite of advanced 
synchrotron methods including nuclear resonant inelastic X-ray scattering, 
synchrotron Mössbauser spectroscopy and X-ray emission spectroscopy. 

Other U-M authors of the PNAS paper are Zeyu Li and Jiachao Liu of the 
Department of Earth and Environmental Sciences. The study was supported 
by the National Science Foundation and the U.S. Department of Energy. It 
also benefited from a Crosby Award from the U-M ADVANCE program and U-
M's Associate Professor Support Fund. 

At 
http://www.sciencedaily.com/releases/2014/12/141201161123.htm?utm_source=feedburner&utm_medium=email&
utm_campaign=Feed%3A+sciencedaily%2Fearth_climate+%28Earth+%26+Climate+News+--+ScienceDaily%29

 

Study  shows  economic  benefit  of  concurrent  openpit  mining,  underground  development  

at Tongo  

3rd December 2014 By: Leandi Kolver 

Johannesburg (miningweekly.com) ï An independent study undertaken at 
Aim-listed diamond development company Stellar Diamondsô 100%-owned 
Tongo kimberlite Dyke-1 project, in Sierra Leone, has shown attractive 
economics for concurrent surface open pit mining and underground mine 
development, the company announced on Wednesday. 

Stellar CE Karl Smithson said the possibility of generating early cash flow 
from surface mining at Tongo Dyke-1 in conjunction with underground mine 
development was a ñvery attractive financial optionò. 
ñUsing a grade of 120 carats per hundred tonnes (cpht) and [a] diamond value 
of $270/ct in the financial model, generates a net present value (NPV) of $75-
million for Dyke-1,ò he said. 
This represented a 42% increase on the projectôs previous NPV of $53-million, 
translating into a pretax internal rate of return of 55%. 

Further, Smithson noted that if the projectôs recently increased diamond grade of 
165 cpht was applied in the financial model, while maintaining the $270/ct modelled 
value, the projectôs NPV estimate was almost doubled to $146-million. 
ñThe directors believe the NPV compared to the company's current market 
capitalisation provides significant potential value upside,ò Smithson said. 
The study further found potential for 120 000 ct to be mined from the projectôs 
open pit during the first three years of mine life, with more than one-million 
carats expected from the total 16-year life-of-mine. 
The capital expenditure to develop the mine was estimated at $16-million. 
"Having recently started trial mining at our Baoulé project, in Guinea, to generate 
cash flow before the end of 2014, we are delighted that we believe we have also 
found a route to early cash flow for Tongo and believe we are demonstrating our 
ability to deliver optimum value from our projects,ò he concluded. 

At http://www.miningweekly.com/article/study-shows-economic-benefit-of-concurrent-openpit-mining-underground-

development-at-tongo-2014-12-03  

 

Mineral  Evolution  

At a Christmas party on December 6, 2006, Harold Morowitz asked a simple 
question: "Were there clay minerals in the Archean?" It's a simple question, 
with important implications for origin-of-life models that depend on clays. But 

the answer is not at all obvious. A year later I've developed a manuscript with 
Dominic Papineau (CIW), Wouter Bleeker (Geological Survey of Canada), 
Robert Downs (University of Arizona), John Ferry (Johns Hopkins), Tim 
McCoy (Smithsonian), Dimitri Sverjensky (Johns Hopkins), and Hexiong Yang 

http://discovermagazine.com/2014/nov/21-searching-for-the-human-age
http://www.sciencedaily.com/releases/2014/12/141201161123.htm?utm_source=feedburner&utm_medium=email&utm_campaign=Feed%3A+sciencedaily%2Fearth_climate+%28Earth+%26+Climate+News+--+ScienceDaily%29
http://www.sciencedaily.com/releases/2014/12/141201161123.htm?utm_source=feedburner&utm_medium=email&utm_campaign=Feed%3A+sciencedaily%2Fearth_climate+%28Earth+%26+Climate+News+--+ScienceDaily%29
http://www.miningweekly.com/author.php?u_id=1029
http://www.miningweekly.com/article/study-shows-economic-benefit-of-concurrent-openpit-mining-underground-development-at-tongo-2014-12-03
http://www.miningweekly.com/article/study-shows-economic-benefit-of-concurrent-openpit-mining-underground-development-at-tongo-2014-12-03
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(University of Arizona) on the subject, which essentially reframes the science 
of mineralogy. The paper has now been published in American Mineralogist 
(v.93, pp.1693-1720, 2008). Here is an abstract of the idea. 

The mineralogy of terrestrial planets and moons evolves as a consequence of 
selective physical, chemical and biological processes. In a stellar nebula prior 
to planetary accretion, unaltered chondritic material with approximately 60 
different refractory minerals represents the starting point of mineral evolution. 
Subsequent aqueous and thermal alteration of chondrites, asteroidal accretion 
and differentiation, and the consequent formation of achondrites results in a 
mineralogical repertoire limited to the approximately 250 minerals now found 
in unweathered lunar and meteorite samples. 
Following planetary accretion and differentiation, the mineral evolution of a 
terrestrial planet depends initially on a sequence of geochemical and 
petrologic processes, which depend principally on the size and volatile content 
of the body. These processes may include volcanism and degassing, 
fractional crystallization, crystal settling, assimilation reactions, regional and 
contact metamorphism, plate tectonics and associated large-scale fluid-rock 
interactions. In addition to the familiar igneous lithologies of Bowenôs reaction 
series, these processes may result in the formation of pegmatites, 
hydrothermal ore deposits, metamorphic terrains, evaporites, and zones of 
surface weathering. According to some origin-of-life scenarios, a planet must 
progress through at least some of these stages of chemical processing as a 
prerequisite for life. 

Biological processes began to affect Earthôs surface mineralogy by the 
Paleoarchean (~3.8 Ga), when large-scale surface mineral deposits, including 
carbonate and banded iron formations, were precipitated under the influences 
of changing atmospheric and ocean chemistry. The Paleoproterozoic ñgreat 
oxidation eventò (2.2 to 2.0 Ga), when atmospheric oxygen may have risen to 
>1% of modern levels, and the Neoproterozoic increase in atmospheric 
oxygen following several major glaciation events, gave rise to multicellular life 
and skeletal biomineralization and irreversibly transformed Earthôs surface 
mineralogy.Sequential stages of mineral evolution arise from three primary 
mechanisms: (1) the progressive separation and concentration of the 
elements from their original relatively uniform distribution in the presolar 
nebula; (2) the increase in range of intensive variables such as pressure, 
temperature, and the activities of H2O, CO2 and O2; and (3) the generation of 
far-from-equilibrium conditions by living systems. The sequential evolution of 
Earthôs mineralogy from chondritic simplicity to Phanerozoic complexity 
introduces the dimension of geologic time to mineralogy and thus provides a 
dynamic alternate approach to framing, and to teaching, the mineral sciences. 

The general principles observed for the emergence of mineralogical complexity 
on Earth apply equally to any differentiated asteroid, moon or terrestrial planet. 

In every instance mineral evolution will occur in a progression of stages as a 
result of local, regional and global selective processes. The degree to which a 
body will advance in mineralogical complexity beyond the relatively simple 
achondrite stage is dictated by the nature and intensity of subsequent cycling 
(and hence repeated separation and concentration of elements). Consequently, 
a planetôs surface mineralogy will directly reflect the extent to which cyclic 
processes have affected the bodyôs history. Accordingly, remote observations of 
the mineralogy of other moons and planets may provide crucial evidence for 
biological influences beyond Earth. 

While an exact division of geological history into stages of mineral evolution is 
somewhat arbitrary, we propose that Earth's mineral evolution can be divided 
into at least ten stages, each of which increased the mineral diversity of the 
planet: 

Stage 1. Chondrites (>4.56 Ga): the most primitive meteorites are also the 
simplest mineralogically, with only about 60 different primary minerals. 

Stage 2. Asteroidal differentiation and achondrites (>4.55 Ga): Asteroidal 
melting produced metallic cores and rocky mantles. 

Stage 3. Igneous rock evolution (4.55 to 4.0 Ga): Processes of volcanism and 
igneous rock differentiation. 

Stage 4. Granitoid formation (4.0 to 3.5 Ga): Remelting of basalt and 
sedimentary deposits produced sequences of granitoid rocks. 

Stage 5. Plate tectonics (>>3.0 Ga): Subduction resulted in large-scale 
reworking of crustal material. 

Stage 6. Anoxic biological world (3.9-2.5 Ga): Precipitation of banded iron 
formations, carbonates and other massive deposits. 

Stage 7. Great oxidation event (2.5 to 1.9 Ga): The flowering of photosynthetic 
microorganisms led to a dramatic rise in atmospheric oxygen, and associated 
formation of a host of oxidized, weathered minerals. 

Stage 8. Intermediate ocean (1.9 to 1.0 Ga): At ~1.85 Ga the production of 
banded iron formations ceased relatively abruptly, signaling a significant 
change in ocean chemistry likely driven by microbial activity. This gradual 
change to an ñintermediate oceanò appears to have resulted from increased 
microbial sulfide reduction and surface oxidation. 

Stage 9. Snowball Earth (1.0 to 0.57 Ga): Multiple lines of evidence indicate 
that Earth experienced dramatic fluctuations in climate and atmospheric 
composition between about 1.0 and 0.57 Ga, with at least two (and possibly 
as many as four) snowball Earth events between about 0.75 and 0.57 Ga. 

Stage 10. Phanerozoic Era (0.57 to present): By the beginning of the 
Phanerozoic Eon (0.57 Ga) biology came to dominate the mineralogical 
diversification of Earthôs surface. 

More at http://hazen.gl.ciw.edu/research/mineral-evolution 

 

Iron-ore price nears 5-year low 

10th December 2014 By: Reuters 

SINGAPORE ï Iron-ore dropped to near its lowest level in more than five 
years, reflecting sustained pressure from a supply glut and slower Chinese 
steel demand, with banking and financial services group Citigroup seeing 
further weakness early next year. 

China's steel and iron-ore production was recovering after antipollution curbs 
imposed ahead of a global summit in Beijing early last month, Citigroup said. 

"However, more pain is expected in January, February, and beyond. 
Underlying Chinese steel demand is expected to once again weaken and the 
annual steelrestock should be smaller than normal," Citigroup analyst Ivan 
Szpakowski said in a note to clients. 

"Domestic iron-ore mines have yet to fully accept lower prices though, with 
production likely to fall further and accumulated ore inventories should draw." 

Benchmark 62%-grade iron-ore for immediate delivery to China's Tianjin port 
dropped 0.4% to $69.40/t on Tuesday, according to The Steel Index. 

The price of the steelmaking commodity had fallen 48% this year, hitting $68 
on November 26, its lowest since June 2009. 

Citigroup last month said it expected iron-ore to drop below $60 in 2015 owing 
to renewed supply growth and further weakness in demand. 

Production from China's large steel mills reached 1.71-million tons on 
November 21, up 4.3% from the previous ten-day period, data from the China 
Iron and Steel Association (CISA) showed on Tuesday. 

Output at the big mills fell nearly 6% in late October, with industrial facilities 
surrounding Beijing ordered to curb production and later to shut temporarily 
for the Asia-Pacific Economic Cooperation (APEC) meeting in early 
November. 

China's implied domestic steel demand shrank 12% year-on-year in 
November after dropping 1.7% in October, Citigroup said, citing CISA and 
trade data and inventory at mills and traders. 

"This can be partly explained by the massive curtailments of the economic 
activity in six northern provinces around the APEC meetings and the 
subsequent pollution control measures, but the extent of the implied decline is 
nonetheless surprising," Szpakowski said. 

Steel demand was expected to weaken early next year owing to tight credit 
conditions and softening manufacturing exports," he said. 

"We also do not expect strong government stimulus, believing that recent 
actions have been moderate stabilising measures." 

At http://www.miningweekly.com/article/iron-ore-price-nears-5-year-low-2014-12-10  
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Full scale of plastic in the world's oceans revealed for first time 

 
Oliver Milman. Wednesday 10 December 2014 

Over five trillion pieces of plastic are floating in our oceans says most 
comprehensive study to date on plastic pollution around the world 

More than five trillion pieces of plastic, collectively weighing nearly 269,000 
tonnes, are floating in the worldôs oceans, causing damage throughout the 
food chain, new research has found. 

Data collected by scientists from the US, France, Chile, Australia and New 
Zealand suggests a minimum of 5.25tn plastic particles in the oceans, most of 
them ñmicro plasticsò measuring less than 5mm. 

The volume of plastic pieces, largely deriving from products such as food and drink 
packaging and clothing, was calculated from data taken from 24 expeditions over 
a six-year period to 2013. The research, published in the journal PLOS One, is the 
first study to look at plastics of all sizes in the worldôs oceans. 

Large pieces of plastic can strangle animals such as seals, while smaller pieces 
are ingested by fish and then fed up the food chain, all the way to humans. 

This is problematic due to the chemicals contained within plastics, as well as 
the pollutants that plastic attract once they are in the marine environment. 

ñWe saw turtles that ate plastic bags and fish that ingested fishing lines,ò said 
Julia Reisser, a researcher based at the University of Western Australia. ñBut 
there are also chemical impacts. When plastic gets into the water it acts like a 
magnet for oily pollutants. 

ñBigger fish eat the little fish and then they end up on our plates. Itôs hard to tell how 
much pollution is being ingested but certainly plastics are providing some of it.ò 

The researchers collected small plastic fragments in nets, while larger pieces 
were observed from boats. The northern and southern sections of the Pacific 
and Atlantic oceans were surveyed, as well as the Indian ocean, the coast of 
Australia and the Bay of Bengal. 

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

While spread out around the globe, much of this rubbish accumulates in five large 
ocean gyres, which are circular currents that churn up plastics in a set area. Each 
of the major oceans have plastic-filled gyres, including the well-known ógreat Pacific 
garbage patchô that covers an area roughly equivalent to Texas. 

Reisser said traversing the large rubbish-strewn gyres in a boat was like 
sailing through ñplastic soup.ò 

ñYou put a net through it for half an hour and thereôs more plastic than marine 
life there,ò she said. ñItôs hard to visualise the sheer amount, but the weight of 
it is more than the entire biomass of humans. Itôs quite an alarming problem 
thatôs likely to get worse.ò 

The research found that the gyres themselves are likely to contribute to the 
problem, acting as ñshreddersò to the plastic before dispersing it. 

ñOur findings show that the garbage patches in the middle of the five 
subtropical gyres are not the final resting places for the worldôs floating plastic 
trash,ò said Marcus Eriksen, another of the reportôs co-authors. ñThe endgame 
for micro-plastic is interactions with entire ocean ecosystems.ò 

The research, the first of its kind to pull together data on floating plastic from around 
the world, will be used to chart future trends in the amount of debris in the oceans. 

More at http://www.theguardian.com/environment/2014/dec/10/full-scale-plastic-worlds-oceans-revealed-first-

time-pollution  

 

Trinidad's Pitch Lake 

2014.12.15.  

The Pitch Lake is the largest 
natural deposit of asphalt in 
the world, located at La Brea 
in southwest Trinidad, within 
the Siparia Regional 
Corporation. The lake covers 
about 40 ha and is reported to 
be 75 m deep. 

The origin of Pitch Lake is 
related to deep faults in 

connection with subduction under the Caribbean Plate related to Barbados 
Arc. The lake has not been studied extensively, but it is believed that the lake 
is at the intersection of two faults, which allows oil from a deep deposit to be 
forced up. The lighter elements in the oil evaporate under the hot tropical sun, 
leaving behind the heavier asphalt. Bacterial action on the asphalt at low 

pressures creates petroleum in asphalt. The researchers indicated that 
extremophiles inhabited the asphalt lake in populations ranging between 106 
to 107 cells/gram. Pitch Lake is one of several natural asphalt lakes in the 
world. The La Brea Tar Pits (Los Angeles), McKittrick Tar Pits (McKittrick) and 
Carpinteria Tar Pits (Carpinteria) are all in the US state of California. Lake 
Guanoco is in the Republic of Venezuela. 

A Caribbean lake of liquid asphalt that makes a comfortable home for a unique 
mix of microorganisms may provide clues to how life could survive in 
hydrocarbon lakes on Saturnôs moon Titan. 

Titan is the only body in the solar system other than Earth that sports liquid 
lakes, clouds and rain, a feature that has drawn interest from scientists hunting 
for alien life. But instead of water, Saturnôs largest moon is awash in liquid 
methane and ethane ð molecules similar to the tar that paves terrestrial 
streets. 

The above story is based on materials provided by Wikipedia .  

At http://www.geologyin.com/2014/12/trinidads-pitch-lake.html 
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Scientists observe the Earth grow a new layer under an Icelandic volcano 

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 Bárðarbunga volcanic 
system Iceland in 2014. 

Credit: Thórdís Högnadóttir, 
University of Iceland 

2014.12.15 

New research into an 
Icelandic eruption has shed light on how the Earth's crust forms, according to 
a paper published today in Nature. 

When the Bárðarbunga volcano, which is buried beneath Iceland's Vatnajökull 
ice cap, reawakened in August 2014, scientists had a rare opportunity to 
monitor how the magma flowed through cracks in the rock away from the 
volcano. The molten rock forms vertical sheet-like features known as dykes, 
which force the surrounding rock apart. 

Study co-author Professor Andy Hooper from the Centre for Observation and 
Modelling of Earthquakes, volcanoes and Tectonics (COMET) at the 
University of Leeds explained: "New crust forms where two tectonic plates are 
moving away from each other. Mostly this happens beneath the oceans, 
where it is difficult to observe. 

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

Although it has a long history of eruptions, Bárðarbunga has been increasingly 
restless since 2005. There was a particularly dynamic period in August and 
September this year, when more than 22,000 earthquakes were recorded in 
or around the volcano in just four weeks, due to stress being released as 
magma forced its way through the rock. 

Using GPS and satellite measurements, the team were able to track the path 
of the magma for over 45km before it reached a point where it began to erupt, 
and continues to do so to this day. The rate of dyke propagation was variable 
and slowed as the magma reached natural barriers, which were overcome by 
the build-up of pressure, creating a new segment. 

The dyke grows in segments, breaking through from one to the next by the 
build up of pressure. This explains how focused upwelling of magma under 
central volcanoes is effectively redistributed over large distances to create 
new upper crust at divergent plate boundaries, the authors conclude. 

As well as the dyke, the team found 'ice cauldrons' - shallow depressions in 
the ice with circular crevasses, where the base of the glacier had been melted 
by magma. In addition, radar measurements showed that the ice inside 
Bárðarbunga's crater had sunk by 16m, as the volcano floor collapsed. 

More at http://phys.org/news/2014-12-scientists-earth-layer-icelandic-volcano.html  

 

Oil in the Arctic ï Who dares, wins. 

 

With an increasing demand for oil and decreasing sea ice, the Arctic is looking 
like the new frontier for oil and gas exploration. Environmentalists have long 
sought to prevent companies from accessing this area of pristine wilderness, 
but are they fighting a losing battle? 

For a long time oil companies didnôt even consider offshore exploration within 
the Arctic ï they had enough trouble as it was extracting oil on onshore Alaska 
and its not just risk that increases when you venture offshore. Drilling wells 
within Arctic waters would bring very high costs but the rewards are postulated 
to be even bigger. It has been predicted by the USGS (United States 
Geological Survey) that the Arctic region holds 30% of the worldôs 
undiscovered gas and 13% of the worldôs undiscovered oil. On the 27th 
September 2014, Russian national oil firm Rosneft and American firm Exxon 
Mobil struck oil with an exploration well in offshore Russia and predicted the 
discovery to be on the scale of 1 billion barrels of oil. However, their 
exploration is currently stalled as US sanctions have prevented any American 
firms from operating on Russiaôs Arctic offshore. 

That brings us to another important point; who owns the Arctic? It had 
previously been thought the Arctic was nothing more than a frozen wilderness 
and countries hadn't bothered to claim the region for their own. Today is a 
completely different story as there are five countries with legitimate claims to 

portions of the Arctic: Russia, Canada, US (through Alaska), Denmark 
(through the state of Greenland) and Norway. Currently international laws 
state that a country owns the seabed up to 200 nautical miles beyond itôs 
countries continental shelf. Russia, Canada and Denmark have all bid to 
extend their reach into the Arctic to try and lay claim to the resources that lie 
there. In fact, on the 15th December Denmark launched an official claim to the 
North Pole, but considering Russia had placed a flag on the Arctic seabed in 
2007, this is nothing new. Norway are yet to make a claim to the Artic under 
the UN Convention on the Law Of the Sea (UNCLOS) and America has faced 
a setback as it is not a party to UNCLOS and therefore canôt submit any 
evidence to back up its claim. 

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

While there always will be attempts made to explore the Arctic, and while the 
day may come when oil companies operate in these waters it looks like that 
day could be some way into the future as oil companies are still not prepared 
for the challenges ahead. 

- Watson 

References: 
http://news.nationalgeographic.com/news/energy/2014/04/140404-coast-guard-blames-shell-in-
kulluk-rig-accident/ 
http://www.telegraph.co.uk/finance/newsbysector/energy/11080635/Arctic-drilling-is-inevitable-if-
we-dont-find-oil-in-the-ice-then-Russia-will.html 
http://www.bloomberg.com/news/2014-09-27/rosneft-says-exxon-arctic-well-strikes-oil.html 
http://www.ft.com/cms/s/0/b7e66b1c-8442-11e4-8cc5-00144feabdc0.html 

Further reading: 
http://www.wilsoncenter.org/sites/default/files/Artic%20Report_F2.pdf 

Image Credit: Gazprom, 
http://www.gazprom.com/press/news/2013/december/article181251/ 

The Times 

At FB of The Earth Story 
https://www.facebook.com/TheEarthStory/photos/pcb.796406820420364/796406497087063/?t
ype=1&theater  
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Strange Rock from Russia Contains 30,000 Diamonds 

by Becky Oskin, Senior Writer | December 16, 2014 

SAN FRANCISCO ð Here's the perfect Christmas gift for the person who has 
everything: A red and green rock, ornament-sized, stuffed with 30,000 teeny-tiny 
diamonds. 
The sparkly chunk was pulled from Russia's huge Udachnaya diamond mine 
and donated to science (the diamonds' tiny size means they're worthless as 
gems). It was a lucky break for researchers, because the diamond-rich rock is 
a rare find in many ways, scientists reported Monday (Dec. 15) at the 
American Geophysical Union's annual meeting. 

"The exciting thing for me is there are 30,000 itty-bitty, perfect octahedrons, and not 
one big diamond," said Larry Taylor, a geologist at the University of Tennessee, 
Knoxville, who presented the findings. "It's like they formed instantaneously." 

The concentration of diamonds in the rock is millions of times greater than that in 
typical diamond ore, which averages 1 to 6 carats per ton, Taylor said. A carat is a 
unit of weight (not size), and is roughly equal to one-fifth of a gram, or 0.007 ounces.  

The astonishing amount of diamonds, and the rock's unusual Christmas coloring, 
will provide important clues to Earth's geologic history as well as the origin of these 
prized gemstones, Taylor said. "The associations of minerals will tell us something 
about the genesis of this rock, which is a strange one indeed," he said. 

Although diamonds have been desired for centuries, and are now understood 
well enough to be recreated in a lab, their natural origins are still a mystery. 

"The [chemical] reactions in which diamonds occur still remain an enigma," 
Taylor told Live Science. 

Scientists think diamonds are born deep below Earth's surface, in the layer 
between the crust and core called the mantle. Explosive volcanic eruptions then 
carry hunks of diamond-rich mantle to the surface. However, most mantle rocks 
disintegrate during the trip, leaving only loose crystals at the surface. The 
Udachnaya rock is one of the rare nuggets that survived the rocketing ride.  

Taylor works with researchers at the Russian Academy of Sciences to study 

Udachnaya diamonds. The scientists first probed the entire rock with an 
industrial X-ray tomography scanner, which is similar to a medical CT scanner 
but capable of higher X-ray intensities. Different minerals glow in different 
colors in the X-ray images, with diamonds appearing black. 

The thousands upon thousands of diamonds in the rock cluster together in a 
tight band. The clear crystals are just 0.04 inches (1 millimeter) tall and are 
octahedral, meaning they are shaped like two pyramids that are glued together 
at the base. The rest of the rock is speckled with larger crystals of red garnet, 
and green olivine and pyroxene. Minerals called sulfides round out the mix. A 
3D model built from the X-rays revealed the diamonds formed after the garnet, 
olivine and pyroxene minerals. 

Exotic materials captured inside diamonds, in tiny capsules called 
inclusions, can also provide hints as to how they were made. The 
researchers beamed electrons into the inclusions to identify the chemicals 
trapped inside. The chemicals included carbonate, a common mineral in 
limestone and seashells, as well as garnet. 

Altogether, the findings suggest the diamonds crystallized from fluids that 
escaped from subducted oceanic crust, likely composed of a dense rock called 
peridotite, Taylor reported Monday. Subduction is when one of Earth's tectonic 
plates crumples under another plate. The results will be published in a special 
issue of Russian Geology and Geophysics next month (January 2015), Taylor 
said. 

The unusual chemistry would represent a rare case among diamonds, said 
Sami Mikhail, a researcher at the Carnegie Institution for Science in 
Washington, D.C., who was not involved in the study. However, Mikhail 
offered another explanation for the unusual chemistry. "[The source] could be 
just a really, really old formation that's been down in the mantle for a long 
time," he said. 

At http://www.livescience.com/49154-diamond-rich-rock-russia.html  

 

Other stories!!!! 

-  Earth's center is 1,000 degrees hotter than previously thought. http://www.geologyin.com/2014/11/earths-center-is-1000-degrees-hotter.html  

-  Mysterious volcanic eruption of 1808 described. 2014.09.19. http://www.geologypage.com/2014/09/mysterious-volcanic-eruption-of-1808.html#ixzz3KM8raIKF 

-  Losing air: Barrage of small impacts likely erased much of the Earthõs primordial atmosphere. December 2, 2014. 

http://www.sciencedaily.com/releases/2014/12/141202132359.htm?utm_source=feedburner&utm_medium=email&utm_campaign=Feed%3A+sciencedaily%2Fearth_climate+%28Earth+%26+Climate+News+--+ScienceDaily%29 

-  Secret platinum stocks declining ð World Platinum Investment Council. 3rd December 2014, By: Martin Creamer. http://www.miningweekly.com/article/secret-platinum-stocks-declining-world-platinum-

investment-council-2014-12-03 

-  Protect the world'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_campaign=Feed%3A+sciencedaily%2Fearth_climate+%28Earth+%26+Climate+News+--+ScienceDaily%29 

-  Wetlands more vulnerable to invasives as climate changes. December 9, 2014. Duke University, 

http://www.sciencedaily.com/releases/2014/12/141209133730.htm?utm_source=feedburner&utm_medium=email&utm_campaign=Feed%3A+sciencedaily%2Fearth_climate+%28Earth+%26+Climate+News+--+ScienceDaily%29  
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Star Trek-like invisible shield found thousands of miles above Earth 

2014.11.26. 

A team led by the University of Colorado Boulder has discovered an invisible shield 
some 7,200 miles above Earth that blocks so-called "killer electrons," which whip 
around the planet at near-light speed and have been known to threaten astronauts, 
fry satellites and degrade space systems during intense solar storms. 

The barrier to the particle motion was discovered in the Van Allen radiation 
belts, two doughnut-shaped rings above Earth that are filled with high-energy 
electrons and protons, said Distinguished Professor Daniel Baker, director of 
CU-Boulder's Laboratory for Atmospheric and Space Physics (LASP). Held in 
place by Earth's magnetic field, the Van Allen radiation belts periodically swell 
and shrink in response to incoming energy disturbances from the sun. 

As the first significant discovery of the space age, the Van Allen radiation belts 
were detected in 1958 by Professor James Van Allen and his team at the 
University of Iowa and were found to be comprised of an inner and outer belt 
extending up to 25,000 miles above Earth's surface. In 2013, Bakerðwho 
received his doctorate under Van Allenðled a team that used the twin Van 
Allen Probes launched by NASA in 2012 to discover a third, transient "storage 

ring" between the inner and outer Van Allen radiation belts that seems 

to come and go with the intensity of space weather. 

The latest mystery revolves around an "extremely sharp" boundary at the inner 
edge of the outer belt at roughly 7,200 miles in altitude that appears to block 
the ultrafast electrons from breeching the shield and moving deeper towards 
Earth's atmosphere. 

"It's almost like theses electrons are running into a glass wall in space," said Baker, 
the study's lead author. "Somewhat like the shields created by force fields on Star 
Trek that were used to repel alien weapons, we are seeing an invisible shield 
blocking these electrons. It's an extremely puzzling phenomenon." 

A paper on the subject was published in the Nov. 27 issue of Nature. 

The team originally thought the highly charged electrons, which are looping 
around Earth at more than 100,000 miles per second, would slowly drift 
downward into the upper atmosphere and gradually be wiped out by interactions 
with air molecules. But the impenetrable barrier seen by the twin Van Allen belt 
spacecraft stops the electrons before they get that far, said Baker. 

More at http://phys.org/news/2014-11-star-trek-like-invisible-shield-thousands.html  
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Earth 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). 

November 14, 2014.  

The intensive exploration of Mars is yielding a large amount of data about its 
properties and its past. However, two great enigmas are yet to be explained: 
what caused this planet to be different from planet Earth? Is there or has there 
been any biological activity on the Red Planet? Particularly revealing is the 
comparative study of both planets. 

From a distance, the Earth and Mars show some striking differences. In the first 
case, the prevailing colors are white and blue, corresponding to clouds and the 
oceans, and the brown shades of the continents. Thus, the existence of water in 
its various states (solid in the polar icecaps, liquid in the oceans and seas, and 
gaseous in the atmosphere) is evident. And the presence of water almost 
immediately suggests the existence of life. In fact, even from orbiting satellites it 
is possible to notice the planetôs intense biological activity, as is the case of the 
Antarctic sea ice or the seasonal change of the forest lands. 

Mars is quite different. Various shades of orange, caused by iron oxide, prevail 
on its surface. Depending on the season and the position relative to the Earth, 
a pole can be visible, although on this occasion the white color essentially 
denotes dry ice (solid carbon dioxide). However, several studies conducted in 
recent years have made it clear that there is water on Mars and that the 
dynamics of this compound is quite complex. 

Mars has a thin atmosphere consisting essentially of carbon dioxide (95.32%), 
nitrogen (2.7%), argon (1.4 %) and traces of oxygen (0.13%). By contrast, the 
Earthôs atmosphere consists essentially of nitrogen (78.1 %), oxygen (20.94%), 
argon (0.93%) and a variable amount of carbon dioxide (around 0.035%, and 
increasing quickly). The average temperatures vary greatly: -55 degrees Celsius 
(ºC) in the case of Mars, with lows of around -133 ºC and highs of some +27 ºC; 
and an average of around +15 ºC in the case of the Earth, with lows of -89.4 ºC (in 
Vostok, the Antarctica, although temperatures of -93.2 ºC have been recorded 
recently nearby, in measurements taken by a satellite) and highs of +58 ºC or +56.7 
ºC (in El Azizza, in Libya, or in Furnace Creek, in the U.S.). However, the Earthôs 
average temperature is affected by the greenhouse effect caused by gases in the 
atmosphere, mainly carbon dioxide, water vapor, ozone (molecules of oxygen with 
three atoms, instead of the two of the oxygen we breathe) and methane. Otherwise, 
the average temperature would be about 33 ºC lower, around -18 ºC, and therefore 
the water would be in solid state in most parts of the planet. 

More at 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  

 

Can binary terrestrial planets exist? 

2014.12.03 

The possible existence of Earth-like binary planets 
is being described today at the American 
Astronomical Society's Division for Planetary 
Sciences meeting in Tucson, AZ. Two bodies, each 
of mass similar to Earth, can form a closely orbiting 
pair under certain conditions present during the 
formation of planetary systems. This theoretical 

proposal is completely unlike the Earth-Moon system or Pluto-Charon, where the 
two bodies are very different in mass, and arises in some "kissing" collisions where 
two similar mass bodies encounter each other and become a bound system 
because of the energy lost in the strong tides raised on each other in the encounter. 
The resulting binary can then persist for billions of years provided it forms well away 
from the central star, at half an astronomical unit (the distance between the Earth 
and Sun) or more. This work was presented by undergraduate Keegan Ryan, 
graduate student Miki Nakajima, and Dr. David Stevenson of the California Institute 
of Technology in Pasadena, CA. The result does not contradict existing data for 
planets around other stars but suggests that future data may uncover such 
systems. This is the first such study to examine the possibility of terrestrial binary 
planets. 

During the formation of terrestrial planets, large rocky bodies orbiting around 
a star occasionally get close enough to interact with one another. If two bodies 
collide head on or obliquely, then this interaction typically results in accretion 
where the two bodies merge to form a larger one, perhaps leaving behind a 
disk of debris from which a moon can form. This is the standard picture for 
how Earth got its moon and a possible explanation for Pluto's moon, Charon. 
If the two bodies collide in a grazing manner but at high velocity, then the two 
bodies "hit and run" and separate from one another once again, failing to form 
a bound pair. The research presented today searched for a middle groundð
a scenario in which the interaction results in two large bodes that do not merge 
but still remain locked in orbit. This configuration, termed a terrestrial binary  
planetary system, would necessarily evolve into a state where the two bodies 
are tidally locked (with orbital period being almost the same as day length for 

both planets) and with the centers of the two planets being separated by only 
three or so planet. 

There is a good reason to believe terrestrial binary planetary systems may be 
possible. In a grazing collision the angular momentum is too high to be contained 
within a single rotating body (it would fission) and if the bodies barely touch then 
they could retain their identity. However, it requires an encounter where the bodies 
are initially approaching each other at low enough velocity. 

To test for this possibility, a simulation technique called Smoothed Particle 
Hydrodynamics (SPH) was utilized. Smoothed Particle Hydrodynamics 
represents a body as a collection of tens of thousands of particles, and it has 
been used to study protoplanetary collisions as well as the giant impact 
hypothesis of the Moon's formation. 

Using SPH, collisions between two rocky Earth-sized bodies were simulated, 
with impact velocity and impact parameter (a measure of how head-on a 
collision is) being varied and the output observed. In the cases where the 
bodies underwent substantial collision, the scientists replicated previous 
results in which a binary system did not arise but a moon might form. 
However, by including interactions where the bodies are close enough to 
undergo a large tidal distortion, initial conditions were found that led to a 
terrestrial binary planetary system. 

Despite the specialized computer hardware used to speed up the calculations, 
each simulation still took up to a week to run. Much of this time was spent 
simulating two bodies approaching one another, a situation which could be 
easily solved analytically. Using SPH during these stretches was unnecessary 
and time consuming. To combat this, a novel method was introduced to the 
SPH code which dynamically switched between modeling methods, cutting 
simulation time down to as little as a day. 

With the simulation time long but manageable, the input space was mapped 
out. Some pairs of impact parameter and impact velocity led to accretion, 
some led to escape, and some even led to binary systems. Point by point the 
boundaries between these outcomes began to appear, eventually creating a 
map of the input space which would give rise to a binary system. 

More at http://phys.org/news/2014-12-binary-terrestrial-planets.html  

 

Young volcanos on the moon 

2014.11.26. Scientists have long thought the moonôs volcanos stopped erupting a 
billion years ago. But dotting the lunar landscape are some remarkably fresh 
volcanic features. 

Back in 1971, Apollo 15 astronauts orbiting the moon photographed 
something very odd. Researchers called it Ina, and it looked like the aftermath 
of a volcanic eruption. 

Thereôs nothing odd about volcanos on the moon, per se. Much of the moonôs 
ancient surface is covered with hardened lava. The main features of the man in 
the moon, in fact, are old basaltic flows deposited billions of years ago when the 
moon was wracked by violent eruptions. The strange thing about Ina was its age. 

Planetary scientists have long thought that lunar volcanism came to an end 
about a billion years ago, and little has changed since. Yet Ina looked 
remarkably fresh. For more than 30 years Ina remained a mystery. 

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
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Turns out, the mystery is bigger than anyone imagined. Using NASAôs Lunar 
Reconnaissance Orbiter, a team of researchers has found 70 landscapes 
similar to Ina. They call them irregular mare patches or IMPs for short. 

ñDiscovering new features on the lunar surface was thrilling!ò says Braden. 
ñWe looked at hundreds of high-resolution images, and when I found a new 
IMP it was always the highlight of my day.ò 

ñThe irregular mare patches look so different than more common lunar 
features like impact craters, impact melt, and highlands material,ò she says. 
ñThey really jump out at you.ò 

On the moon, it is possible to estimate the age of a landscape by counting its 
craters. The moon is pelted by a slow drizzle of meteoroids that pepper its 
surface with impact scars. 

The older a landscape, the more craters it contains. 

Some of the IMPs they found are very lightly cratered, suggesting that they 
are no more than 100 million years old. A hundred million years may sound 
like a long time, but in geological terms itôs just a blink of an eye. The volcanic 
craters LRO found may have been erupting during the Cretaceous period on 
Earthïthe heyday of dinosaurs. Some of the volcanic features may be even 
younger, 50 million years old, a time when mammals were replacing dinosaurs 
as dominant lifeforms. 

ñThis finding is the kind of science that is literally going to make geologists 

rewrite the textbooks about the Moon,ò says John Keller, LRO project scientist 
at the Goddard Space Flight Center. 

IMPs are too small to be seen from Earth, averaging less than a third of a mile 
(500 meters) across in their largest dimension. Thatôs why, other than Ina, they 
havenôt been found before. Nevertheless, they appear to be widespread 
around the nearside of the moon. 

ñNot only are the IMPs striking landscapes, but also they tell us something 
very important about the thermal evolution of the moon,ò says Mark Robinson 
of Arizona State University, the principal investigator for LROôs high resolution 
camera. ñThe interior of the moon is perhaps hotter than previously thought.ò 

ñWe know so little of the moon!ò he continues. ñThe moon is a large mysterious 
world in its own right, and its only three days away! I would love to land on an 
IMP and take the moonôs temperature first-hand using a heat probe.ò 

Some people think the moon looks dead, ñbut I never thought so,ò says 
Robinson, who wonôt rule out the possibility of future eruptions. ñTo me, it has 
always been an inviting place of magnificent beauty, a giant magnet in our sky 
drawing me towards it.ò 

Young volcanos have only turned up the heat on the Moonôs allure. Says 
Robinson é ñletôs go!ò 

Via NASA. At http://earthsky.org/space/video-young-volcanoes-on-the-

moon?utm_source=EarthSky+News&utm_campaign=49464496dd-
EarthSky_News&utm_medium=email&utm_term=0_c643945d79-49464496dd-393647361  

 

The first X-ray diffraction measurements on Mars 

2014.12.09. 

In 2012 the Mars Science Laboratory landed in the fascinating Gale crater. 
The Gale crater is of such great interest because of the 5.5 km high mountain 
of layered materials in the middle. This material tells an intricate story of the 
history of Mars, perhaps spanning much of the existence of this mysterious 
planet. 

Once positioned, the Curiosity rover began field studies on its drive toward Aeolis 
Mons (also unofficially known as Mount Sharp), the central peak within the crater. 
Curiosity has travelled more than 9.4 km so far and during its trip up the mountain, 
Curiosity has begun taking samples of the mountainôs lower slopes. 

CheMin is one of ten instruments on or inside Curiosity, all designed to provide 
detailed information on the rocks, soils and atmosphere. 

CheMin is actually a miniaturised X-ray diffraction/X-ray fluorescence 
(XRD/XRF) instrument, approximately the size of a shoebox, that uses 
transmission geometry with an energy-discriminating CCD detector to obtain 
unparalleled results in quite challenging conditions. 

Five samples have been analysed by CheMin so far, namely a soil sample, 
three samples drilled from mudstones and a sample drilled from a sandstone. 

Rietveld and full-pattern analysis of the XRD data have revealed a complex 
mineralogy, with contributions from parent igneous rocks, amorphous 
components and several minerals relating to aqueous alteration, for example 
clay minerals and hydrated sulphates. In addition to quantitative mineralogy, 
Rietveld refinements also provide unit-cell parameters for the major phases, 
which can be used to infer the chemical compositions of individual minerals 
and, by difference, the composition of the amorphous component. 
Coincidentally CheMinôs first XRD analysis on Mars coincided with the 100th 
anniversary of the discovery of XRD by von Laue. 

So far CheMin has returned excellent diffraction data comparable in many 
respects with data available on[powder diffraction pattern from Martian soil] 
Earth. It has managed this even though several aspects of the instrument, 
particularly its small size limit the quality of the XRD data. These limitations 
could, however, be improved through modification of the instrument geometry. 
One of the most significant issues limiting remote operation is the requirement 
for powder XRD of a finely powdered sample. CheMin largely surmounts this 
difficulty through the use of its unique sample vibration device. 

More at http://www.geologypage.com/2014/12/the-first-x-ray-diffraction.html#ixzz3LPJgYaJK  
 

Traces of Martian biological activity could be locked inside a meteorite 

December 2, 2014. Ecole Polytechnique Fédérale de Lausanne 

Did Mars ever have life? Does it still? A meteorite from Mars has reignited the 
old debate. An international team that includes scientists from EPFL has 
published a paper in the scientific journal Meteoritics and Planetary Sciences, 
showing that martian life is more probable than previously thought. 

"So far, there is no other theory that we find more compelling," says Philippe 
Gillet, director of EPFL's Earth and Planetary Sciences Laboratory. He and his 
colleagues from China, Japan and Germany performed a detailed analysis of 
organic carbon traces from a Martian meteorite, and have concluded that they 
have a very probable biological origin. The scientists argue that carbon could 
have been deposited into the fissures of the rock when it was still on Mars by 
the infiltration of fluid that was rich in organic matter. 

Ejected from Mars after an asteroid crashed on its surface, the meteorite, 
named Tissint, fell on the Moroccan desert on July 18, 2011, in view of several 
eyewitnesses. Upon examination, the alien rock was found to have small 
fissures that were filled with carbon-containing matter. Several research teams 
have already shown that this component is organic in nature. But they are still 
debating where the carbon came from. 

Maybe biological, but not from our planet 

Chemical, microscopic and isotope analysis of the carbon material led the 
researchers to several possible explanations of its origin. They established 
characteristics that unequivocally excluded a terrestrial origin, and showed that the 
carbon content were deposited in the Tissint's fissures before it left Mars. 

The researchers challenged previously described views (Steele et al., 
Science, 2012) proposing that the carbon traces originated through the high-
temperature crystallization of magma. According to the new study, a more 
likely explanation is that liquids containing organic compounds of biological 
origin infiltrated Tissint's "mother" rock at low temperatures, near the Martian 
surface. 

These conclusions are supported by several intrinsic properties of the meteorite's 
carbon, e.g. its ratio of carbon-13 to carbon-12. This was found to be significantly 
lower than the ratio of carbon-13 in the CO2 of Mars's atmosphere, previously 
measured by the Phoenix and Curiosity rovers. Moreover, the difference between 
these ratios corresponds perfectly with what is observed on Earth between a piece 
of coal -- which is biological in origin -- and the carbon in the atmosphere. The 
researchers note that this organic matter could also have been brought to Mars 
when very primitive meteorites -- carbonated chondrites -- fell on it. However, they 
consider this scenario unlikely because such meteorites contain very low 
concentrations of organic matter. 

"Insisting on certainty is unwise, particularly on such a sensitive topic," warns Gillet. 
"I'm completely open to the possibility that other studies might contradict our 
findings. However, our conclusions are such that they will rekindle the debate as to 
the possible existence of biological activity on Mars -- at least in the past." 

Video: https://www.youtube.com/watch?v=EQ13qzzyX88 

At 
http://www.sciencedaily.com/releases/2014/12/141202120108.htm?utm_source=feedburner&utm_medium=email&
utm_campaign=Feed%3A+sciencedaily%2Fearth_climate+%28Earth+%26+Climate+News+--+ScienceDaily%29  
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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, seen when the 
universe was only 800 million years old, provides important insights into the 
earliest stages of galaxy formation during a period known as 'cosmic dawn,' 
when the universe was first bathed in starlight," said Richard Ellis of the 
California Institute of Technology. 

Astronomers using the combined power of the Atacama Large 
Millimeter/submillimeter Array (ALMA) telescope in Chile and NASA's Hubble 
and Spitzer space telescopes discovered a far-flung trio of primitive galaxies 
nestled inside an enormous blob of primordial gas nearly 13 billion light-years 
from Earth. It's possible the trio will eventually merge into a single galaxy 
similar to our own Milky Way. 

Researchers first detected this object, which appeared to be a giant bubble of 
hot, ionized gas, in 2009. Dubbed Himiko (after a legendary queen of ancient 
Japan), it is nearly 10 times larger than typical galaxies of that era and 
comparable in size to our own Milky Way. Subsequent infrared observations 
with NASA's Spitzer Space Telescope provided more clues about the object's 

mass, suggesting Himiko might represent a single galaxy, which would make 
it uncharacteristically massive for that period of the early universe. 

"The new observations revealed that, rather than a single galaxy, Himiko 
harbors three distinct, bright sources, whose intense star formation is heating 
and ionizing this giant cloud of gas," said Masami Ouchi, an associate 
professor at the University of Tokyo who led the international team of 
astronomers from Japan and the United States. 

Data from ALMA, Hubble and Spitzer also led astronomers to speculate that 
Himiko could be made up almost entirely of primordial gas, a mixture of the 
light elements hydrogen and helium, which were created in the Big Bang event 
that gave birth to our universe. If correct, this would be a landmark discovery 
signaling the detection of a primordial galaxy seen during its formation. 

The results were accepted for publication in the Astrophysical Journal. 

The Daily Galaxy via NASA/JPL. At http://www.dailygalaxy.com/my_weblog/2014/12/image-of-the-

day-trio-of-primordial-galaxies-at-the-dawn-of-the-universe.html#more  
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¶ Computers & Geosciences: http://www.sciencedirect.com/science/journal/00983004 

¶ Computers and Geotechnics: http://www.sciencedirect.com/science/journal/0266352X 

¶ Continental Shelf Research: http://www.sciencedirect.com/science/journal/02784343 

¶ Cretaceous Research: http://www.sciencedirect.com/science/journal/01956671 

¶ Crystals: http://www.mdpi.com/journal/crystals 

¶ Current Opinion in Environmental Sustainability: 

http://www.sciencedirect.com/science/journal/18773435 

¶ Current Science on-line: http://www.currentscience.ac.in/ 

¶ Deep Sea Research Part I: Oceanographic Research Papers: 
http://www.sciencedirect.com/science/journal/09670637 

¶ Deep Sea Research Part II: Topical Studies in Oceanography: 

http://www.sciencedirect.com/science/journal/09670645 

¶ Dendrochronologia: http://www.sciencedirect.com/science/journal/11257865 

¶ Directory of open access journals: 
http://www.doaj.org/doaj?func=abstract&id=171996&toc=y 

¶ Doklady Earth Sciences: http://www.maik.rssi.ru/cgi-

bin/journal.pl?name=earthsci&page=main 

¶ Dynamics of Atmospheres and Oceans: 

http://www.sciencedirect.com/science/journal/03770265 

¶ Earth and Planetary Science Letters: 
http://www.sciencedirect.com/science/journal/0012821X 

¶ Earth Science Frontiers: http://www.sciencedirect.com/science/journal/18725791 

¶ Earth Science Reviews: http://www.sciencedirect.com/science/journal/00128252 

¶ Earth System Science: India: http://www.ias.ac.in/jess/index_body.html 

¶ Earthõs Future: http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)2328-4277 

¶ Ecohydrology: http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1936-0592 

¶ Elementa: Science of the Anthropocene: http://www.elementascience.org/ 

¶ Elements: http://www.elementsmagazine.org/ 

¶ Energies: http://www.mdpi.com/journal/energies 

¶ Engineering Geology: http://www.sciencedirect.com/science/journal/00137952 

¶ Enseñanza de las ciencias de la tierra (Spanish): 

http://dialnet.unirioja.es/servlet/revista?codigo=1892 

¶ Environmental and Engineering Geoscience: http://eeg.geoscienceworld.org/ 

¶ EnvironmentalHealthPerspectives: http://ehp.niehs.nih.gov/ 

¶ ENVOLVERDE: Revista Digital de Meio Ambiente e Desenvolvimento 

(Portuguese): http://envolverde.com.br/ 

¶ Episodes: http://www.episodes.co.in/ 

¶ Estuarine, CoastalandShelfScience: 
http://www.sciencedirect.com/science/journal/02727714 

¶ EstudosGeologicos (Spanish): 

http://estudiosgeol.revistas.csic.es/index.php/estudiosgeol/issue/archive 

¶ European Journal of Mineralogy: http://eurjmin.geoscienceworld.org/ 

¶ Fuel Processing Technology: http://www.sciencedirect.com/science/journal/03783820 

¶ Fuel: http://www.sciencedirect.com/science/journal/00162361 

¶ Geo thermics: http://www.sciencedirect.com/science/journal/03756505 

¶ Geobios: http://www.sciencedirect.com/science/journal/00166995 

¶ GEOBRASIL (Portuguese): http://www.geobrasil.net/geobrasil.htm 

¶ Geochemistry, Geophysics, Gedosystems: 

http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1525-2027 

¶ Geochimica et Cosmochimica Acta: 

http://www.sciencedirect.com/science/journal/00167037 

¶ Geoderma: http://www.sciencedirect.com/science/journal/00167061 

¶ Geologica Acta: http://www.geologica-acta.com/ContentsAC.do 

¶ Geological Survey of Denmark and Greenland Bulletin: 
http://www.geus.dk/publications/bull/index-uk.htm 

¶ Geology (GSA): http://geology.gsapubs.org/ 

¶ Geomorphology: http://www.sciencedirect.com/science/journal/0169555X 

¶ Geophysical Journal Internationalhttp://gji.oxfordjournals.org/ 

¶ Geophysics (GSA): http://geophysics.geoscienceworld.org/ 

¶ Geoscience Australia AusGeo: 
http://www.ga.gov.au/ausgeonews/ausgeonews201309/ 

¶ Geoscience Data Journal: 
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)2049-6060 

¶ Geoscience Frontiers: http://www.sciencedirect.com/science/journal/16749871 

¶ Geosciencee-JournalsA t-A-Glance: http://www.univ-brest.fr/geosciences/e-

journals/iconography.html 

¶ Geosciences: http://www.mdpi.com/journal/geosciences 

¶ Geosphere: http://geosphere.geoscienceworld.org/ 

¶ Geotextiles and Geomembranes: 

http://www.sciencedirect.com/science/journal/02661144 

¶ Global and Planetary Change: 
http://www.sciencedirect.com/science/journal/09218181 

¶ Global Biogeochemical Cycles: 
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1944-9224 

¶ Global Journal of Environmental Sciences: 

http://www.globaljournalseries.com/index.php/gjes 

¶ Global Journal of Geological Sciences: 

http://www.globaljournalseries.com/index.php/gggs 

¶ Gondwana Research: http://www.sciencedirect.com/science/journal/1342937X 

¶ GSA Bulletinhttp://gsabulletin.gsapubs.org/ 

¶ GSA-Field Guides Book Reviews: http://fieldguides.gsapubs.org/ 

¶ GSA-Geological Society of America Bulletin: http://gsabulletin.gsapubs.org/ 

¶ GSA-Geology: http://geology.gsapubs.org/ 

¶ GSA-Geosphere: http://geosphere.gsapubs.org/ 

¶ GSA-Lithosphere: http://lithosphere.gsapubs.org/ 

¶ GSA-Memoirs: http://memoirs.gsapubs.org/ 

¶ GSA-Reviews in Engineering Geology: http://reg.gsapubs.org/ 

¶ GSA-Special Papers: http://specialpapers.gsapubs.org/ 

¶ Hydrometallurgy: http://www.sciencedirect.com/science/journal/0304386X 

¶ Icarus: http://www.sciencedirect.com/science/journal/00191035 

¶ International Council for Science (ICSU) Newsletter: http://www.icsu.org/news-

centre/insight 

¶ International Geosphere-Biosphere Programme (IGBP) E-bulletin: http://www.igbp.net/ 

¶ International Journal of Applied Earth Observation and Geoinformation: 
http://www.sciencedirect.com/science/journal/03032434 

¶ International Journal of Coal Geology: 
http://www.sciencedirect.com/science/journal/01665162 

¶ International Journal of Disaster Risk Reduction: 

http://www.sciencedirect.com/science/journal/22124209 

¶ International Journal of Greenhouse Gas Control: 

http://www.sciencedirect.com/science/journal/17505836 

¶ International Journal of Mineral Processing: 
http://www.sciencedirect.com/science/journal/03017516 

¶ International Journal of Mining Science and Technology: 
http://www.sciencedirect.com/science/journal/20952686 

¶ International Journal of Rock Mechanics and Mining Sciences: 

http://www.sciencedirect.com/science/journal/13651609 

¶ International Journal of Sediment Research: 

http://www.sciencedirect.com/science/journal/10016279 

¶ International Peat Journal: http://www.peatsociety.org/publications/international-
peat-journal 

¶ International Union of Geodesy and Geophysics (IUGG) E-Journals: 
http://www.iugg.org/publications/ejournals/ 

¶ Island Arc: http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1440-1738 

¶ ISPRS International Journal of Geo-Information: http://www.mdpi.com/journal/ijgi 

¶ ISPRS Journal of Photogrammetry and Remote Sensing: 
http://www.sciencedirect.com/science/journal/09242716 

¶ Journal for Nature Conservation: 

http://www.sciencedirect.com/science/journal/16171381 

¶ Journal of Advances in Modeling Earth Systems: 

http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1942-2466 

¶ Journal of Aerosol Science: http://www.sciencedirect.com/science/journal/00218502 

¶ Journal of African Earth Sciences: 
http://www.sciencedirect.com/science/journal/1464343X 

¶ Journal of Applied Geophysics: http://www.sciencedirect.com/science/journal/09269851 

¶ Journal of Arid Environments: http://www.sciencedirect.com/science/journal/01401963 

¶ Journal of Asian Earth Sciences: http://www.sciencedirect.com/science/journal/13679120 

¶ Journal of Atmospheric and Solar-Terrestrial Physics: 
http://www.sciencedirect.com/science/journal/13646826 

¶ Journal of Contaminant Hydrology: 
http://www.sciencedirect.com/science/journal/01697722 

¶ Journal of Environmental Quality: https: //www.agronomy.org/publications/jeq 

¶ Journal of Flood Risk Management: 
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1753-318X 

¶ Journal of Great Lakes Research: 
http://www.sciencedirect.com/science/journal/03801330 

¶ Journal of Hydrology: http://www.sciencedirect.com/science/journal/00221694 

¶ Journal of Integrated Coastal Management: 

http://www.aprh.pt/rgci/index_eng.html 

¶ Journal of Marine Systems: http://www.sciencedirect.com/science/journal/09247963 

¶ Journal of Meteorology and Climate Science: http://www.ajol.info/index.php/jmcs 

¶ Journal of Mining and Geology (Nigeria): http://www.ajol.info/index.php/jmg/index 
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¶ Journal of Natural Gas Science and Engineering: 

http://www.sciencedirect.com/science/journal/18755100 

¶ Journal of Paleontology (GSA): http://jpaleontol.geoscienceworld.org/ 

¶ Journal of Petroleum Geologyhttp://www.jpg.co.uk/ 

¶ Journal of Petroleum Science and Engineering: 

http://www.sciencedirect.com/science/journal/09204105 

¶ Journal of Rock Mechanics and Geotechnical Engineering: 
http://www.sciencedirect.com/science/journal/16747755 

¶ Journal of Sedimentary Research: http://jsedres.geoscienceworld.org/ 

¶ Journal of Soil and Water Conservationhttp://www.jswconline.org/ 

¶ Journal of South American Earth Sciences: 
http://www.sciencedirect.com/science/journal/08959811 

¶ Journal of Structural Geology-http://www.sciencedirect.com/science/journal/01918141 

¶ Journal of Terramechanics: http://www.sciencedirect.com/science/journal/00224898 

¶ Journal of the Geological Societyhttp://jgs.geoscienceworld.org/ 

¶ Journal of Unconventional Oil and Gas Resources: 

http://www.sciencedirect.com/science/journal/22133976 

¶ Journal of Volcanology and Geothermal Research: 
http://www.sciencedirect.com/science/journal/03770273 

¶ JournalofGeochemicalExploration: 
http://www.sciencedirect.com/science/journal/03756742 

¶ JournalofGeodynamics: http://www.sciencedirect.com/science/journal/02643707 

¶ JournalofGeographyandRegionalPlanning: 
http://www.academicjournals.org/JGRP/Archive.htm 

¶ Laboratório Nacional de Engenharia e Geologia (Portuguese): 
http://www.lneg.pt/iedt/unidades/16/paginas/26/30/38 

¶ Lithology and Mineral Resources: http://www.springerlink.com/content/106290/ 

¶ Lithos: http://www.sciencedirect.com/science/journal/00244937 

¶ Madagascar Conservation & Development: http://www.ajol.info/index.php/mcd 

¶ Marine and Petroleum Geology: http://www.sciencedirect.com/science/journal/02648172 

¶ Marine Chemistry: http://www.sciencedirect.com/science/journal/03044203 

¶ Marine Environmental Research: 

http://www.sciencedirect.com/science/journal/01411136 

¶ Marine Geology: http://www.sciencedirect.com/science/journal/00253227 

¶ Marine Micropaleontology: http://www.sciencedirect.com/science/journal/03778398 

¶ Marine Pollution Bulletin: http://www.sciencedirect.com/science/journal/0025326X 

¶ Mineral Research & Exploration Bulletin(Turkey): 

http://www.mta.gov.tr/v2.0/eng/all-bulletins.php?id=145#down 

¶ Mineralium Deposita: http://link.springer.com/journal/126 

¶ Minerals Engineering: http://www.sciencedirect.com/science/journal/08926875 

¶ Minerals: http://www.mdpi.com/journal/minerals 

¶ Mining Science and Technology (China): 
http://www.sciencedirect.com/science/journal/16745264 

¶ Mining Weekly: http://www.miningweekly.com/ 

¶ Monthly Notes of the Astronomical Society of Southern Africa: 

http://www.mnassa.org.za/ 

¶ Nature: http://www.nature.com/nature/index.html 

¶ NERC Open Research Archive: http://nora.nerc.ac.uk/ 

¶ New Scientist: http://www.sciencedirect.com/science/journal/02624079 

¶ New Zealand Journal of Geology & Geophysics: 
http://www.royalsociety.org.nz/publications/journals/nzjg 

¶ Ocean & Coastal Management: http://www.sciencedirect.com/science/journal/09645691 

¶ Ocean Modelling: http://www.sciencedirect.com/science/journal/14635003 

¶ Oil Geology in Geology & Geophysics: Africa-Offshore Magazine: 

http://www.offshore-mag.com/geology-geophysics/africa.html 

¶ Ore Geology Reviews: http://www.sciencedirect.com/science/journal/01691368 

¶ Organic Geochemistry: http://www.sciencedirect.com/science/journal/01466380 

¶ Palaeogeography, Palaeoclimatology, Palaeoecology: 

http://www.sciencedirect.com/science/journal/00310182 

¶ Palaeoworld: http://www.sciencedirect.com/science/journal/1871174X 

¶ Petroleum Exploration and Development: 
http://www.sciencedirect.com/science/journal/18763804 

¶ Petroleum Geoscience: http://pg.eage.org/publication/latestissue?p=3 

¶ Photogrammetria: http://www.sciencedirect.com/science/journal/00318663 

¶ Physics and Chemistry of the Earth, PartsA/B/C: 

http://www.sciencedirect.com/science/journal/14747065 

¶ Physics of the Earth and Planetary Interiors: 

http://www.sciencedirect.com/science/journal/00319201 

¶ Planetary and Space Science: http://www.sciencedirect.com/science/journal/00320633 

¶ PLOSONE: http://www.plosone.org/ 

¶ Polar Science: http://www.sciencedirect.com/science/journal/18739652 

¶ Precambrian Research: http://www.sciencedirect.com/science/journal/03019268 

¶ Procedia Earth and Planetary Science: 

http://www.sciencedirect.com/science/journal/18785220 

¶ Proceedings of the Geologists' Association: 

http://www.sciencedirect.com/science/journal/00167878 

¶ Proceedings of the National Academy of Sciences of the United States of 
America: http://www.pnas.org/ 

¶ Proceedings of the National Academy of Sciences of the USA: 
http://www.pnas.org/content/current 

¶ ProGEO ð The European Association for the Conservation of the Geological 

Heritage: http://www.progeo.se/ 

¶ Progress in Oceanography: http://www.sciencedirect.com/science/journal/00796611 

¶ Progress in Physical Geography: http://ppg.sagepub.com/ 

¶ Quarterly Journal of Engineering Geology and Hydrogeology: 

http://qjegh.geoscienceworld.org/ 

¶ Quarterly Journal of Engineering Geology and Hydrogeology: 

http://qjegh.geoscienceworld.org/ 

¶ Quaternary Geochronology: http://www.sciencedirect.com/science/journal/18711014 

¶ Quaternary International: http://www.sciencedirect.com/science/journal/10406182 

¶ Quaternary Research: http://www.sciencedirect.com/science/journal/00335894 

¶ Quaternary Science Reviews: http://www.sciencedirect.com/science/journal/02773791 

¶ Remote Sensing of Environment: 
http://www.sciencedirect.com/science/journal/00344257 

¶ Remote Sensing: http://www.mdpi.com/journal/remotesensing 

¶ Resources Policy: http://www.sciencedirect.com/science/journal/03014207 

¶ Review of Palaeobotany and Palynology: 
http://www.sciencedirect.com/science/journal/00346667 

¶ Revista de Geociencias (Portuguese): http://www.revistageociencias.com.br/ 

¶ Revista geologica de Chile (Spanish): 

http://www.scielo.cl/scielo.php?script=sci_issuetoc&pid=0716-
020820050002&lng=es&nrm=iso 

¶ Revue de Micropaléontologie (French): 

http://www.sciencedirect.com/science/journal/00351598 

¶ Royal Society Publishing: Earth Sciences: 
http://royalsocietypublishing.org/site/authors/earthscience.xhtml 

¶ Russian Geology and Geophysics: 
http://www.sciencedirect.com/science/journal/10687971 

¶ Science Frontiers Digest of Scientific Anomalies: http://www.science-

frontiers.com/index.htm 

¶ Science Magazine Online: http://www.sciencemag.org/contents-by-date.0.shtml 

¶ Sedimentary Geology: http://www.sciencedirect.com/science/journal/00370738 

¶ Société Algérienne de Géophysique (SAGA) Newsletter: http://www.sag.dz/ 

¶ Soil Dynamics and Earthquake Engineering: 
http://www.sciencedirect.com/science/journal/02677261 

¶ Soils and Foundations: http://www.sciencedirect.com/science/journal/00380806 

¶ South African Journal of Geology: http://sajg.geoscienceworld.org/archive/ 

¶ South African Journal of Plant and Soil: http://www.ajol.info/index.php/sajps 

¶ Space Research Today: http://www.sciencedirect.com/science/journal/17529298 

¶ Spatial Statistics: http://www.sciencedirect.com/science/journal/22116753 

¶ Tectonophysics: http://www.sciencedirect.com/science/journal/00401951 

¶ The Anthropocene Review: http://anr.sagepub.com/ 

¶ The Egyptian Journal of Remote Sensing and Space Science: 

http://www.sciencedirect.com/science/journal/11109823 

¶ The Leading Edgehttp://tle.geoscienceworld.org/ 

¶ The Open Geology Journal: http://bentham.org/open/togeoj/index.htm 

¶ Trends in Ecology & Evolution: http://www.sciencedirect.com/science/journal/01695347 

¶ Tunnelling and Underground Space Technology: 
http://www.sciencedirect.com/science/journal/08867798 

¶ Turkish Journal of Earth Sciences: http://journals.tubitak.gov.tr/earth/index.php 

¶ UN-SPIDER Knowledge Portal: http://www.un-spider.org/about/updates/ 

¶ Urban Climate: http://www.sciencedirect.com/science/journal/22120955 

¶ Vadose Zone Journalhttp://vzj.geoscienceworld.org/ 

¶ Waste Management: http://www.sciencedirect.com/science/journal/0956053X 

¶ Water Research: http://www.sciencedirect.com/science/journal/00431354 

¶ Wave Motion: http://www.sciencedirect.com/science/journal/01652125 

¶ Weather and Climate Extremes: http://www.sciencedirect.com/science/journal/22120947 

New entries 

¶ Journal of Petroleum Technology: http://www.spe.org/jpt/  
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The events not announced in former Bulletins are highlighted with dates in yellow 
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In Africa and about Africa 

Next Month (January 2015): 
2015.01.12-14 7th Igneous and Metamorphic Studies Group Conference, Un. Pretoria, South Africa, Any queries can be sent to james.roberts@up.ac.za  

2015.01.21-23 II Workshop: Estudio, aprovechamiento y gestión del agua en terrenos e islas volcánicas. Water-Volcanic terrains and islands. Las Palmas de Gran 
Canaria, Spain. http://www.gi.ulpgc.es/geovol/index.php?pagina=workshop_ 2015&ver=workshop_2015  

2015.02-04 3MA: Magmatism, Metamorphism, Associated Mineralizations, Taroudant and Agadir (Souss, SW Morocco,) colloque3ma@uiz.ac.ma 

2015.02.09-12 Mining Indaba, Cape Town, http://www.miningindaba.com/ehome/index.php?eventid=84507&  

2015.02.24-25 Rwanda Mining & Energy Conference and Exhibition, Kigali, Rwanda, http://rimec-rwanda.com/  

2015.03.03 MineAfrica at PDAC ï Toronto, Canada, http://www.mineafrica.com/MineAfricaatPDAC/mineafricaatpdac-about.htm  

2015.03.12. Africa Oil and Gas (E&P) Conference 2015, London, UK. http://s-scg.com/events/ep15lo/  

2015.03.15-20 51st Annual International Conference & Exhibitions, Lagos, Nigeria. Contact: lagosnmgs@yahoo.com 

2015.03.16-19 Nigeria Power Forum, Abuja, Nigeria 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  

2015.03.19-20 ZAMBIAWATER: Zambia Water Infrastructure, Lusaka, Zambia, http://www.zambiawater.com  

2015.03.29-30 8th International Conference on the Geology of the Middle East Ain Shams University, Egypt. http://www.gme2014.com/  

2015.04.08-10 5th Sulphur and Sulphuric Acid 2015 Conference, Southern Sun Elangeni Maharani KwaZulu-Natal, South Africa, http://www.saimm.co.za/saimm-
events/upcoming-events?page=shop.product_details&category_id=2&flypage=flypage_events.tpl&product_id=82  

2015.03.24-25 Accessing Africaôs Mineral Wealth: Mining Transport Infastructure & Logistics "Transport of bulk mineral commodities in emerging regions", 
Johannesburg, South Africa, http://www.saimm.co.za/saimm-events/upcoming-
events?page=shop.product_details&category_id=2&flypage=flypage_events.tpl&product_id=73  

2015.04.21-27 First International Congress on Continental Ichnology [ICCI-2015], El Jadida, Morocco, https://sites.google.com/site/icci2015congress/home  

2015.04.22-24 CIEMC: 2nd Congo International Mining Conference & Exhibition, Brazzaville, Republic of Congo, http://ciemcongo.com/  

2015.04.27-30 XVI African Regional Conference on Soil Mechanics and Geotechnical Engineering-Innovative Geotechnics for Africa, Hammamet, Tunisia. 
http://www.cramsg2015.org 

2015.05.01-02 The International Symposium for the 60th Anniversary of the pressuremeter ñISP7ò is the seventh version of a Conference series initiated in 1982. 
Hammamet, Tunisia. http://www.cramsg2015.org/isp7-pressio2015/?lang=en 

2015.05.12-13 Mining, Environment and Society Conference "Beyond sustainabilityðBuilding resilience", Johannesburg, South Africa, 
http://www.saimm.co.za/saimm-events/upcoming-events?page=shop.product_details&category_id=2&flypage=flypage_events.tpl&product_id=89  

2015.05.20-21 UMEC: 2nd Uganda Mining, Energy and Oil & Gas Conference and Exhibition, Kampala, Republic of Uganda, http://www.umec-uganda.com/  

2015.05.27-29 CIMEC: 2nd Cameroon International Mining Conference & Exhibition, Yaoundé, Cameroon, http://cimecameroon.com/  

2015.06.18-19 ZIMEC: 5th Zambia International Mining and Energy Conference & Exhibition, Lusaka, Zambia, http://www.zimeczambia.com/  

2015.06.06-08 Copper Cobalt Africa In association with the 8th Southern African Base Metals Conference, Victoria Falls Livingstone, Zambia, 
http://www.saimm.co.za/saimm-events/upcoming-events?page=shop.product_details&category_id=2&flypage=flypage_events.tpl&product_id=81  

2015.07.15-17 Virtual Reality in Mining Conference 2015, Pretoria, South Africa, http://www.saimm.co.za/saimm-events/upcoming-
events?page=shop.product_details&category_id=2&flypage=flypage_events.tpl&product_id=92  

2015.08.11-14 7th Heavy Minerals Conference "Expanding the horizon", Sun City, South Africa, http://www.saimm.co.za/saimm-events/upcoming-
events?page=shop.product_details&category_id=2&flypage=flypage_events.tpl&product_id=85  

2015.08.19-20 The Danie Krige Geostatistical Conference - Geostatistical Geovalue ðrewards and returns for spatial modelling, Johannesburg · 19ï20 August 2015, 
http://www.saimm.co.za/saimm-events/upcoming-events?page=shop.product_details&category_id=2&flypage=flypage_events.tpl&product_id=91  

2015.09.21-23 14th Groundwater Division of the Geological Society of South Africa Conference, Muldersdrift, Ekudeni, South Africa 
http://gwd.org.za/events/14th-biennial-groundwater-conference-theory-action-gwd-0  

2015.09.23-24 EIMC: Ethiopia International Mining Conference, Addis Ababa, Ethiopia, http://miningethiopia.com/  

2015.09.28 ï 
2015.10.02 

WorldGold Conference 2015, Misty Hills, Gauteng, South Africa. http://www.saimm.co.za/saimm-events/upcoming-
events?page=shop.product_details&category_id=2&flypage=flypage_events.tpl&product_id=88  

2015.10.05-09 International Conference on the Rise of Animal LIfe: Cambrian and Ordovician biodiversification events", Marrakesh, Morocco, http://www.fstg-

marrakech.ac.ma/rali2015/  

2015.10.06-08 ECOMOF: ECOWAS Mining & Petroleum Forum, Accra, Ghana, http://www.ecomof.com/  

2015.10.12-14 International Symposium On Slope Stability In Open Pit Mining And Civil Engineering - Slope Stability 2015, Cape Town, South Africa, 
http://www.saimm.co.za/saimm-events/upcoming-events?page=shop.product_details&category_id=2&flypage=flypage_events.tpl&product_id=87  

2015.10.26-30 1st International Conference on the Hydrology of African Large River Basins, Hammamet, Tunisia. Contacta: hammamet_lrb_2015@yahoo.fr 

2015.10.28-30 Nuclear Materials Development Network Conference, Port Elizabeth, South Africa, http://www.saimm.co.za/saimm-events/upcoming-
events?page=shop.product_details&category_id=2&flypage=flypage_events.tpl&product_id=84  

2015.11.11-13 Esri South Africa User Conference (AUC), Cape Town, South Africa. 
http://www.esri.com/events/auc?utm_source=esri&utm_medium=email&utm_term=73903&utm_content=article&utm_campaign=2015_auc  

2015.11.11 & 
13 

23rd International Symposium on Mine Planning & Equipment Selection - MPES 2015, Smart Innovationin Mining, Johannesburg, South Africa. 
http://www.saimm.co.za/saimm-events/upcoming-events?page=shop.product_details&category_id=2&flypage=flypage_events.tpl&product_id=83  

2015.11.17-19 JMP Mali 2015 - 6th International Mali Mining and Petroleum Conference & Exhibition, Bamako, Mali, http://jmpmali.com/  

2016.05.01 Southern African Rock Engineering Symposium - an ISRM Regional Symposium, Cape Town, South Africa. 
http://www.isrm.net/conferencias/detalhes.php?id=3267&show=conf 

2016.08.27-
2016.09.04 

35th International Geological Congress (35IGC), Cape Town, South Africa.http://www.35igc.org/ 

 

2016.08.27
-

2016.09.04 
 

1st Circular: http://www.35igc.org/Content/Downloads/35th_IGC_AnnouncementDoc_LR.pdf 
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